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I.—Action of Bromine in Presence of Water on Bromo-pyrogallol and 
on Bromo-pyrocatechin. 


By J. Stennouse, UL.D., F.R.S., &e. 


A PRELIMINARY notice on this subject appeared some short time ago 
(Chem. News, xxix, 96), in which a brief account was given of certain 
new compounds produced by the action of bromine and water on 
bromo-pyrogallol and on bromo-pyrocatechin. The present paper 
contains a detailed description of the method of preparation and pro- 
perties of these substances, as also of some additional derivatives 


obtained from them. 


Action of Bromine in Presence of Water on Bromo-pyrogallol. 


Dry bromine has no action on dry bromo-pyrogallol, either at the 
ordinary temperature, or when the two substances are heated together 
in a sealed tube to 100° for a considerable time. If water be present, 
however, the case is different, a reaction taking place, the nature of 
which varies with the proportion of bromine and water employed. 

When tribromo-pyrogallol is added to about twice its weight of 
bromine, a little hydrobromic acid is usually given off, and on pouring 
from 5 to 10 parts of water on to the mixture, there is a slight develop- 
ment of heat, both the bromine and the bromo-pyrogallol dissolving to 
form a deep orange-coloured solution. If this be now gently heated 
to about 70° or 80°C., it begins to effervesce, from the evolution of 
carbonic anhydride, and in a few minutes bright yellow crystalline 
plates begin to form in the liquid, which increase in number, until, 
after the lapse of about ten minutes, the reaction may be considered as 
terminated. Sometimes the compound separates as an oil, which 


solidifies to a crystalline mass on cooling, or on the addition of a crystal 
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of the same substance. It is not absolutely necessary to heat the solu- 
tion’in order to cause the reaction, as the compound is produced 
equally well on allowing the orange-coloured liquid to stand for some 
days at the ordinary temperature. 

The yellow mother-liquors left after separation of the crystals 
give off bromine when distilled, and also a volatile liquid of ethereal 
odour, which, after separation of the excess of bromine by treatment 
with a solution of sodic hydrate, has the physical properties of bromo- 
form, and is apparently that substance. 

Instead of first preparing the bromo-pyrogallol and then acting on 
it with bromine and water in the way just described, it is far better to 
prepare the yellow crystalline substance directly from pyrogallol. For 
this purpose 1 part of pyrogallol is gradually added to 10 parts of 
bromine contained in a bottle provided with a loosely fitting stopper. 
A violent reaction takes place, from the formation of bromo-pyrogallol, 
accompanied by the evolution of torrents of hydrobromic acid. As 
soon as the action has nearly ceased, the mass consisting of bromo- 
pyrogallol and excess of bromine, is thoroughly incorporated by stirring, 
and allowed to stand three or four hours or more to ensure the complete 
conversion of the pyrogallol into the bromine substitution-compound: 30 
parts of water are added, and the mixture agitated until the whole is 
dissolved. The bright orange-coloured liquid is then heated in the 
water-bath for about 10 minutes, in the manner previously described, 
and, as soon as the solution is cool, the yellow crystalline precipitate is 
collected and thoroughly washed with water. The product amounts to 
about twice the weight of the pyrogallol, or if bromo-pyrogallol has 
been employed, to about 80 per cent. of its weight, but if the propor- 
tion of water be largely increased—to 20 parts or more—although the 
yellow substance is still formed, the quantity is smaller, and an oily 
matter is produced at the same time, which occasions considerable loss 
in the subsequent process of purification. The crystals are produced 
only by the action of bromine and water on ready-formed bromo!pyro- 
gallol, pyrogallol itself not yielding a trace of the compound under 
these circumstances. | 

The crude compound should be dissolved in carbon bisulphide, 
filtered, and the excess of the solvent removed by distillation until the 
concentrated solution crystallises on cooling. The crystals may then 
be collected on a vacuum filter, washed with a small quantity of carbon 
bisulphide, and recrystallised first from that solvent and then from 
light petroleum. In the pure state, the new compound forms brilliant 
yellow plates, which melt at 122°, and are very soluble in ether, carbon 
disulphide, and benzene, less so in petrolenm. It is also soluble in 
alcohol, but is at the same time decomposed by it, a colourless crystal- 
line compound being amongst the products formed. It is also decom- 
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posed by boiling with water, or by long boiling with benzene or 
petroleum. 
Submitted to analysis it gave the following results :— 
I. -312 gram substance gave 573 gram silver bromide. 
IT. -227 ™ ie ‘416 - a 
ITI. °284 ~ ‘i ‘155 gram of carbonic anhydride and 
‘008 gram of water. 
IV. ‘345 gram of substance gave ‘190 gram of carbonic anhydride 
and ‘009 gram of water. 
V. ‘216 gram of substance gave ‘119 gram of carbonic anhydride 
and ‘007 gram of water. 


I. II. III. a¥. Lf Mean. 

C, =108.. 1504 — — 1489 15°03 15°03 14°89 

H,= 2.. 28 — — “B31 ‘29 36 “32 

Br, = 560 .. 78:00 7814 7798 — — — 78:06 

O,; = 48.. 668 — — _— — — _ 
718 100-00 


The new compound.therefore has a composition corresponding with 
the empirical formula, C,H,Br;O3, or rather twice this, C;sH,Br4Os, 
and the reaction by which it is produced may be represented by the 
following equation :— 


4C,H;Br;0; + 11Br, + 60H, = C,.H,Br,,0¢ + 6CO, + 20HBr. 


In order to obtain additional evidence as to the nature of the reaction, 
three determinations were made of the amount of hydrobromic acid 
produced, which corresponded pretty closely with that required by the 
above equation. In these experiments, from 7 to 10 parts of water 
were used to each part of pure bromo-pyrogallol, but when the amount 
of water was increased to 20 or 30 parts, considerably more hydro- 
bromic acid was produced, whilst the amount of yellow substance 
obtained was not only diminished, but it was, as already noticed, con- 
taminated with a yellow oily substance. 

As neither its formula nor the nature of the products I have hitherto 
obtained by the action of reagents on it, are sufficient to determine 
definitely the constitution of this compound, I propose to call it provi- 
sionally by the arbitrary name of wanthogallol. If the formula assigned 
to it is correct, it would appear to be a derivative of a hydrocarbon of 
the anthracene series, C,H», -1s, and may possibly be related to retene, 
Ci.His. 

If instead of treating the bromo-pyrogallol with twice its weight of 
bromine, only 1 part be added, and then 5 to 10 of water, the whole 
dissolves as before, yielding an orange-coloured solution; on allowing 
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this to stand, however, for a short time at the ordinary temperature, 
colourless scales begin to separate, and gradually increase in amount 
until the mixture, if sufficiently concentrated, becomes semi-solid. 
This new compound, which is colourless, decomposes slowly when 
allowed to stand for some time, and rapidly when gently heated. It 
is almost insoluble in carbon bisulphide, but is very soluble in ether, 
being precipitated in a crystalline state on the addition of chloroform 
or carbon disulphide. It is somewhat soluble in water, but does not 
appear to be converted into xanthogallol when treated with excess of 
bromine. 


Action of Alkalis on Xanthogallol, 


Alkaline solutions decompose xanthogallol with formation of new 
products. If the finely powdered substance be added to a dilute 
aqueous solution of sodium hydrate the action is slow and somewhat 
irregular, the products at first formed being further acted on by the 
alkali: the best method, therefore, is to treat an ethereal solution of 
the bromo-derivative with an aqueous solution of an alkaline carbonate. 
It was found most convenient to dissolve 1 part of the xanthogallol in 
10 parts of ether contained in a stoppered bottle, and then to add 
gradually 2 parts of a cold saturated solution of sodium carbonate with 
brisk agitation, cooling the mixture from time to time by plunging the 
bottle into cold water. The sodium-compound which is formed in 
this reaction is deposited in the aqueous solution in small lustrous 
plates of a pale yellow colour: these, after separation of the super- 
natant layer of ether, should be collected on a vacuum filter and 
washed with a nearly saturated solution of sodium carbonate. On 
suspending the product in 8 parts of water and adding a slight excess 
of dilute sulphuric acid, the yellow sodium-compound is decomposed 
and a white substance separates in slender needles, which are collected, 
washed and dried. The product amounts to about 80 per cent. of the 
original substance. The supernatant layer of ether separated from 
the aqueous solution in the preparation of this substance, leaves an 
oily residue of peculiar odour when allowed to evaporate spon- 
taneously. 

The new compound, when pure, melts at 130°, and is exceedingly 
soluble in ether and alcohol; it is also soluble in hot benzene and 
carbon bisulphide, slightly soluble in petroleum. It slowly decomposes 
at the ordinary temperature. 

The following are the results of the analyses :— 

I. 208 gram of substance gave ‘344 gram of argentic bromide. 

II. 245 ” 9° ‘404 a * 

III. °319 gram gave ‘203 gram of carbonic anhydride and °014 
gram of water. 
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IV. ‘290 gram of substance gave ‘185 gram of carbonic anhydride 
and ‘014 gram of water. 


5. II. ITI. IV. Mean. 
Ce = 216.... 1733 — — 17:36 17:40 17°38 
H, = F anes 56 — — "49 "54 52 
Br, = 880.... 70°57 70°37 7017 — — 70°27 
O, = 144.... 1154 — = — — — 


1247 100°00 


From these results it would seem that the substance has the formula 
C,,H;Br,,O,, and is derived from xanthogallol by the replacement of 
3 at. bromine by 3 of OH as shown in the equation— 


C,;H,Br,,0¢ + 8NaHO = C,H, Br,,0, + 3NaBr. 


At the same time the excess of sodium hydrate or carbonate reacts 
with the substance to form the yellow crystalline sodium-compound. 

The pure sodium compound may be prepared by dissolving the 
white crystalline substance in ether, filtering, and agitating the liquid 
with a nearly saturated solution of pure sodium carbonate. After 
separating the ethereal layer, the yellow crystalline sodium-compound 
is collected on a vacuum filter and washed first with a nearly saturated 
solution of sodium carbonate, and then with a small quantity of cold 
water. The sodium-compound is not very soluble in cold water, but is 
readily soluble in spirit. Its aqueous solution decomposes when boiled, 
and the crystals themselves are altered, even when dried at the ordinary 
temperature. 

Corresponding potassium and ammonium compounds are produced 
on substituting potassium or ammonium carbonate for the sodium 
carbonate in the above reaction. They closely resemble the sodium 
compound in appearance and properties. 

An aqueous solution of the sodium-compound gives a dirty white 
precipitate in a solution of cupric sulphate, and a yellow precipitate 
with silver nitrate, which is dissolved by warm dilute nitric acid, and 
is decomposed on boiling with formation of silver bromide. Mer- 
curic chloride gives no precipitate. Calcium chloride gives a white 
precipitate on standing a short time; it consists of tufts of white 
needles, which redissolve on heating. Barium chloride gives a white 
precipitate, which redissolves on heating the solution, and on cooling 
crystallises out again in long needles. 

The barium-compound was prepared by precipitating a cold saturated 
solution of the pure sodium-compound with a solution of baric nitrate. 
The nearly white crystalline precipitate, which is but slightly soluble 
in water, was carefully washed and then dried in a vacuum, whereby 
it acquires a bright yellow colour. 
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Two barium determinations were made by precipitation as sul- 
phate. 

I. ‘646 gram substance gave ‘175 gram barium sulphate. 
II, -534 “3 » ‘142 m “ 

These results give for I, 15°93 per cent. barium, and for IT, 15°64 
per cent., but as there is no perceptible relation between the amount of 
barium and the formula of the original compound, and, moreover, the 
substance changes colour during desiccation, it is probable that the 
compound analysed may have undergone partial decomposition. 

The white crystalline substance is decomposed by the action of 
potassium iodide, as when an ethereal solution of it is agitated with an 
aqueous solution of the iodide, a bright yellow crystalline precipitate is 
formed. ‘This is almost insoluble in water, but soluble in alcohol, 
which, however, appears to alter it. 


Action of Bromine in Presence of Water on Bromopyrocatechin. 


Although dry tetrabromo-pyrocatechin, C;H,Br,O,, like bromo-pyro- 
gallol, undergoes no change when heated with dry bromine, yet if 
water be present, a reaction takes place analogous to that with pyro- 
gallol under similar circumstances. The bromo-pyrocatechin is dissolved 
in 3 parts of bromine, 10 of water are added, and the mixture is heated 
in a water-bath to about 80° for ten minutes. The bromine and 
bromo-pyrocatechin are not dissolved, as in the case of the bromo-pyro- 
gallol, but become changed into dark crimson-coloured plates, which 
amount to about 90 per cent. of the substance originally employed. 
Care must be taken in the preparation, as the compound decomposes 
much more readily than xanthogallol. It may be purified by alternate 
crystallisations from carbon bisulphide and carbon tetrachloride, in 
both of which it is very soluble. It is also soluble in alcohol, and 
very soluble in ether and in benzene. It melts at about 139°, but 
appears to undergo decomposition at the same time. It is also decom- 
posed by boiling with petroleum. 

The following are the analytical results :— 

I. -243 gram substance gave ‘442 gram of silver bromide. 

II. :278 ” ” "505 ” ” 

III. ‘228 “ » °173 gram of carbonic anhydride and 
007 gram of water. 

IV. ‘276 gram substance gave ‘209 gram of carbonic anhydride and 
‘006 gram of water. 
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i. II. ITT. ry. 

216.... 2089 — — 2069 20°65 

eves 19 — "34 "24: 
800 .... 77°38 7741 7731 — — 
16.... Ll54 — — — 


1034 10000 


The substance therefore has the empirical formula, C,,H,Br,O, 
and is probably formed in the manner shown in the foliowing equa- 
tion :— 


4C,H.Br,0, + 5Br. + 50H, = C,,H.Br,,O + 6CO, + 16HBr. 


I propose to give it provisionally the arbitrary name of erythro- 


pyrocatechin. 

An ethereal solution of erythropyrocatechin, when treated with an 
aqueous solution of sodium carbonate in a manner similar to that pre- 
viously described for xanthogallol, yields a sodium compound analo- 
gous to the corresponding xanthogallol derivative. It is of a deep 
green colour, with a brilliant natalie lustre, and readily decomposes 
when left in contact with alkaline solutions. 

I cannot conclude without acknowledging the valuable assistance I 
have received from Mr. Charles E. Groves in the prosecution of 
this research. 


Il.—Action of Bromine on Protocatechuic Acid, Gallic Acid, and Tannin. 
By J. Stennovss, LL.D., F.R.S. 


A PRELIMINARY notice appeared some time ago (Chem. News, xxix, 95) 
on this subject, of which the details are now given, together with some 
additional matter. 


Action of Bromine on Protocatechuice Acid. 


Barth has shown (Ann. Chem. Pharm., exlii, 246) that when pro- 
tocatechuic acid is treated with excess of bromine in the cold; one 
equivalent of the hydrogen in the acid is replaced by bromine, giving 
rise to monobromoprotocatechuic acid, C;H;BrO,. If, however, this bro- 
moprotocatechuic acid, or protocatechuic acid itself, be heated in sealed 
tubes to 100° with excess of bromine, I find that the reaction which 
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takes place is quite different—hydrobromic acid and carbonic anhy- 
dride are evolved, and tetrabromopyrocatechin is produced. 


C,H,O, + 4Br, ae C,H.Br,0, + CO, + 4HBr. 


As is well known, protocatechuic acid at a high temperature splits 
up into pyrocatechin and carbonic anhydride, but this reaction does 
not take place at 100°. The presence of bromine, however, deter- 
mines the decomposition of the acid, with simultaneous production of 
the highly brominated tetrabromopyrocatechin. The latter substance, 
produced in this way, crystallises in long silky needles, and possesses 
all the properties ascribed to it by Hlasiwetz (Ann. Chem. Pharm., 
exlii, 246). The best solvent from which to crystallise it is ordinary 
acetic acid of density 1:050. It melts at 187°, and when submitted to 
analyses gave the following results :— 

I. ‘229 gram substance gave ‘406 of silver bromide. 


IT. -329 a » ‘080 = - 
III. 267 . » °165 gram of carbonic anhydride ard 
‘016 gram of water. 
I. II. III. 

CG = 72.... 1490 — — 1686 

Bee ee SS ace 47 0 — _ ‘66 

Br, = 320 .... 75:12 75°44 75°01 — 

O. = $2.... 751 aca aor ws 

— 426 100°00 


Although the action of bromine alone on protocatechuic acid, when 
gently heated with it, does not go further than the formation of bromo- 
protocatechuic acid, iodine bromide under similar circumstances causes 
a more complete decomposition, giving rise to bromopyrocatechin. 


Preparation of Protocatechuic Acid. 


Of the numerous sources from which protocatechuic acid may be 
obtained, East India kino is by far the best, and that which yields it 
most readily. One part of the kino in fine. powder is gradually added 
to three parts of fused sodic hydrate, stirring the mixture constantly 
during the introduction of the kino, the most convenient method being 
to sift the fine powder over the surface of the hydrate, which is kept 
fused at a gentle heat. When the mixture has acquired a bright 
orange-brown colour it is poured out on a stone or an iron plate, and 
allowed to cool. The cake is then broken up and dissolved in about 
20 parts of hot water, to which dilute sulphuric acid is added 
from time to time, so as to render the solution slightly acid. The dark 
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brown solution is then allowed to stand for 24 hours, when it deposits 
a large quantity of sodic sulphate in the crystalline state ; the mother 
liquors which contain the protocatechuic acid, after being filtered to 
remove a small quantity of tarry matter, are agitated with ether. The 
ethereal solution is then separated, and the ether recovered by distilla- 
tion in the water-bath: the dark-coloured syrupy residue on standing 
deposits the protocatechuic acid in the crystalline state. The mother- 
liquors may be readily separated from the crystals by means of the 
vacuum pump, and the acid is then easily purified by one or two crystal- 
lisations from a small quantity of hot water, with the addition of some 
freshly precipitated lead sulphide, which removes the brown colouring 
matter. 

If kino be dissolved in hot water, and the solution boiled for an hour 
after being strongly acidified with sulphuric acid, a bright red powder 
(kino red) is deposited, which is insoluble in water. This, when fused 
with about four times its weight of sodic hydrate, yields a purer pro- 
tocatechuic acid than the original kino. A similar crimson powder 
(larch red) is obtained by boiling the extract of larch bark with dilute 
acid (Phil. Mag., xxiii, 336), and this also, when fused with an alkaline 
hydrate, yields protocatechuic acid with facility. The extract itself 
does not yield such good results. The amount of protocatechuic acid 
obtained from catechu is but small, and it is very difficult to purify. 
Pure catechin, however, is a much better source, but not superior to 
ordinary East India kino or to larch red. 


Action of Bromine on Gallic Acid and on Tannin. 


As gallic acid bears the same relation to pyrogallol that proto- 
catechuic acid does to pyrocatechin, it seemed probable that when 
treated with bromine at 100° it might undergo a similar decomposition. 
On making the experiment, this was found to be the case—hydrobromic 


acid and carbonic anhydride are evolved, and tribromopyrogallol is 


formed— 


C,H,0; + 3Br. = C,H;Br,;0; + CO, + 3HBr. 


Here also the action of bromine on gallic acid, when the two are 
gently heated together, is to convert it into dibromogallic acid, 
C;H,Br.0; (Grimaux, Bull. Soc. Chim. [2], vii, 479), but at 100°, in 
presence of excess of bromine, this acid is decomposed, carbonic 
anhydride being eliminated, and tribromopyrogallol produced. 


When tannin is heated to 100° in a sealed tube with excess of com- 
mercial bromine, large quantities of hydrobromic acid and carbonic 
anhydride are liberated, and the product, after the removal of the 
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excess of bromine, is found to consist of bromopyrogallol. If, however, 
both the tannin and the bromine be very carefully dried, the reaction 
is quite different—hydrobromic acid and some carbonic anhydride are 
evolved, but the product consists of a dark-coloured amorphous sub- 
stance, totally different in appearance from the colourless crystals of 
the bromopyrogallol. I have not as yet investigated the nature of the 
product obtained by the action of dry bromine on dry tannin, but the 
result strongly confirms Schiff’s view (Ann. Chem. Pharm., clxx, 43), 
that tannin is merely digallic anhydride. 

In the experiment made with undried tannin and commercial bro- 
mine, the small amount of water naturally present in these substances 
was sufficient to convert the tannin into gallic acid, which was then 
decomposed, with formation of bromopyrogallol, and elimination of 
carbonic anhydride. 


Action of Chlorine on Protocatechuic Acid and on Pyrogallol. 


When protocatechuic acid is heated to 100° with asaturaied solution 
of chlorine in carbon tetrachloride, in sealed tubes, a chlorinated com- 
pound is produced, which, after being purified by crystallisation from 
carbon disulphide, forms colourless needles. A similar reaction takes 
place when pyrogallol is treated with a carbon tetrachloride solution of 
chlorine. 

I cannot conclude this paper without expressing my obligations to 
Mr. Charles E. Groves for the valuable assistance he has rendered 


me in conducting this investigation. 


III.—On Propionic Cowmarin and some of its Derivatives. 
By W. H. Perky, F.R.S. 


Our knowledge of the coumarins extends at present to the valeric 
derivative; but to render the series complete, as far as it goes, the 
propionic coumarin has been wanting; and it appeared to me that it 
would be desirable to prepare this substance, not only to complete the 
series, but also to compare its properties with ordinary or acetic 
coumarin, to which it is so closely related. I have, therefore, made 
some experiments upon the subject, the particulars of which I now beg 
leave to lay before the Society. 


Propionic Anhydride. 


The propionic anhydride employed in these experiments was obtained 
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by distilling propionic chloride with dry sodium propionate. The pro- 
pionic acid used was prepared from ethylic cyanide. The anhydride 
is a colourless liquid, having an odour somewhat like that of butyric 
anhydride, but more irritating. It boils at 168°—169°, and has a 
specific gravity of 1:0169 at 15°C. Specimens burnt with oxide of 
copper gave the following numbers :— 


I. 198 of substance gave 
‘4035 of CO, and 
‘140 of water. 

II. :293 of substance gave 
5965 of CO, and 
‘204 of water. 


These give the following percentages :— 


i. II. CHO; requires. 
CE cicaconkad 55°55 55°45 55°38 
Hydrogen ........ 7°89 7°73 7°69 


Propionic Cowmarin. 


Propionic anhydride acts much more slowly on hydride of sodium- 
salicyl than acetic anhydride. If heat, however, be applied, chemical 
action sets in, and a fluid product is soon obtained. 

In my experiments I have always used a considerable excess of pro- 
pionic anhydride, and boiled it with the sodium compound for an hour 
or more, the excess of anhydride and the resulting propionic acid being 
afterwards distilled off. The crude coumarin remaining in the retort 
is freed from sodium propionate by pouring it into boiling water, in 
which it sinks as a heavy oil, but solidifies into a brownish crystalline 
mass on cooling. It is then collected and distilled to render it colourless, 
and, after being well pressed between bibulous paper, twice crystallised 
from alcohol. In this way it is obtained in beautiful transparent 
slightly oblique prisms. It gave on analysis the following numbers :— 


I. :273 of substance gave 
760 of CO, and 
126 of H,0. 
II. -2675 of substance gave 
‘738 of CO, and 
1265 of water. 


These numbers give percentages agreeing closely with those required 
by the formula— 
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Theory. Experiment. 
hao hog 
Oye cose ssses 390 75°0 74°90 75°21 
Ts ‘viNeeseves 8 50 5°12 5°25 
O, eeereeerereee 32 20°0 a — 
160 100°0 


Propionic coumarin possesses an odour difficult to distinguish from 
that of ordinary coumarin. At 90° it melts, and on cooling solidifies 
to a beautifully crystalline mass. It can be distilled without decom- 
position. Boiling water dissolves it to a small extent, the solution 
becoming milky as it cools, and afterwards depositing fine hair-like 
crystals. It is moderately soluble in cold, and easily soluble in boiling 
alcohol. 

Propionic coumarin is nearly insoluble in cold aqueous potassium 
hydrate, and when gently heated melts and floats as an oil on the sur- 
face of this alkaline solution. If boiled, however, it dissolves, forming 
a clear pale yellow liquid, which becomes opaque when concentrated. 
On standing, an oily liquid rises to the surface, and solidifies on cooling 
to a tenacious mass. It is easily soluble in water, and is decomposed, 
with separation of the propionic coumarin, upon the addition of an 
acid. 

When fused with potassium hydrate, this coumarin yields a crystal- 
line acid, probably a propionic coumaric acid, but when it is more 
strongly heated with potassium hydrate, salicylic acid is produced. 


B-Bromopropionic Coumarin. 


If the hydride of sodium-salicyl used in the preparation of propionic 
coumarin be replaced by the hydride of sodium-bromosalicyl, a 
brominated product is obtained homologous with 8-bromocoumarin, or 
in other words a bromopropionic coumarin is produced, the bromine 
being in the C; group. This product when crystallised from alcohol is 
obtained in long thin needles. 

When propionic coumarin is mixed with bromine in excess, it dis- 
solves, and on driving off the excess of bromine and hydrobromic acid 
by heating the mixture over the water-bath and then over the lamp, a 
crystalline product is obtained which generally weighs nearly half as 
much again as the coumarin employed, showing that about one atom of 
hydrogen has been replaced. On recrystallising the product from 
alcohol, long thin needles are obtained, which are also 6-bromopro- 
pionic coumarin. Analyses of specimens prepared by both the above 
processes gave the following numbers :— 
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I. ‘236 gram of substance prepared from hydride of sodium-bro- 
mosalicyl gave 
‘434 gram of CO, and 
‘063 gram of water. 
II. :297 gram of substance prepared from propionic coumarin and 
bromine gave 
‘5455 gram of CO, and 
‘077 gram of H,0. 
IIL, -2385 gram of substance same as No. II gave 
‘4385 gram of CO, and 
065 gram of H,0. 


These give percentages agreeing closely with those required by the 
formula— 


Theory. Experiment. 
eel ae II. Ill. 
es 50°20 50°15 50°08 50°1 
DM isouss 7 2°92 2°96 2°88 3°03 
are 80 33°47 — — — 
ae uackes ae 13°41 — — —_ 
239 100°00 


8-bromopropionic coumarin when heated melts at 146°, and on cool- 
ing solidifies to a crystalline mass. It can be distilled with but little 
decomposition. It dissolves easily in boiling alcohol, but is less soluble 
than propionic coumarin. It gradually dissolves in a boiling solution 
of potassium hydrate, and may be precipitated unchanged by acids. 
When fused with potassium hydrate, it gives an orange-red coloured 
product, potassium bromide being formed. 


8-Dibromopropionic Coumarin. 


When propionic coumarin is heated for a few hours in a sealed tube 
to about 150° with twice its weight of bromine dissolved in carbon 
disulphide, large quantities of hydrobromic acid are formed, and on 
evaporating the carbon disulphide, and twice crystallising the residue 
from benzol, a crystalline product is obtained which gave on analysis 
the following numbers :— 

I. ‘296 of substance gave 
‘417 of CO, and 
056 of H,0. 

II. *3085 of substance gave 
‘436 of CO, and 
‘053 of 11,0. 
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_ The formula, C,H,Br,0.2, requires the following percentages :— 


Theory. Experiment. 
I. IT. 
i deceee Bee 37°73 38°41 38°6 
a kun © 1:90 2°11 2°19 
BR cccsese 200 50°31 = — 
e éede«e 32 10°06 oo —- 
318 100°00 


These results are not so close to the theory as could be desired ; the 
excess of carbon, however, is probably owing to the presence of the 
trace of monobromopropionic coumarin. 

I believe that the bromine in this substance is all in the C, group, as 
it does not seem to be touched with caustic alkali until it is fused with 
it, when the mixture changes to an orange-red colour, in the same 
manner as the 8-monobromo-derivative. I therefore have called it 
B-dibromopropionic coumarin. 


Dibromide of Propionic Coumarin. 


Propionic coumarin, when exposed to the action of bromine-vapour 
in the cold, changes to a viscid liquid, and greatly increases in weight. 
The product appears to be the dibromide corresponding with dibromide 
of coumarin, but I have not been able to get it sufficiently pure for 
analysis. With caustic alkali, propionic coumarin is separated from it. 
It will be remembered that the dibromide of coumarin, under these 
circumstances, yields a-bromocoumarin, which, if further treated with 
alkalies, gives coumarilic acid. 


Sulphopropionic Coumarilic Acid. 


Propionic coumarin dissolves in fuming sulphuric acid without any 
change of colour, and on gently heating the mixture in the water-bath, 
it is entirely converted into a sulpho-acid. This is easily converted 
into the barium salt by treatment with barium carbonate, and filtering 
from the barium sulphate. On concentrating the filtrate and allowing 
it to stand, small but brilliant crystals are obtained, which contain a 
considerable quantity of water of crystallisation ; part of this is given 
off by drying in vacuo, and the rest at 150° C. It gave the following 
numbers on analysis :— 

I. :0855 of substance dried at 150° C. gave 


0325 of barium sulphate = 22°26 p.c. barium. 
II. *297 of substance air-dried lost 


068 of water at 150 = 22°9 p.c. 
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The formula, CH,O,BaS,0,, requires 22°77 p.c. barium, and 
CH,40,Ba8,0,.10 aq. requires 22°9 of water. 

From the foregoing results we see that, although this coumarin 
corresponds in most of its properties to those of ordinary coumarin, 
yet it differs in some particulars, especially in its tendency to produce 
8-derivatives with bromine, whereas with ordinary coumarin, the ten- 
dency is in the opposite direction. 


IV.—Action of the Organic Acids and their Anhydrides on the Natural 
Alkaloids. Part Il. Butyryl and Benzoyl derivatives of Morphine and 
Codeine. 


By G. H. Becxerr and C. R. Atprer Wricut, D.Sc. (Lond.), 
Lecturer on Chemistry in St. Mary’s Hospital Medical School. 


§ 1. Action of Butyrie Acid on Codeine. 


When anhydrous codeine and twice its weight of butyric acid are 
gently boiled together for five or six hours, dibutyryl-codeine is formed 
in virtue of the reaction— 


CsgHN2O0¢ + 2(C,H,0O.0H) = 2H.0 + Cx6H o(CsH;0)2N20¢. 


On evaporating off the excess of acid on the water-bath, dissolving 
the residue in water, and adding sodium carbonate, a tarry mass is pre- 
cipitated, which must be dissolved in dilute hydrochloric acid and repre- 
cipitated by sodium carbonate to remove any traces of unaltered codeine 
mechanically carried down. The ethereal solution of the purified base 
does not crystallise by spontaneous evaporation, even when a crystal of 
some analogously constituted body (e.g., diacetyl-codeine), is added to 
the saturated solution, the dibutyryl-codeine only making its appearance 
as a varnish-like mass; even when the base was regenerated from a speci- 
men of hydrochloride purified by several recrystallisations, it was found 
impracticable to obtain it in a crystalline condition by any means what- 
ever. On adding hydrochloric acid to the varnish-like base, or to its 
ethereal solution, a well-crystallised hydrochloride is produced ; of this 
1°545 gram dried in blotting-paper lost at 100° 0°183 gram = 11°84 
per cent. 

The formula, C3,;Hyo(C,H,;O).N.0.,2HCI,6H,0, requires 11°75 per 
cent. 

02730 gram of hydrochloride dried at 100° gave 0°6535 CO, and 
9177 H,0. 

0°4280 gram of hydrochloride dried at 100° gave 0°1510 AgCl. 
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Calculated. Found. 
Cu 528 65°11 65°28 
Hs i 56 6°91 7.20 
Cl, 71 8°75 8°73 
N, 28 3°45 — 
Os 128 15°78 _- 


Cx.Hyo(CyH,0).N,05.2HC1 811 100-00 om 


The platinum salt gave the following numbers :— 

0°5370 gram gave 0°0920 Pt = 17°13 per cent. 

The formula, Css;H(C,H,0).N.0,.2HC].PtCh, requires 17°18 per 
cent. 

Dibutyryl-codeine differs from diacetyl-codeine, not only in being 
non-crystalline (the latter base being most readily crystallised from 
ether), but also in the amount of water of crystallisation taken up by 
the hydrochloride, the former base yielding a salt containing six pro- 
portions of water, while the latter contains only four. 


§ 2. Action of Butyric Anhydride on Codeine. 


From the former results obtained with acetic acid and anhydride, it 
would appear, a priori, probable that butyric anhydride would yicld 
the same dibutyryl-codeine as that obtained by the action of butyric 
acid ; and in point of fact this is the case: by heating codeine to 14U° 
with excess of butyric anhydride, the dibutyryl-codeine above described 
is produced. The hydrochloride obtained as above described gave the 
following numbers :— 

1144 gram, dried in blotting-paper, lost at 100°, 0°1480 gram = 
12°94 per cent. 

The formula, C3.Hy(CsH,O0).N20¢.2HC1.6H,0O, requires 11°75 per 
cent. 

0°3185 gram of platinum-salt gave 0°0550 Pt = 17:26 per cent. 

Calculated percentage = 17:18 per cent. 

All attempts to obtain the free base in the crystalline state proved 


fruitless. 
§ 3. Action of Butyric Acid on Morphine. 


When anhydrous morphine is heated to 180° or higher for 5—6 hours 
with twice its weight of butyric acid, a reaction occurs precisely 
similar to that produced by the action of acetic acid (Part I), viz.:— 

CaHsgN20¢ + 2(C,H,0.0H) = 2H,0 > C,H 35(CsH;O)2N20,, 
the only difference observable being that the hydrochloride of the 


resulting dibutyryl-morphine is far more soluble and crystallises less 
readily than that of the corresponding a-diacetyl-morphine. 


—— 


—_— 
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On treating the product of the reaction with ammonia or sodium 
carbonate and ether, an ethereal solution is obtained which, if evapo- 
rated quickly, dries up to a varnish-like mass; by slow spontaneous 
evaporation, however, crystals are sometimes formed, and on bringing 
a crystal so produced into contact with the sticky resinous product 
formed in other cases, the whole becomes crystalline. The crystals 
thus produced appear to be anhydrous when air-dry. They lose in 
weight slightly, at 100°, however, apparently from decomposition. In 
three experiments, 0°22, 0°44, and 0°51 per cent. was thus lost, whilst 
the dried substances gave on analysis numbers slightly in excess of the 
calculated values. 

After several recrystallisations from ether, dibutyryl-morphine gives 
no coloration with ferric chloride; it is, however, difficult to arrive at 
this state of purity, as a small quantity either of some decomposition- 
product formed on standing, or of some substance formed simultaneously 
with the dibutyryl morphine (8-dibutyryl morphine ?), pertinaciously 
adheres to the crystals, and communicates to them the power of striking 
a faint blue with ferric chloride. 

The following numbers were obtained after drying at 100° :— 


Specimen A. 0°3030 gram gave 0°7935 CO, and 0°2020 H,0. 
B. 05240 gram gave 0°8530 CO, and 0°2230 H,0. 


” 


Calculated. Found. 
(A.) (B.) 
Cy 504 71:00 71°43 71°80 
Hs 50 7°04 7°41 7°64 
N, 28 3°94 — — 
Os; 128 18°02 — — 


Cs,H3¢(CysH;0).N20, 710 100:00 


When exactly neutralised with dilute hydrochloric acid, this 
dibutyryl-morphine forms a syrupy liquid, which sometimes dries up 
to a gummy mass without crystallising, and sometimes solidifies to a 
mass of radiating crystals very soluble in water. The same behaviour 
has also been noticed in the case of tetracetyl-morphine hydrochloride. 

After drying at 100°, the following numbers were obtained; the 
slight excess of carbon found denoting a minute amount of decomposi- 
tion, just as with the free base :— 

0°6020 gram gave 0°2190 AgCl. 
0°6390 7 0:2330_,, 
0°44.90 ‘. 1:0645 CO, and 0°2725 HO. 
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Calculated. Found. 
Cy 504 64°37 64°65 
Hs 52 6°64 6°74 
Cl, 71 9°07 8:99 9°02 
Nz 28 357 
O; 128 16°35 


Cx4H36(C,H,O).N,O,.2HCl 783 100-00 


The platinum salt gave the following numbers :— 
0°5970 gram gave 0°1055 Pt = 17°67 per cent. 


The formula, CH3.(CyH;O0).N20¢.2HCLPtCl, requires 17°60 per 
cent. 

The ethereal mother-liquors from which the dibutyryl-morphine has 
separated, contain a small quantity of a non-crystalline base, which 
gives a blue coloration with ferric chloride: probably this is the 
butyryl correlative of the analogous product formed together with 
a-diacetyl morphine by the action of acetic acid on morphine (Part I.). 

Separated as far as possible from the crystalline base by spontaneous 
evaporation almost to dryness, rubbing up with a few drops of absolute 
alcohol (which only dissolves the crystalline base slowly) and quick 
filtration, a viscid liquid was obtained which utterly refused to cry- 
stallise; converted into platinum salt, it gave the following num- 
bers :-— 


0°6545 gram gave 0°1130 Pt = 17:27 per cent. 
Calculated for C3,H3.(C,H;0).N.0,, 2HCl, PtCl, = 17°60 ,, 


Hence it appears that this non-crystalline base is isomeric with the 
crystalline one: in all probability the two are the butyryl correlatives 
a- and §-diacetyl morphine respectively. 


§ 4. Action of Butyric Anhydride on Morphine. 


Anhydrous morphine was heated to 140° for three hours with twice 
its weight of butyric anhydride; the product was dissolved in warm 
water, filtered from a little tarry decomposition-product, and precipi- 
tated by sodium carbonate: the precipitate on treatment with ether, 
yielded an ethereal solution from which no crystals could be obtained 
by evaporation, a varnish-like mass only resulting, like dibutyryl 
codeine ; unlike this product, however, the base, tetrabutyryl-morphine, 
refused to yield a crystalline hydrochloride; the newtral solution of the 
hydrochloride drying up to a gummy mass differing from the hydro- 
chlorides of @-diacetyl-morphine only in that it gave no blue colora- 
tion with ferric chloride. The following numbers were obtained : 
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0°3270 gram gave 0:7745 CO, and 0:2120 H.O. 
0°3940 gram treated volumetrically gave 0°0301 Cl. 


0°5430 gram of a different specimen treated volumetrically gave 
00422. 


Calculated. Found. 
Cro 600 65°01 6460 
Hes 64 6°93 7°20 
Cl, 71 7°69 7°64 7°77 
Nz 28 3°03 ~— 
Or 160 17°34 = 


Cs,H3,(CyH;0),N.0,.2HE 923 100°00 
Converted into platinum salt, the following numbers were obtained :— 
0°7295 gram gave 0°1150 gram Pt = 15°76 per cent. 


The formula, C;,;H3,(CisH;O),N,O..2HCI.PtCh, requires 15°65 per 
cent. 


§ 5. Action of Water on Tetrabutyryl-morphine. 


It has been shown in Part I that tetracetyl-morphine, on boiling 
with water, breaks up thus :— 


C.,H,(C,H,O),N,0, + 2H,0 = 2(C,H;0.0H) + CysHye(C2H;0)2N20,, 


forming the same diacetyl morphine (the e-modification) that is produced 
by the action of acetic acid on morphine. Precisely the same result is 
produced in the case of tetrabutyryl-morphine, with this difference, 
that the action is very much slower, and that in order to facilitate it, 
it is necessary to use a mixture of alcohol and water (about equal bulks) 
so as to retain the base in solution. Even then 12 hours’, or more, 
incessant boiling (with an inverted condenser attached), is required 
before any considerable amount of dibutyryl-morphine is formed. On 
distilling off the alcohol, an aqueous liquor is obtained, containing the 
butyrates of dibutyryl-morphine and morphine (the latter generated by 
the further splitting up of the dibutyryl-morphine), and a tarry preci- 
pitate of unaltered tetrabutyryl-morphine: this is filtered off and 
treated over again. On treating the aqueous solution with sodium 
carbonate and ether, an ethereal solution is obtained, from which ~ 
dibutyryl-morphine may be obtained in crystals by slow spontaneous 
evaporation. This base appears to be in all respects identical with that 
formed by the action of butyric acid on morphine; the base when suffi- 
ciently purified, gives no coloration to ferric chloride. By spontaneous 
evaporation its ethereal solution deposits crystals which appear to be 
anhydrous, but which lose a small amount on heating to 100°, just as 
c 2 
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the product from the action of butyric acid on morphine, probably from 
incipient decomposition: after drying at 100°— 


0°3370 gram gave 0°8850 CO, and 0°2290 H.0. 


Calculated. Found. 
Cy 504 71°00 71°62 
Hs 50 7°04 7°55 
N, 28 3°94 “= 
Os 128 18°02 —_ 


CH 36(C.H;0).N20¢ 710 10000 


The hydrochloride, in one experiment, dried up to a non-crystalline 
gum, in another, to a mass of radiating crystals very soluble in water ; 
the platinum salt gave these numbers— 


0°7700 gram gave 0°1350 Pt = 17°53 per cent. 


The formula, C3,H3.(C,H;O).N.0..2HC1.PtCl, requires 17°60 per 
cent. 


§ 6. Acetyl-butyryl-morphine. 


When anhydrous morphine is boiled for several hours with twice its 
weight of a mixture of equivalent quantities of acetic and butyric 
acids, acetyl-butyryl-morphine is generated in virtue of the reaction— 


C34HsgN205 + C,H,0.0H + C,H,0.0H = 2H.0 + 
C4 Hye(C2H 0) (C,H;0)N2Os. 


On treating the product with sodium carbonate and ether, and 
agitating the ethereal solution of the base with enough hydrochloric 
acid to form a neutral liquid, a copious supply of crystals was obtained 
notably more soluble in water than «-diacetyl morphine hydrochloride ; 
after drying at 110°, they gave the following numbers :— 


0°5695 gram gave 0°2185 AgCl: chlorine = 9°49 per cent. 


The formula, C3,Hs.(C,H;0)(C,H;,0)N.0,.2HCl, requires 9°40 per 
cent. 

These crystals were recrystallised from boiling water; but unfortu- 
nately it was found that they were decomposed by the treatment; cry- 
stals were deposited on cooling, consisting chiefly of «-diacetyl-morphine 
hydrochloride, whilst the mother-liquors contained much of a very 
soluble butyrylated morphine: after three successive recrystallisations 
from hot water, the crystals finally obtained were nothing but «-diacety]- 
morphine hydrochloride ; they lost, at 120°, 13°35 per cent., the cal- 
culated amount (for 6H,O) being 12°93; and on saponification by 
potash and distillation with enough sulphuric acid to liberate just half 
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the acid thus formed, a distillate was obtained from which a barium 
salt was formed containing 

PR “cenasevewevedaue 53°5 per cent. 

Calculated for acetate .... 53°77 ,, 


Had any acetyl-butyryl-morphine been present in the crystals, this 
barium salt would have contained all the butyric acid formed on 
saponification. 

In another experiment, where a mixture of acids in which butyric 
acid greatly predominated was employed, a product was formed from 
which a crystalline hydrochloride was isolated as before; this gave the 
following numbers after one recrystallisation from warm (not boiling) 
water :— 

0°9995 gram of air-dry salt lost, at 100°, 0°1590 = 15:91 per cent. 

The formula, C.,H3.(C2H;0) (C,H,;O0) N2O,.2HCI.8H,0, requires 16°02 
per cent. 


0°3145 gram of dried substance gave 0°7280 CO, and 0°1885 H,O. 


04615 ,, ‘ " » 01765 AgCl. 

0°3775__,, . ~ » 01445 ,, 

0°4730  ,, substance dried at 120° gave 0°1795 AgCl. 

Calculated. Found. 

Co 480 6358 — 6313 — 
ys 48 636 — 666 — 
Cl, 71 940 946 9°47 9°39 
N, 28 371 —- —- — 
Os 128 1695 — —- — 


Cs,H56(C2H;0)(CyH;O)N.0,.2HC1 755 100°00 


The neutral liquid from which these crystals separated in the first 
instance, dried up to a gum-like mass which gave a blue coloration with 
ferric chloride, and contained— 

Carbon, 63°75; chlorine, 9°16 per cent. 

Dibutyryl morphine requires carbon, 64°37; chlorine, 9°07 per cent., 
from which it appears that, as might be expected, the excess of butyric 
acid present gave rise also to dibutyryl-morphine, or a mixture of 
isomeric dibutyryl-morphine. 


§ 7. Action of Benzoic Anhydride on Codeine. 


Codeine was heated to 130° for four hours with rather more than 
its own weight of benzoic anhydride: the product dissolved sparingly 
in hot water, somewhat more readily in hot very dilute hydrochloric 
acid. ‘The warm opalescent solution was precipitated by carbonate of 
soda; the precipitate was dissolved in warm dilute hydrochloric acid, 
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and again precipitated with sodium carbonate ; and this precipitate was 
dissolved in ether. The ethereal solution gave, on evaporation, a 
copious crop of anhydrous crystals which yielded the following numbers 
on combustion :— 


0°3110 gram gave 0°8525 CO, and 0:1780 H,0. 


Calculated. Found. 
Cs 600 74°44 74°76 
Hs 60 6°20 6°36 
N, 28 3°48 — 
Os; 128 15°88 oa 


— 


CysHy(C;H;0):N,0, 806  100:00 


This base, dibenzoyl-codeine, is very sparingly soluble in water both 
cold and hot; from a large bulk of boiling water it can be crystallised 
unchanged; when it is dissolved in very dilute warm hydrochloric acid, a 
clear solution is obtained; on cooling, this salt does not deposit crystals, 
but becomes an opalescent gelatinous mass, much resembling starch- 
paste or gelatinous silica; from a strong solution the hydrochloride 
separates as an amorphous tarry mass: it is, however, possible to 
obtain the hydrochloride in crystalline form by dissolving it in dilute 
slightly warm alcohol, and leaving the solution to cool slowly with con- 
stant stirring and rubbing: the crystals thus produced gave rise to 
nothing but a gelatinous mass when dissolved in warm water and 
allowed to cool. Dried in blotting-paper and exposed to the air until 
a constant weight was attained, they gave the following numbers :— 


1:027 gram of air-dried substance lost 0°043 gram = 4°18 per cent 
The formula, C3,;Hyo(C;H;0).N,0.2HC1.2H,0, requires 3°93 per cent. 
The anhydrous salt gave the following numbers :— 


0°3420 gram gave 0°8530 CO, and 0°1990 H,0. 
0°2800 gram estimated volumetrically gave 0°0225 Cl. 
02990 gram gave 0°0970 AgCl. 


Calculated. Found. 
Cso 600 68°26 68°02 —_ 
Hs 52 5°92 6°47 — 
Cl, 71 8:08 8°03 8:03 
N, 28 3°18 — oo 
Os 128 14°56 — — 


Cx¢6H(C;Hs0).N2,05.2HC1 879 100°00 


The platinum salt gave the following numbers :— 
0°3080 gram gave 0°0500 Pt = 16°25 per cent. 


_—— 
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The formula, C3;Hy(C;H;0)2N20,.2HC1.PtCh, requires 16°21 per 
cent. 

This platinum salt, like the benzoylated morphine products described 
in the next sections, differs from the acetylated platinum salts and 
most platinum salts of morphine and codeine derivatives, in being 
much more readily soluble in alcohol than in water, the converse being 
usually the case. 


§ 8. Action of Benzoie Anhydride on Morphine. 


Morphine was heated to about 150° for three or four hours with 
twice its weight of benzoic anhydride; the product dissolved in hot 
dilute hydrochloric acid, was precipitated by sodium carbonate, and 
treated with ether; on evaporation, anhydrous crystals of tetrabenzoyl- 
morphine separated: these gave no colour reaction with ferric chlo- 
ride. 


0°2960 gram gave 0°8220 CO, and 0°1530 H,0. 


Calculated. Found. 
Cero 744 75°46 75°73 
Hes 54 5°47 o'74 
N; 28 2°84 a 
Oro 160 16°23 _ 


C.,Hs(C;H;0),N20, 986 100-00 


The hydrochloride of this base is very sparingly soluble in cold water ; 
it possesses properties precisely similar to those of dibenzoyl-codeine, 
saving that no artifice has hitherto been successful in obtaining it in a 
crystallised condition. 


0°4775 gram gave 0°0312 gram Cl (volumetric). 
03810 _,, » 0°9845 CO, and 0°2000 H,0. 


Calculated. Found. 
Hy 56 5°29 5°83 
Cl, 71 6°70 6°53 
N; 28 2°64 
Ow 160 15°11 —_ 


Cs,H3,(C;H;0),N,05.2HC1 1059 100°00 


The platinum salt, made by adding platinic chloride to a warm aqueous 
solution of the salt, gave these numbers :— 


0°2440 gram gave 0°0345 Pt...... cece cece eens = 1414 per cent. 
The formula C,H, (C;H;0),N20..2HC1PtCl requires 14°13 ,, 
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§ 9. Action of Water on Tetrabenzoyl-morphine. 


Tetrabenzoyl morphine is somewhat less readily acted on by boiling 
water than tetrabutyryl-morphine (which as above shown is less readily 
attacked than tetracetyl-morphine); when boiled with a mixture of 
about equal volumes of alcohol and water, as described in § 5, for 48 
hours consecutively, it partially undergoes the following reaction, 
whereby dibenzoyl-morphine is generated apparently identical with 
that formed by the direct action of benzoic acid on morphine (§ 10). 


C3,Hs(C;H50):N2O, + 2H,0 = C;,H36(C;H;0)2N.0. + 2C;H;0.0H. 


The production of benzoic acid in this way was verified by treating 
the resulting liquid (after distillation of alcohol) with hydrochloric 
acid and ether, when benzoic acid was dissolved out giving the ordinary 
qualitative tests. Carbonate of soda threw down from the acidified 
solution a small amount of precipitate ; on agitating this with ether, 
an ethereal solution was obtained, which yielded a mixture of the 
hydrochlorides of tetrabenzoyl-morphine, and dibenzoyl-morphine ; 
the latter crystallised in minute crystals on cooling the slightly warm 
aqueous solution; it was, however, found difficult to obtain this free 
from tetrabenzoyl-morphine hydrochloride, which does not crystallise, 
forming a tarry mass; the platinum salt finally obtained gave the fol- 
lowing numbers, showing that a small quantity of tetrabenzoyl-mor- 
phine platinochloride was also present. 


0°8805 gram gave 0°1400 gram Pt = 15°90 per cent. 
Dibenzoyl] morphine platino-chloride requires 16°60 9 
Tetrabenzoyl _,, - ” - 14°13 ~ 


§ 10. Action of Benzoie Acid on Morphine. 


Anhydrous morphine was heated for seven hours to about 160° with 
twice its weight of benzoic acid; the product was dissolved in warm 
dilute hydrochloric acid and precipitated by carbonate of soda (which 
only gave a very trifling precipitate, morphine being not instantaneously 
thrown down by this reagent, at any rate from solutions not tgo con- 
centrated). On treating the mass with ether a minute portion was 
dissolved ; the ethereal solution yielded a tarry mass on agitation with 
a few drops of hydrochloric acid, and this, when dissolved in hot water, 
gave white crystals on cooling, very sparingly soluble and apparently 
identical with those described in the previous section. The quantity 
of these being too small for experiment, they were converted into 
platinum salt, of which 


0°4005 gram gave 0:0670 Pt = 16°73 per cent. 
The formula C3,H35(C;H;0).N,05.2HC1 PtCl, requires 16°60 
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The crystals of hydrochloride gave no blue colouration with ferric 
chloride, whence it seems that benzoic acid acts, to a minute extent, 
like acetic acid, giving rise to a-dibenzoyl-morphine, thus— 


C3,;HsgN20¢ + 2(C,H;0.0H) —— 2H.O + C,H 36(C;H;0).N20.. 


§ 11. Action of Benzoie Anhydride on «-Diacetyl-morphine. 

Anhydrous «-diacetyl-morphine was heated with rather more than 
its own weight of benzoic anhydride to 150° for about three hours. 
The product treated with sodium carbonate and ether gave an ethereal 
solution which refused to crystallise spontaneously by slow evaporation, 
only forming a gummy varnish; by rubbing the side of the vessel, 
however, with a glass rod to which a minute fragment of crystalline 
tetrabenzoyl-morphine adhered, crystallisation was set up, and a copious 
supply of anhydrous crystals of a new base, «-diacetyl-dibenzoyl-mor- 


phine, separated. 
0°3300 gram gave 0°8770 CO, and 0°1910 H,0O. 


Calculated. Found. 
Cse 624: 72°39 72°48 
Ho 50 5°80 6°43 
N, 28 3°25 -— 
Or 160 18°56 


C3,H3,(C,H30).(C;H;0).N20¢ 862 100°00 


This base gives no colour reaction with ferric chloride; when treated 
with dilute hydrochloric acid it forms a hydrochloride pretty readily 
soluble in pure water, but precipitated therefrom as tarry flakes by 
addition of hydrochloric acid; all attempts to crystallise this salt have 
hitherto proved fruitless. 

The following numbers were obtained :— 


04140 gram gave 0°1310 AgCl chlorine = 7°83 per ct. 
The formula C3,H3,(C2H;0).(C;H;O).N.0O;.2HCl requires 7°60 ,, 
The platinum salt gave the following numbers :— 


01435 gram gave 0°0225 Pt = 15°68 per ct. 
Calculated for C3,H,(C:H30).(C;H;0).N,0..2HC1.PtCl, 15°50 ” 


$12. Action of Benzoic and Acetic Anhydrides ow Tetra-acetyl-morphine 
and Tetrabenzoyl-morphine respectively. 

In order to see if it were possible to displace benzoyl by acetyl, or 
vice versd, in these derivatives, each base was heated to about 130° for 
four hours with 3 to 4 times its weight of the required anhydride. In 
neither case, however, was any marked amount of action noticeable. 
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The product of the action of benzoic anhydride on tetracetyl morphine 
was precipitated by carbonate of soda and treated with ether; by spon- 
taneous evaporation crystals were formed. A portion of these crystals 
and the last few drops of mother-liquor (representing about one- 
twentieth of the whole) were converted into platinum salts and 
examined with the following results :— 


0°3585 gram of salt from crystals gave 0°0620 Pt = 17:29 p.c. 
0°5040 7. - mother-liquors gave 0°0830 16°46 ,, 
Tetracetyl-morphine platinochloride requires a 
Diacetyl-dibenzoyl-morphine __,, ra 15°50 ,, 
Tetrabenzoyl-morphine a 4 14°13 ,, 


In the same way the product of the action of acetic anhydride on 
tetrabenzoyl morphine was converted into the free base; the ethereal 
solution of this, however, did not crystallise spontaneously ; it was 
therefore converted into hydrochloride by treatment with warm dilute 
hydrochloric acid. Most of the base became converted into an almost 
insoluble tarry hydrochloride, resembling in all respects tetrabenzoyl 
morphine hydrochloride ; a minute portion, however, dissolved. These 
two portions were converted into platinum salts and examined with the 
following results :— 


0°6800 gram of salt from insoluble hydrochloride gave 
0°1015 Pt = 1492 per cent. 

00760 gram of salt from soluble hydrochloride gave 
0°0110 Pt = 14°47 per cent. 


Tetrabenzoyl-morphine requires platinum = 14°13 per cent. 
Diacetyl-dibenzoyl-morphine __,, ” 15°50 be 
Tetracetyl-morphine * * 17°17 ie 


The physical characters of the resulting hydrochloride show that 
only a very minute amount of the readily soluble tetracetyl morphine or 
diacety]-dibenzoyl-morphine hydrochlorides could have been present. 

Hence it may be concluded that there is no marked tendency towards 
the replacement of benzoyl by acetyl, or vice versd, on heating 
benzoylated morphine with acetic anhydride or acetylated morphine 
with benzoic anhydride. 

In conclusion, we beg to tender our sincere thanks to Messrs. Mac- 
farlan and Co. (Edinburgh) for further supplies of pure alkaloids, 
presented for the purpose of making these experiments, 


V.—Observations on the Use of Permanyanate of Potash in Volumetric 
Analysis, and on the Estimation of Iron in Iron Ores. 


By Epwarp A. ParneELt, F.C.S. 


Or all chemical reagents applicable to volumetric analysis, probably 
the most delicate is permanganate of potash. Hence its extensive 
application not only for the estimation, directly, of a reducing mate- 
rial, but indirectly of an oxidising material, by first mixing that 
material with a known weight of a reducing agent, and determining 
the excess of the latter. 

Various circumstances, however, vitiate the results thus obtained. 
One of these is the production, by the application of permanganate, of 
a coloured material which obscures the exact point of peroxidation. 

An important case of this kind is iron, when present as ferrous 
chloride. The yellow colour of the resulting ferric chloride so hinders 
the determination of the exact point of peroxidation, that the use of 
permanganate in the analysis of iron ores has, I believe, been entirely 
superseded by that of bichromate of potash. If the iron is present as 
ferrous sulphate, of course no such difficulty exists; but in the analysis 
of almost every variety of iron ore, hydrochloric acid has to be em- 
ployed as the solvent, rather than sulphuric acid. 

This hindrance to the use of permanganate with ferrous chloride 
may, however, be overcome by a very simple expedient, namely, the 
use of artificial light instead of daylight. Viewed by the light of a 
candle, as radiated from a white background, the intensity of the 
yellow colour of ferric chloride is greatly reduced. A solution con- 
taining one part of metallic iron (or about three parts of ferric chlo- 
ride) in 400 parts of water is almost colourless. In such a solution, 
when viewed by candle light, an exceedingly minute trace of perman- 
ganate produces a distinct coloration, but in daylight a much larger 
quantity is necessary to produce a decided effect. 

By this method of manipulating, iron present as chloride may be 
estimated with even greater accuracy than by bichromate and ferri- 
cyanide. The operation may also be conducted with greater facility 
and dispatch; a circumstance of no small importance in the technical 
laboratory. Another advantage possessed by permanganate over 
bichromate, in the estimation of iron, is that it allows of the use of 
zinc instead of sulphurous acid as the preliminary reducing agent. As 
a solution of zinc produces a white precipitate with a very dilute solu- 
tion of ferricyanide of potassium, the presence of a large quantity of 
zine prevents the detection of a minute trace of ferrous oxide by that 
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reagent. Hence sulphurous acid has to be employed when bichromate 
is used, although zinc is more effective, and provided titanic acid is 
not present, more convenient. 

Various methods have been recommended for standardising the solu- 
tion of permanganate. A recent experimenter, M. Berthelot, con- 
siders oxalic acid preferable to iron or any ferrous preparation. The 
slowness of the action, when approaching complete oxidation, is an 
important objection to the use of oxalic acid. 

I have no hesitation in giving the preference to arsenious acid, as 
the standardising material. In respect of the facility with which it 
may be obtained in a state of absolute purity, and preserved without 
change, arsenious acid is certainly preferable to any preparation of 
iron. But a difficulty presents itself in the tardiness of the action 
when near completion, even although hydrochloric acid is present in 
considerable excess. The last traces of arsenious acid reduce perman- 
ganic acid, not to manganous oxide, but to a higher oxide, commonly 
known as manganic oxide, which gives a brownish tinge to the liquid. 
This difficulty, however, may be easily overcome. After adding 
enough permanganate to develope a faint pink colour (a proof that all 
arsenious acid is oxidised), I introduce a small quantity of standard 
solution of ferrous sulphate ; this immediately reduces the manganic 
oxide, and causes the disappearance of the brownish colour. The 
excess of ferrous sulphate is then peroxidised by the permanganate. 
By this conjunction of arsenious acid with iron, we have the advantage 
of combining the best material as regards purity with the best mate- 
rial as regards delicacy for the finishing touch. 

I may observe, that for the estimation of iron I employ a solution 
of permanganate containing 2°21 grams per litre, of which about 
114 ¢.c. correspond with 0°5 gram metallic iron. For standardising I 
use a solution of arsenious acid containing 4°42 grams per half litre; 
the arsenious acid being first dissolved in caustic soda, and this super- 
saturated with hydrochloric acid: 50 c.c. of this solution correspond 
with 0°5 gram metallic iron. 

If the quantity of iron ore operated on is not less than 1:0 gram, 
and the ore not of the worst quality, then to the reduced solution, 
filtered in an atmosphere of carbonic acid gas, 100 c.c. of the above 
permanganate solution may be freely introduced by means of a pipette, 
which is itself used as a stirrer, the remainder being applied from a 
burette in artificial light. The burette may also be used as a stirrer, 
its extremity being elongated for that purpose to a couple of inches 
below the glass stopper. With a moderate excess of hydrochloric acid, 
at ordinary temperature, not the slightest odour of peroxide of chlo- 
rine, or similar gas, is perceptible. If a brownish colour appears on 
the first addition of permanganate, more hydrochloric acid has to be 
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added. It is convenient to have at hand, for comparison, a beaker 
containing solution of ferric chloride of similar strength to that operated 
on; also another to retain a portion of the liquid in case the perman- 
ganate is added in excess. When the peroxidation is complete, half a 
drop of the permanganate produces, in artificial light, a decided change 
of colour. 

Application of heat is not only unnecessary, but has to be avoided, 
owing to the greater intensity of colour of ferric chloride when hot 
than when cold, both in daylight and in artificial light. It may not be 
uninteresting to observe, that if a solution of ferric chloride containing 
1 of iron in 100 of water is heated to near the boiling point, the inten- 
sity of its colour is so much increased, that 7 or 8 volumes of boiling 
water have to be added to reduce the colour to that of the cold liquid. 
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General and Physical Chemistry. 


Action of differently Refrangible Rays on Iodide and 
Bromide of Silver. By E. Becquerret (Compt. rend., Ixxix, 
185—190). 


WHEN a sensitive photographic plate, prepared in the ordinary manner 
with silver iodide and collodion, is exposed for a short time to the 
solar spectrum, the image, when developed by pyrogallic acid, is 
found to extend only from the violet to between F and Gc. But if.a 
little chlorophyll is added to the collodion employed, the plate under 
the same conditions shows also a feeble but well-defined action, ex- 
tending from E to beyond B in the red, with a remarkable and strongly 
marked band of maximum effect between ¢ and B. The photographic 
action in this band is, however, much weaker than that which takes 
place in the violet, and attains the intensity of the latter only when 
the red end is exposed from five to ten times as long as the violet. 
Other much less strongly marked bands may be perceived between E 
ands. The author finds that the conspicuous band between ¢ and D 
coincides in position and limits with the characteristic absorption-band 
of chlorophyll, as he observed it in the collodion solutions made use of 
in preparing the plates. The colouring matter on the photographic 
plates obviously does not act as a screen, cutting off the absorbed rays, 
for in that case the contrary effect would be produced; but we may 
explain the phenomenon by supposing that the silver salt is so con- 
nected with the chlorophyll, that an action set up in the latter by the 
rays it absorbs, communicates an impulse to the former by virtue of 
the intimate association of their particles. 

The author long ago showed that when sensitive plates are exposed 
for an instant to sunlight before submitting them to the spectrum, the 
range of the chemical action is greatly extended towards the less re- 
frangible end. These earlier observations are readily explained by 
the results above described. We may suppose the exposure to operate 
by producing a change of the colour, or other physical condition of the 
upper film of the plate, by which its absorptive power for the différent 
rays is altered. 

R. R. 


The Electric Conductivity of Fused Salts. 
By F. Braun (Deut. Chem. Ges. Ber., vii, 958—-962.) 


Tue author has determined the conductivity of the following salts, at 
temperatures as little as possible above their fusing points, in order to 
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ascertain whether any connection can be established between this and 
other physical constants. 


Specific con- | Specific | Constants of Molecular 
ductivity. | gravity | capillarity. Molecular | yolume at 
Hg = 100 at fusing | weight. fusing 
millions. point. [j== point. 
a™er az 
ee 32200 5 °802* | — — 278 47°9 
eee 11475 1°878 | 8:03 | 8°55 85 45°3 
AgNO; re 8688 4, °355* — — 170 33 °8 
» just solidified. 4120 —— —_ — om — 
Ee ere _- 1°612 | 7°06 | 8°76 74°5 46 °2 
rer sameos 8660 1°612 6°78 | 8°41 58°5 36°3 
ee ee 6500 1°702 | 7°11 | 8°35 101 59°3 
er rr — 2°497 | 6°04 | 4°84 166 66°5 
Oo oe 3680 2°104 |18°55 |17°64 119 56 °6 
SrCl, .. 2260 2°770 |11°33 | 8°18 158 °5 57 °2 
Na,CO; - 2-041 [18°25 |17°88 | 106 51°9 
2 ree 2150 2°00 16°33 16°33 138 69 °0 
ZnCl, just fused.... 85 “9 — — | — 136 °2 — 
»» just solidified. 8°68 — — — —_ — 


* Specific gravity at 0°. 

a denotes the constant of capillarity, or the tangential force which, in consequence 
of the opposite attraction of the liquid molecules, is exerted on a line, 1 mm. long, 
of the surface molecules. 


, : . 2a , . : 
a denotes Quincke’s specific cohesion, = —, o being the specific gravity. 
o 


The numbers show that the expected connection cannot be traced. 
They show, further, that while the electric conductivity of fused salts 
is of the same order of magnitude as that of saline solutions, it is gene- 
rally rather higher in the former case than inthe latter. The case of 
zinc chloride is the most remarkable. Not only is it the widest 
removed from lead chloride, to which, from the chemical resemblance 
between them, it might be expected to approximate, but in the fused 
state it has a lower conductivity than its own aqueous solution. The 
absence of any recognisable connection between the conductivity of 
fused salts and that of their solutions, indicates that. salts do not enter 
into solution with the same properties as they possess in the anhydrous 
state, but that new molecules are formed possessing their own specific 
conductivity. 


M. J. S. 


The Heat of Formation of the Phosphorus Acids. 
By J. Tuomsen (Deut. Chem. Ges. Ber., vii, 996—1002). 


Tue following results are given: all of them refer to normal phos- 
phorus, to 1 gram-molecule of the respective acids, and to reactions 
taking place at 18°—19° :— 
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Melting point. Heat of fusion. 


H;PO, 38°6° 2520 gram- degrees. 
H;PO; 70°1° 3070 ™ 
H;PO, 17°4° 2400 rm 
Heat of Solution in Water. 
Crystalline Acid. Liquid Acid. 
(H;P0,,Aq) + 2690 5210 
(H;P0O;,Aq) — 130 2940 
(H;PO,,Aq) — 200 2200 
Heat of Formation of the Acids from their Elements. 
Crystalline Acids. Liquid Acids. 
(H;,P,0,) 302560 300040 
(H;,P,0s3) 227680 224610 
(H;,P,02) 139950 137550 
Aqueous Solutions 
(H;,P,0,,Aq) 305250 
(H;, P,O;,Aq) 227550 
(H;,P,0.,Aq) 139750 


The steps in the determinations were (1), the oxidation of phos- 
phorus. This was performed by means of a solution of iodic acid, of 
the strength HIO, + 2400 H,O. With a strong solution, as used by 
Ditte, Troost, and Hautefeuille, secondary reactions take place. In 
each experiment ;'; molecule of HIO; was completely reduced by the 
addition of an excess of powdered normal phosphorus. It was found 
that each molecule of iodic acid oxidised 1°6 (1°602 to 1°63) atoms of 
phosphorus, so that half of the iodic acid produced phosphorous 
acid, and the other half phosphoric acid, the two acids being formed 
in the ratio of 5: 3. 

(2.) The oxidation of phosphorous and hypophosphorous acids to 
phosphoric, which was best accomplished by the use of a large excess 
of bromine-water. Chlorine acts more slowly. 

(3.) Determination of the heat of solution of the solid and liquid 
acids, the difference between which gave the heat of fusion. 

M. J. S. 


The Heat of Formation of Arsenious and Arsenic Acids. By 
J. THomsENn (Deut. Chem. Ges. Ber., vii, 1002—1006). 


Tue following determinations, made by processes differing from those 
employed by Favre in 1853, show, nevertheless, a very close agreement. 
The heat of solution of amorphous As,O; in water was ascertained by 
observing the difference in the heats evolved when powdered arsenious 
acid and its solution were respectively added to an excess of sodium 
hydrate. The result, (As,O;,Aq) = —7550, indicates that the anhy- 
dride dissolves as such in water, no hydrates being formed. The two 
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hydrates of arsenic acid, H,As.O; and H;AsQ,, were examined. The 
aon of the hydrate, H,As,0;, lowers the temperature from 18° to 

°, but, as it almost immediately begins to combine with water, the 
ae ature quickly rises again to 30°, and if only the requisite quan- 
tity of water has been used, the whole solidifies to a mass of the 
hydrate H,;AsO,. The oxidation of arsenious to arsenic acid was per- 
formed with iodine, keeping the arsenious acid in excess. Metallic 
arsenic was oxidised with bromine-water. 

The following are the results for one molecule of the respective 
compounds, at 18° :— 


(As,0;,Aq) = — 7550 gram-degrees. 
. (As,0;,Aq) = + 6000 a 
Heat of Solution....-. (H;AsO;,Aq) = — 400 : 
(H,As,0;,Aq) = + 1300 " 

9 ms ‘ 
Formation of Hydrates f oa on y rs ae a x 
Formation of the Anhy- f (As,,0 = 154590 es 
drides Oe 03 = 219400 ie 
(As,,0;,,Aqg) = 147040 - 
Formation of the Acids }) (As.,0;,Aq) = 225400 - 
in Aqueous Solution H, As,O,Aq)= 215240 - 
i (As,0O;Aq,0O.) = 78360 


M. J. S. 


The Equivalence and Transformation of the Chemical Forces. 
(Commission Report.) By P. A. Favre (Compt. rend., lxxix, 
442—444)., 


From this memoir of M. Favre, which embodies the substance of com- 
munications published during the last twenty years, we learn that, 
among other questions in connection with the correlation and equiva- 
lence of chemical and electro-dynamic work, he has resolved the fol- 
lowing :—That the heat generated in the cell, and that which results 
from the resistance of the metallic circuit, are always complementary, 
and furnish the total heat due to the sum of the chemical actions which 
take place; that the oxidation of the zinc alone is not sufficient to 
account for the thermic effects produced by the current, but that it is 
necessary to take into account also the heat of combination of the acid 
with zinc oxide, or, in other words, that the reaction is correctly ex- 
pressed by the substitution of the hydrogen of the acid hy metallic 
zinc. He explains the impossibility of effecting the decomposition of 
water with a single zinc and platinum couple immersed in dilute sul- 
phuric acid; a result easily attained with a cell of Grove’s arrange- 
ment. He also suggests an explanation of the apparent transference 
of hydrogen in the electrolysis of sulphuric acid. 

He shows that the chemical decompositions resulting from the 
passage of the electric current, always bring into play the same quan- 
tities of heat as those which accompany similar decompositious effected 
by other influences, and that he has thus been enabled to determine 
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the heat of combustion of a large number of metals unattackable by 
acids. 

Various experiments have induced him to conclude that the calorific 
movement and the electro-dynamic movement can be produced simul- 
taneously in the circuit without either movement necessarily involving 
the transformation of the other; in fact, that whatever be the tempe- 
rature of the circuit, the quantity of heat which reverts to the pile is 
always equal to that which the pile throws off in the circuit, in the 
electro-dynamic state. 

He also briefly touches the complex problem of the conductivity of 
liquids without electrolysis. 

J. W. 


On Gladstone’s Experiments relating to Chemical Mass. By 
Epmunp J. Mitts (Phil. Mag. [4], xlviii, 241—247). 


In Harcourt and Esson’s experiments on the time occupied in 
chemical reaction, it was shown that when a substance undergoes 
chemical change, the residue y of changing substance is connected with 
the unit-intervals, x, of change, by the equation y = a@’e~*/* + a’e~*’s, 
where a represents the amount of substance originally present, and « 
the amount of it disappearing per unit of « Many years previously 
Gladstone published the results of numerous experiments on “ Cir- 
cumstances Modifying the action of Chemical Affinity,” but did not 
succeed in deducing any relative mathematical expression from his 
observations. The author has applied Esson’s equation to the re- 
actions previously observed by Gladstone, and has obtained in this 
manner some very interesting results. 

Gladstone’s experiments may be briefly summarised as follows :—For 
one “equivalent” of a ferric salt, successive groups of equivalents of 
potassium sulphocyanate were added in presence of water, and the 
amount of red salt thus produced was estimated by the colorimetric 
method. 

The total amount, a, of red salt produced represents, therefore, in 
special measure the original unexhausted energy of the ferric salt. 
Taking each unit of # (the value of which is seldom given in the 
original experiments) to represent 25 ‘‘ equivalents ’’ of sulphocyanate, 
the equation becomes, in the case of ferric nitrate, y = 401 (°855)" + 
224 (°1516)*. With ferric sulphate the equation is y = 438 (°8208)* 
+ 132 (-140)*, where the unit of x is 15 equivalents; and with ferric 
chloride, y = 406 (‘89)* + 214 (-25)*, the unit of representing 20 
equivalents. 

The results calculated from the above equations are expressed in 
percentages of the initial value of y, and the following are partial 
instances of the coincidences observed :— 
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Ferric Nitrate. Ferric Sulphate. Ferric chloride. 
x. | ycalculated. | y found. | y calculated. | y found. | y calculated. | y found, 
1 60 °3 60 °2 66°3 65°3 66°9 65 ‘0 
2 47 °7 47 °7 52°2 53 °9 54°0 | «54 °0 
3 40 °2 39°2 42°6 44, °2 46°7 46°9 
4 34°3 33 °0 34°9 35°6 41 °2 41 *2 
5 29°3 28 °5 28 °6 28°7 36 °6 36°8 
6 25°1 24.°5 23 °5 23 °7 32 6 33 ‘2 


Ferric citrate mixed with solutions of gallic acid, or with potassium 
ferrocyanide, gave similar results, the number calculated from the 
equation coinciding with those obtained by experiment. 

The results show that while an ordinary equation, such as Fe,Cl, 
+ 6KCNS = Fe.(CNS), + 6KCl, may represent the result of dis- 
tributing weight, it does not represent in any way the chemical 
energy of the reacting salts: for in the present instance the energy of 
the quantity }Fe,Cl, is not exhausted until about 400 units (KCNS) 
have been brought to bear upon it. It would be well, therefore, in 
making use of the word “ equivalent,’ as in the expression ‘C is 
equivalent to H,,”’ to bear in mind that H and C have never been com- 
pared as to the work they can do under certain circumstances, and 
that the relations of their potential energies have yet to be determined. 


J. W. 


Researches on the Simultaneous Diffusion of Certain Salts. 
By C. Marienac (Ann. Chim. Phys. [5], ii, 546—581). 


In this paper the author discusses the results, and gives all the numeri- 
cal details of a very extensive series of experiments which he has 
conducted on exactly the same plan as Graham adopted in his cele- 
brated investigation. The present research is, however, directed to 
points only incidentally touched on by Graham, and was undertaken 
with the design of throwing some light on the vexed question of the 
existence in solution of double salts, and with the hope also that rela- 
tions between the diffusibilities of salts might be deduced from their 
simultaneous diffusion out of one solution with greater precision than 
from direct experiments. The author confined his observations to pairs 
of salts incapable of acting chemically upon each other, that is, the 
two salts used had either both the same base, or both the same acid, 
In general, equal weights of the two salts were employed. The time 
of the diffusion varied from four days to five weeks, and no special 
precautions were taken to maintain the vessels at a uniform tempera- 
ture. 

It is pointed out that Graham’s figures merely express the relative 
weights of salts diffused in equal times from solutions of equal quan- 
tities, and that no regard was paid to the change in the rate of 
diffusion which is constantly going on in consequence of + diffusion 
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itself. For Graham showed that diffusion takes place in direct pro- 
portion to the quantity of salt contained in the liquid; the results 
observed by him must therefore be regarded as the integral effects of a 
constantly-diminishing rate of diffusion. Hence the ratio of the dif- 
fused quantities of the two salts is nearer unity than the figure which 
would express the ratio of their real diffusibilities. If the constantly 
diminishing quantity of the salts in the diffusing liquid were the only 
changing condition affecting the rate of the action, it would be easy to 
determine the co-efficients of diffusion. But there are other modifying 
circumstances, and in the absence of any means of estimating these, a 
formula must be sought for empirically which will approximately 
satisfy the condition of giving a constant quantity for the ratio of the 
co-efficients of diffusion, even when the duration of the experiment is 
made to vary within wide limits. The author has found such a 
formula in a logarithmic expression deduced from the assumption that 
the diffusion of each salt diminishes in proportion to twice the quantity 
diffused out. ‘The ratio thus calculated of the co-efficient of diffusi- 
bility of the less diffusible salt to that of the more diffusible, he terms 
the relative co-efficient of simultaneous diffusion. The value of this co- 
efficient for some hundreds of cases is given in tables contained in the 
paper, but the author has not been able to elicit any general law, 
except the abundant confirmation of Grahain’s observation, that in all 
cases the mixture of two salts diminishes the diffusibility of the less 
diffusible. The nature of the results may be illustrated by the follow- 
ing figures which refer to the simultaneous diffusion of 4°67 grams of 
potassium chloride and an equal weight of barium chloride dissolved 
together in 51 grams of water :— 


Quantities of the Relative 
Duration of Salts Diffused. Direct Ratio Co-efficient of 
the Experiment of the Quantities | Simultaneous 
in Days. eo Diffused. Diffusion. 
BaCly. KCL. 
A 0 2047 0 °4808 0 °426 0°398 
5 0-2712 | 0°6165 0439 0-403 
7 0 °4260 0°9115 0-467 0-407 
10 0 6406 1°2704 0 °504 0°408 


By a special series of experiments made to determine these points, 
it was found that the value of the relative co-efficient of simultaneous 
diffusion is not affected by variations in the proportions of the two 
salts, but that, on the other hand, the value does vary with the degree 
of concentration of the solution in a manner which cannot be referred 
to any general principle. 

In order to determine the influence of one salt in modifying by its 
presence the diffusibility of another present in the same solution, three 
diffusion-cells were prepared, as much alike as possible. In two of 
these the salts compared were made to diffuse separately, and in the 
third the same quantities of each salt were caused to diffuse simul- 
taneously. The effects of any slight disparities in the vessels were 
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eliminated by repeating each experiment six times, so that every 
possible combination of the solutions and the vessels came into play, 
and the mean of the six determinations was taken. The results show 
that in the mixture of two salts the most marked and constant effect is 
a diminution of the diffusibility of the less diffusible salt, while the 
diffusion of the other salt is in some cases increased, and in others 
decreased, in a smaller degree, however, than in the case of the less 
diffusible. This mutual influence becomes less and less as the solu- 
tions are made more and more dilute, and it might be supposed that 
the limit towards which dilution tends to bring the ratio of the co- 
efficients in simultaneous diffusion would coincide with the ratio of the 
co-efficients in separate diffusion. So far is this from being the case, 
that it was observed only in the following instances :—Potassium, 
sodium, and ammonium chlorides in presence of the corresponding 
nitrates ; sodium and ammonium chlorides ; potassium and ammonium 
nitrates ; sodium and potassium sulphates in presence of magnesium 
sulphate. Since when mixed in a dilute solution, potassium sulphate 
and magnesium sulphate retain their own diffusibilities, which have no 
relation to their equivalents, it follows that there is no affinity between 
two salts in solution, even when they are capable of forming a double 
salt: hence such double salts are probably formed only at the moment 
of crystallisation from the solution. The author’s conclusion is that, 
although experiments on the simultaneous diffusion of salts may show 
us the relative order of their diffusibilities, such experiments cannot in 
general give us the ratios of their real diffusibilities. The results 
obtained prove that acids and bases preserve a certain relative order of 
diffusibility in all their combinations, and the radicals may be thus 
arranged in two series according to that order; those among which 
the order has not been determined with certainty being grouped 
together in brackets :— 


Negative radicals. [Chlorine, bromine, iodine]; nitric acid; [chlo- 
ric, perchloric and permanganic acids]; fluorine ; chromic acid ; 
sulphuric acid ; carbonic acid. 

Positive radicals. Hydrogen; [potassium, ammonium]; silver; 
sodium; [calcium, strontium, barium, lead, mercury]; [man- 
ganese, magnesium, zinc]; copper; aluminium. 


In no one case has the author been able to detect any traces of the 
separation of acids and bases by diffusion. 


R, R. 


Suspension of Clay in Water. 
By W. Duruam (Chemical News, xxx, 57). 


Cay remains suspended in pure water for an indefinite time; but if a 
few drops of avid be added to the water, the power of suspension is 
destroyed. In solutions of sulphuric acid and sodium chloride, the 
liquid clears in the order of the specific gravities of the solutions, so 
that the densest liquid settles and clears last. Alkaline solutions have 
the same power, with the exception that the liquids clear in the inverse 
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order of the specific gravities. The suspension of the clay is attributed 
by the author to electricity generated by the friction of the water 
against the solid particles. As water is a bad conductor, the differ- 
ence in potential between the clay and the water continues for some 
time, hence they are mutually attracted; but when acid or salt is 
added, the liquid becomes a good conductor, the potentials are equal- 
ised, and the clay falls. With the alkali, on the other hand, although 
the liquid does become a better conductor, it at the same time becomes 
a better generator of electricity, and it is only when, by adding a 
considerable quantity of alkali, the conducting exceeds the generating 
power that the potentials are equalised, and the clay falls. ix 

. W. P. 


Determination of the Emissive Power of Black Bodies by 
means of the Ice-calorimeter. By A. Luennepacu (Pogg. Ann., 
cli, 96). 


The Graphic Representation of Absorption-spectra. By 
K. Vieroropt (ibid., 119). 


Observations on Roiti’s paper, “Is the Electric Current 
an Ether-current?” By E. Epuunp (ibid., 133). 


Determination of the Specific Heat of Air. By A. Kurz 
(ibid., 173). 


The Heat-conducting power of Mercury is independent of 
Temperature. By H. Herwie (ibid., 177). 


On the Photography of the Diffraction-spectrum, and the 
determination of the Wave-lengths of the Ultra-violet Rays. 
By H. Draper (ibid., 337). 


Preliminary Experiments to determine the relation between 
the variations of Density and Elasticity of Gas at Pressures 
less than one Atmosphere. By F. A. Siisusrrém (ibid., 451, 
573). 

Experimental Determination of the Dielectric Constants 
of Insulators. By F. Kressuer (ibid., 482, 531). 

On a simple Euthyoptic Spectroscope. By F. Kessier 
(ibid., 507). 

On the Hemimorphism of Cane-sugar. By H. Baumuavrr 
(ibid., 510). 

On the Heat of Mixture and Specific Heat of Mixed Liquids. 
By A. WINKELMANN (ibid., el, 592; cli, 512). 


On a Modification of Senarmont’s Method of determining 
the Isothermal Surfaces in Crystals. By M. C. Réntaen (ibid, 
603 ; clii, 367). 
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Apparatus for the safe Evolution and Combustion of 
Detonating Gas. By A. Gawatovski (ibid., cli, 628). 


Self-acting Washing Apparatus. By A. Gawatovski (ibid., 
630). 


Exsiccator for Drying in Rarefied Air without the use of 
the Air-pump. By A. Gawatovsxi (ibid., 681). 


Filtration under Pressure. By A. Gawa.ovsk1 (ibid., 632). 


On a Capillary Galvanoscope constructed by W. Siemens. 
(ibid., 639). 


A simple Law for the Development and Grouping of Crystal- 
zones. By G. JunauHann (Pogg. Ann., clii, 68). 


On the Reflection of Light from the Surfaces of Isotropic 
Bodies. By G. Lunpaquist (ibid., 177). , 


Application of the Mechanical Equivalent of Heat to 
Molecular Forces, Weight, and Distance. By G. WEINBERG 
(Pogg. Ann. Ergiinzungsband, vi, 586). 


On the Secondary Current. By K. W. Knocuennavenr (ibid., 
302, 607). 


Geometric Solution of some Electrical Problems. By E. 
PICKERING (ibid., 622). 


On Attraction and Repulsion accompanying Radiation. 
By W. Crookss (Phil. Mag. [4], xlviii, 81). 


An Improvement in the Construction of the Spectroscope. 
By H. G. Mapan (ibid., 116). 


On Unilateral Conductivity. By A. Scuuster (ibid., 251). 
On an Absolute Galvanometer. By F. Gururie (bid., 296). 


On Electricity produced in Mechanical Actions. By L. 
Jouuin (Ann. Chim. Phys. [5], ii, 5). 


Action of Electricity on Flames, Solid Bodies, and Gases. 
By V. Neyreneur (ibid., 433). 
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Inorganic Chemistry. 


Behaviour of Ozone with Water and Nitrogen. 
By L. Carius (Ann. Chem., clxxiv, 1—30). 


Contrapicrory statements on this subject having been put forth by 
various able investigators, the author has carried out a new series of 
researches with the view of determining these questions. By prefer- 
ence, he obtained the ozone for his experiments by Soret’s method of 
electrolysing dilute sulphuric acid at a low temperature; but for com- 
parison he also used Houzean’s and von Babo’s apparatus for producing 
ozone by silent electric discharges in air or oxygen. Contrary to the 
generally received statement, he has found that ozone is soluble in 
water, that liquid quickly acquiring, from its own bulk of a gas con- 
taining 2 per cent. of ozone, its odour and characteristic properties. 
Even when the gas contained orly 1 per cent. of ozone, the solution 
produced a powerful effect on potassium iodide and starch, but dimi- 
nution of the proportion of ozone leads very rapidly to an extreme 
weakening of the solution. Ozone, mixed with oxygen gas, obeys in 
fact that law of gaseous absorption which makes the quantity dissolved 
proportional to that fraction only of the total pressure due to the 
quantity of the gas itself which may be present in the mixture. 
Taking this law into account, the author has, from a series of experi- 
ments, obtained a set of numerical results, which show a very satisfac- 
tory accordance, and furnish a mean of 0°834 as the co-efficient ot 
absorption for ozone at 1° and under 760 mm. pressure. For certain 
reasons, however, he believes this somewhat below the true value. 
The strong aqueous solution of ozone has an odour easily distinguish- 
able from that of chlorine, chlorous acid, &c. It bleaches litmus- 
paper, decolorises indigo, changes tincture of guaiacum to deep blue, 
and precipitates thallium oxide from its solutions. The formation of 
silver peroxide by the action of the solution does not take place with 
certainty. 

No trace of the production of hydrogen peroxide by the action of 
ozonised oxygen on water could be detected, either when these bodies 
alone were in contact, or when nitrogen was also present. Nor, after 
leaving in contact for weeks, oxygen containing 2 per cent. of ozone, 
water, and nitrogen, could the author discover by the most delicate 
tests the presence of any acids of nitrogen. He therefore emphatically 
asserts that nitrogen is not oxidised by ozone in the presence of water, 
at ordinary temperatures. But when the ozone was prepared by 
electric discharges in oxygen containing even a very small percentage 
of nitrogen, the presence of nitric acid was easily recognised. The 
acid is here the result, not of the oxidation of nitrogen by the ozone, 
but of the oxidation by the ozone of the nitrous acid produced by the 
electric discharges. Hence, while electrolytically prepared ozone admits 
of being accurately estimated by potassium iodide, the formation of 
nitrous acid in the other process forbids the use of this reagent with 
the ozone so produced. The gradual conversion of ozone into ordinary 
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oxygen in presence of water, which was observed by Andrews, has been 
found by the author to be greatly influenced by temperature, and at 
0° it takes place so slowly that its effect did not require to be taken 
into account in the author’s experiments, which were conducted at 
about this temperature. R. R. 


Preparation of Crystalline Hypophosphorous Acid. 
By J. Tuomsen (Deut. Chem. Ges. Ber., vii, 994). 


HyporHospHorous acid is generally stated to be an uncrystallisable 
syrup. The author has obtained it as a snow-white crystalline mass, 
fusible at 17°4°. The dilute solution, obtained by decomposing the 
barium salt with sulphuric acid, is first boiled down rapidly in a porce- 
lain dish, and the evaporation completed in a platinum dish without 
ebulition. The bulb of a thermometer is immersed in the liquid, and 
the temperature allowed to rise gradually to 105°, at which tempera- 
ture most of the water can be driven off. The liquid is then filtered 
hot, and the heating continued gradually up to 130°. After ten minutes 
at this temperature the acid is transferred to a bottle, and cooled below 
0°. It exhibits strongly the phenomenon of superfusion, but crystal- 
lises when touched with a glass rod, or more readily by the addition of 
a crystal of the same acid. 


M. J. S. 


Formation and Decomposition of Metallic Sulphides. 
By K. HeumMANN (Ann. Chem., elxxiii, 21—39). 


CoNSIVERING it probable that the formation of crystalline cuprous sul- 
phide when copper remains in contact with yellow ammonium sulphide 
is due to the action of copper on the red crystalline substance, 
Cu.(NH,).S,;, the author allowed copper to remain in contact with a 
solution of the above-mentioned red salt, but no cuprous sulphide was 
produced, the red salt remaining unaltered. 

The double salt, Cu,(NH,).8;, can be obtained abundantly, but in a 
slightly impure state, by adding cupric sulphate to concentrated ammo- 
nium pentasulphide. It is, as might be expected, decomposed by heat 
or strong acids, and it is insoluble in water but soluble in ammonium 
sulphide, the addition of an acid to this solution causing the precipi- 
tation of a mixture of sulphur and cupric sulphide. 

Copper causes the evolution of hydrogen, not only from yellow 
ammonium sulphide, but also from the hydrosulphide and the pure 
sulphide, crystalline cuprous sulphide being formed in each case. The 
reactions are probably as follows :— 


NH, | 
H j 
NH, 
NH, 


S + Cup = Cu.S + NH; + H,. 


Ys + Cu, = Cu, + 2NH, + H,. 


The crystals of cuprous sulphide obtained by the above reactions 
consist of thin 1hombic needles, which slowly oxidise in moist air, and 


| 
| 
| 
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are gradually dissolved by hot hydrochloric acid, but are not acted on 
by sulphuric acid. Strong nitric acid acts violently on the crystals, 
oxidising half the sulphur, and leaving pseudomorphs of cupric sulphide. 
Dilute nitric acid dissolves the crystals, sulphur being separated ; 
while yellow sulphide of ammonium converts them into cupric sulphide, 
and ammonium pentasulphide transforms them into the substance 
Cu.(NH,).S;. Silver nitrate decomposes the crystalline cuprous sul- 
phide, with production of a crystalline mixture of silver sulphide and 
metallic silver. 

Cupric oxide acts energetically on ammonium sulphide, a mixture of 
cupric sulphide and cuprous sulphide being formed, while sulphur is 
liberated and remains in solution. Metallic silver simply removes the 
excess of sulphur from yellow ammonium sulphide, no gas being 
evolved. 

Copper reacts on an ammoniacal solution of arsenic sulphide, with 
production of a yellowish-brown precipitate containing copper, arsenic, 
and sulphur ; while the action of copper on an ammoniacal solution of 
antimony sulphide, leads to the production of a brown-black precipitate 
containing copper, sulphur, and antimony. These products will be 
investigated, and the action of copper on solutions of antimony sulphide 
and arsenic sulphide in ammonium sulphide will also be studied. 

Action of Light on Cinnabar.—When cinnabar, which has been pre- 
pared either in the wet or dry way, is suspended in an alkaline liquid, 
such as ammonium sulphide, potash, or ammonia, and exposed to sun- 
light, the outer layers become dark brown. This change takes place 
most readily with cinnabar prepared in the moist way. It does not 
take place when the cinnabar is suspended in an acid solution, and 
only with extreme slowness when pure water is employed. 

Cinnabar prepared in the wet way contains metallic mercury, and 
treatment with nitric acid partly removes this, but a portion is con- 
verted into a white substance which is doubtless a basic nitrate. 
Ammonia blackens cinnabar containing this basic nitrate, but a second 
treatment with nitric acid restores the red colour and renders the 
cinnabar pure. A sample thus purified was blackened by exposure to 
light, and after the change it yielded no mercury to nitric acid. Hence 
the author concludes that the blackening is a molecular change, and is 
not due to a decomposition of the cinnabar. 

Zinc and copper partially reduce moist cinnabar, with production of 
metallic mercury, or of a black substance from which nitric acid extracts 
mercury, cinnabar remaining. Zine in presence of hydrochloric acid 
reduces cinnabar more readily, hydrosulphuric acid being evolved, 
and other sulphides may be reduced ina similar way. Copper sulphide, 
when treated with zinc and an acid, yields a black powder which is 
probably cuprous sulphide, this latter sulphide being very difficult to 
decompose by zinc and an acid. 

7 = 
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New Sulphur-salts. By R. Scuneiper (Pogg. Ann., cli, 437—450). 


Potassium-nickel Sulphide.—1 part of nickel sulphate is fused for 8 or 
10 minutes at a red heat with 9 parts of pure potassium carbonate 
and 9 parts of sulphur, and the fused mass is treated with cold 
water deprived of air, whereby the excess of potassium sulphide and 
nickel sulphide is removed, and the new compound remains in the form 
of brilliant crystalline plates, which are further washed with water and 
lastly with absolute alcohol. This salt is readily decomposed by 
contact with air and water; the analyses agree with the formula 
a lyis,, which is analogous with the double palladium-potassium 


K.S 
sulphide already described, Pd.8 } Pd&,. 

Potassium-cobalt Sulphide.—By fusing cobalt or cobaltous chloride 
with potassium carbonate and sulphur, a substance is formed which 
the author believes to be the cobalt double salt corresponding with the 
above-described nickel-compound, but he has not been able to obtain it 
in the pure state. If 1 part of cobaltous chloride be fused with 6 parts 
of soda and 6 parts of sulphur for ten minutes at a full red heat, 
and the fused mass be treated with water, light iron-grey crystals of 
cobalt sesquisulphide, Co,S;, remain. 

Sodium-manganese Sulphide—By fusing manganous oxide with soda 
and sulphur, the author has prepared the two salts, Na,S.2MnS and 
Na.S.3MnS. In attempting to prepare the corresponding potassium 
salts, he found that considerable quantities of minute green needles 


were produced, consisting of manganous sulphide, MnS. 
M. M. P. M. 


On the Constitution of the Lead-chamber Crystals. By 
A. MicHartts and O. Scnumann (Deut. Chem. Ges. Ber., vil, 
1075—1078). 


In order to test the validity of the formula SO, { pd generally given 


to the lead-chamber crystals, the authors have prepared the compound 
by the action of sulphurous acid on concentrated nitric acid, and sub- 
mitted it to the action of phosphorus pentachloride. The decompo- 
sition proceeds according to the equation: 


S052? + PCls = 80.55; + NOCI + POCh, 

Towards the end of the distillation a small quantity of a crystalline 
body, boiling at about 360°, passes over, presenting the characters of 
the anhydride, 8.0;(NO.)2. Some metaphosphoric acid remained in 
the retort. The anhydride thus produced is the result of the action 
of heat on the sulphate, experiments described by the authors leading 
to the conclusion that this decomposition takes place in accordance 
with the equation 


480.1 OH S.0;(NO2). + N2Os. 


W. A. T. 


OH 
50:{ On + 


EE 
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Sodio-ferrous Sulphate. By E. Birvz 
(Zeitschr. Anal. Chem., 1874, 124—128). 
THE author draws attention to the salt, reso,” | 4HL0, which is, if 
properly prepared, very stable and of much use in standardised per- 
manganate solutions, &c., instead of iron wire. This salt is best pre- 
pared by dissolving pure crystallised ferrous sulphate in its own weight 
of warm water which contains 2 per cent. of dilute sulphuric acid ; an 
equivalent amount of sodium sulphate is added, and the liquid evapo- 
rated by gently boiling it until a considerable quantity of crystals is 
formed. The liquid is now allowed to cool, with gentle stirring, the 
salt collected on a filter, pressed between paper, dried in a warm air 
chamber, and finally brought into the water-bath, where it quickly 
becomes thoroughly dry. 
M. M. P. M. 


Ultramarine. By E. Bucuner 
(Deut. Chem. Ges. Ber., vii, 989—993). 


In order to ascertain whether the presence of silica was absolutely 
necessary to the formation of artificial ultramarine, two mixtures were 
made, as follows :— 


I. Al,Na,O; + 6S + 380, 
II. Al,Na,O, + 6S + 3C + 2Si0,, 


and submitted to the ordinary process for preparing ultramarine. The 
second mixture gave a deep blue; the first, however, also gave a pale 
blue, which was accounted for by the presence of 10 per cent. of 
silica, subsequently found in the aluminate. Silica appears, therefore, 
to be necessary. 

Contrary to the statements of Unger, the author finds nitrogen 
absent from, and sodium invariably present in ultramarine. The excess 
of sodium is removed by washing, as sulphide, not as sulphate. 

When a mixture of clay and soda is heated in a stream of hydrogen 
sulphide, or carbon disulphide vapour, a green mass is obtained, w hich 
by heating in a current of air, or with sulphur or ammonium chloride, 
is converted into blue. A similar result is obtained by heating natrolite, 
first in carbon disulphide, then in sulphur dioxide. 

The author regards Scheffer’s red and yellow ultramarine as the 
products of partial decomposition, since he finds that they are obtained 
when ultramarine is heated in oxygen before the action has been carried 
far enough to yield a white residue. Finally, he shows that R. Hoff- 
mann’s ultramarine crystals are only quartz. They are found both in 
the clay employed and in the residue of the decomposition of ultra- 
marine by acids. 


M. J. S. 
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Mineralogical Chemistry. 


Tungsten Minerals from Meymac (Corréze). (Fourth Note.) 
By Av. Carnot (Compt. rend., lxxix, 637—640). 


Wolfram.—Occurs in lamellated masses with an easy and brilliant 
cleavage ; no well-defined crystals have yet been noticed. Not mag- 
netic. Density, 6°54. Average composition :— 


Wo;. FeO. MnO. CaO. MgO. Ta*0'. H°0. 
74°25 15°85 6°51 0°80 0-04 1:10 0°70 = 99°25. 


Some specimens contained about 5 per cent. of tantalic acid. 

Scheelite—Tungstate of lime, found in masses having a crystalline 
texture. Lustre vitreous to adamantine. Fracture lamellated, often 
iridescent. The relative proportions of tungstic acid and lime lead to 
the formula CaO0.WO*. The mineral sometimes contains a little tantalic 
acid. 

Hydrated Tungstic Acid.—Results from the decomposition of the 
Scheelite. Lustre resinous. Friable between the fingers.. Colour, 
yellow to brown. Ammonia partially dissolves out the tungstic acid. 
Analysis of three samples gave :— 

I and II. Friable. Yellow, or brownish-yellow. Powder, yellow. 
Sp. gr., 3°80. 

Ilf. Hard. Fracture lamellated. Powder yellowish. Sp. gr., 
454, 


is i, III. 

Tumgetic acid ..ncocce sees 71°85 74°25 75°12 
err 1:00 1:05 0°70 
BN 65 oc tedsiseundensies 2°50 4°65 7°00 
GR in cccccesceanees 6°00 6°10 6°25 
»»  manganese........ - OFF 0°65 0°32 
WNP ve ccesscaessss -coe 1893 11°75 6°85 
Gangue......ccccesecscece 4°50 1°85 2°50 
99°53 100°30 98°74 


Deducting the calcium tungstate and ferric hydrate, which may be 
regarded as merely admixed, there remain, for the proportion of 
tungstic acid and water, numbers which may be represented by one of 
the formule, 2WO3.5H.O, or WO;.2H,0. ‘To decide between these two 
formule, new analyses will be required; but the preceding numbers, 
viewed in connection with the decided differences between the physical 
characters of this mineral and those of anhydrous tungstic acid (tungs- 
tite), are sufficient to show that the former is really a distinct species. 
The author designates it as Meymacite. 


GC. Ff. 


| 
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Warwickite. 


By J. Lawrence Smiru 


(Compt. rend., lxxix, 696—698). 


Tue following are the results of a new analysis of the mineral made by 


the author :-— 
Oxygen- Composition Percentage 
Found. Oxygen. ratios. assigned. talculated. 
Boric acid .. 27°80 19-06 9 3B,0; 30°57 
Titanic acid.. 23°82 10°37 5 2TiO, 23°58 
Magnesia.... 36°80 14°46 6 §MgO 35°36 
Oxide of iron. 7°02 2°10 1 FeO 10°49 
Silica ...... 1:00 I ss — 
Alumina .... gor} a. 100-00 


He suggests the formula 5Mg0.3B,.0; + (MgO,FeO)2TiO,, and 
remarks that warwickite is the only known boro-titanite in nature. 


R. R. 


Native Cuprous Sulpharsenate. By R. W. Emerson Macivor 
(Chemical News, xxx, 103). 


A speciMEN of Swiss dufrenoysite, crystallised in small monometric 
crystals of a dark grey colour, of sp. gr. 5°52, yielded on analysis (small 
percentages of lead, and iron sulphides being neglected )— 


Ai. Ag. As. 8. 
46°05 243 1879 3246 = 99°73 


If the 2°43 per cent. of Ag be replaced by Cu, the composition agrees 
with that required for cuprous sulpharsenate, Cu;(AsS,), tending to 
prove that this mineral is dimorphous, as enargite has also the formula 
Cu;(As8,). 

E. W. P. 


Investigation of a New Fossil Resin. By K. Hetpina 
(Ann. Chem., elxxii, 297—303). 


Tus mineral was found in a quarry at Engenau, near Heilbrunn, in a 
tertiary formation of the age of the gypsum of Montmartre. 

This formation usually contains no organic remains except marine 
algae ; but as both the fragments of resin, and the iron pyrites which 
accompanies them, have externally a smooth polished surface ; they are 
probably of organic origin. _ The resin is of a dark brown colour, with 
resinous lustre and conchoidal fracture, and is faintly transparent at 
the edges. It is easily reduced to a yellowish-grey powder. It remains 
solid up to 300°, but melts when heated on platinum foil, and burns 
with production of a large quantity of carbon, while the burning pro- 
ducts give out a pleasant aromatic smell. It is mixed with iron 
pyrites in so fine a state of division, that it becomes visible only on 
levigation. The percentage composition is— 
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i Ez. Til. 
aia tdbede 74°15 74°68 75°01 
ase risGwes 9°53 9°60 9°51 
Diwitence sows 191 1-11 1:37 
errr re 1441 14°61 14-11 
The resin is partly soluble in ether and in hotalcohol, and can thus be 
| divided into three parts. The part soluble in ether, but not in alcohol, 
amounts to about 19 per cent.; that soluble in ether and hot alcohol to 
about 9 per cent.; and that insoluble in both to about 72 per cent. 
The soluble parts are also taken up by carbon bisulphide, benzene, and 


chloroform. The insoluble part, after removal of the pyrites, gave on 


analysis— 
 § Il. 
EOP re 88°21 88°46 
_ REN Tore 11°22 11°25 
99°43 99°71 


This would indicate a hydrocarbon answering to the formula CyHe, 
which might be derived from a terpene, CyH«, by the removal of two 
atoms of hydrogen. 

The part soluble in ether, but not in alcohol, melted at 192°, and 
gave on analysis— 


z :. III. 
Cs sitsiadwens 82°84 83°59 83°70 
| PPerer rr 11°53 11°28 11:17 
| ee 5°63 5°13 5°20 


These numbers point to the formula CyH,.0., which would be de- 
rived from the hydrocarbon above mentioned by replacing two atoms 
of hydrogen with two of hydroxyl. 

The part soluble in hot alcohol and ether softens at 70°, and on 
further warming becomes viscous and darker coloured. Analysis 


gave—— 
:. II. 
© cbtssesssieses .. 81°35 81°55 
ED 664 seuSew sedees 10°48 10°62 
D vcteseense ia: ae 7°83 


These numbers agree with a formula CyHO;: and this compound 
may be derived from the previous one by replacing two atoms of 
hydrogen with one of oxygen. The three constituents of the resin 
show a similar deportment towards reagents. The part soluble 
in ether and hot alcohol, is alone attacked by melted potash; the 
other two float on the potash as soft brown masses, and are decom- 
posed, with escape of vapours of an aromatic odour. Concentrated 
sulphuric acid dissolves the three bodies, on warming, to brown liquids. 
A mixture of chromate of ‘potash and sulphuric acid has no marked 
action upon any of them ; concentrated nitric acid has little action in 
the cold: but when warmed with it on the water-bath, the three are 
converted into clear red liquids, from which a part of the compounds 


48 
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formed is precipitated on cooling, and almost the whole on addition of 
water. These compounds are amorphous, yellow masses, containing 
nitrogen—probably nitro compounds. This resin agrees in composition 
and properties with no other yet described. The one which comes 
nearest to it is from Settling Stones in Northumberland, and con- 
sists, according to Johnson, of 85°29 C, 11:03 H, 3°68 O, and 3°25 
ash. He assigned to it the formula CHO, and supposed that it 
contained a hydrocarbon, CyH,. The author is of opinion that it con- 
sisted of a mixture of different compounds. 
Se = .&. 


Petrified Wood of Lough Neagh. By Prof. Hopags 


(Chemical News, xxx, 102). 


As the analyses of the petrified wood he had made did not satisfy 
Bischof that the wood had been petrified by the water of the lake, but 
rather led to the inference that it resembled the silicified wood of the 
brown coal formations, the author has made further analyses of the 
lake-water, and finds that an imperial gallon of it contains 12°95 grains 
of solid constituents, consisting of 10°826 grains of mineral and saline 
matters, of which 0°36 grains were silicic acid. The ash left after 
ignition of the wood was affected by the magnet, as stated in the 
Philosophical Transactions. The ash contained, amongst other sub- 
stances, 89°11 per cent. silicic acid, and only ‘04 per cent. of iron 
oxide. The author therefore considers that the lapidifying material of 
the petrified wood is silicic acid, and not oxide of iron. 
E. W. P. 


The Recent Eruption of Nisyros. By M. Gorcuix 
(Ann. Chim. Phys. [5], ii, 333—354). 
Partty noticed already (see Jowrnal, 1873, p. 1212, and 1874, 
pp. 347, 562), but the complete paper contains a considerable amount 
of new matter, and gives a connected view of the whole. 
The “residue” obtained in the analysis of the gases from the fuma- 
roles, b and ¢ (p. 1212 of last volume), had the composition— 


Nitrogen. Marsh gas. Hydrogen ? 
93°2 59 0-9? = 1000 


The hot saline water discharged from the fissure which opened on 
June 8th, 18738, collected in a small lake, where as it evaporated it de- 
posited crusts of nearly pure sodium chloride. The water was slightly 
acid. It contained the following substances in 1 litre :— 


EES ETE ee 113:00 
PIO BOE vn rccs cdescsresceees 1-06 
Hydrogen sulphide ........---eee0: 0°01 
Te i ie 6 ih ce ah tiiee 0:07 
Te i i it ele be maha hee traces 
ES hei ahi eon ed nn denne es 44°40 


ei a i a id ten a hee 16°60 
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ID Sing iid Sas Mowe dea eeeude 2°73 
IED: (SvveRiawnstewiddessiact 1:72 
Ferric oxide, with a little alumina .... 412 


It is evidently sea-water highly concentrated and mixed with pro- 
ducts of the volcanic action. 

During the period of greatest activity, the composition of the gases 
from the fumaroles was somewhal altered, the sulphuretted hydrogen 
being diminished, the total quantity of combustible gases in the residue 
being increased, and the hydrogen exceeding the marsh-gas in the pro- 
portion of 3°3: 1. 

The immediate cause of the present eruption appears to have been 
the penetration of the sea-water into an ancient fissure, which extends 
from Nisyros to the neighbouring island of Hyali, its submarine course 
being indicated by an evolution of carbonic acid and sulphuretted 
hydrogen. The fumaroles, which are all situated on the line of this 
fracture, usually afford sufficient vent for the vapour generated, but 
for some time previous to 1871 a considerable diminution in their 
activity had been observed, probably in consequence of accidental 
obstructions. The vapour thus acquiring a sufficient tension (which, 
from the height of the column of water ejected, the author calculates 
as at least 16 atmospheres) opened at first two small exits, producing 
at the same time the phenomena of an incipient eruption. Succeeding 
upon this, the sea-water penetrating with greater facility, attained a 
greater depth, and after some months produced a second eruption of 
still greater violence, when part of the water was ejected in the liquid 
form, still holding its salts in solution, its organic matter, decomposed 
by the high temperature, appearing as marsh-gas and hydrogen. The 
author considers that the study of this eruption will throw light upon 
the causes of volcanic action in general. 


M. J. 8. 


Organic Chemistry. 


Investigation of the first Products obtained in the Manufac- 
ture of Benzene. By K. Hetsine (Ann. Chem., clxxii, 281— 
297). 

ERLENMEYER detected propione while searching for the hydrocarbon, 

C,H,, among the volatile liquids which pass over at low temperatures 

during the distillation of light coal-tar oils, in the preparation of 

benzene. The author endeavoured to obtain a large quantity of pro- 
pione from the same source, but failing in this, he divided the liquid 
by fractional distillation into a number of parts, and examined each 
closely. The liquid contained still 51 per cent. of benzene, and 

16:28 per cent. of carbon bisulphide. The part boiling between 18° 

and 40° was treated with bromine, and again distilled, and by this 

means a liquid and a solid product were obtained. The liquid consisted 
of amylene bromide, C;H,Br2, mixed with bromine substitution-pro- 
ducts ; the solid contained crotonylene tetrabromide, C,H,Bri. 

VOL. XXVIII. E 
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The part boiling between 50° and 70° was also treated with bromine, 
and gave hexylene bromide, C;H,,.Br,, mixed with a small quantity of 
bromine substitution-products. 


G. T..A. 


Action of Nitric Acid on Paraffin. By A. G. Poucnuet 
(Compt. rend., Ixxix, 320—324). 


By the action of fuming nitric acid upon paraffin, the author has 
obtained very complex products, including soluble fatty and other acids, 
and a substance which, according to his statement, contains a new 
acid, to which he gives the name paraffinic acid. He has not observed 
the cerotic acid which was observed by Gill and Meusel under similar 
circumstances. Paraffinic acid is described as a slightly yellowish 
solid, rather lighter than water, and combustible. It is soluble in 
alcohol, giving a solution which is acid to test paper, and from which 
it crystallises in pearly scales. It melts between 45° and 47°. The 
acid is monobasic, and its formula deduced from the analysis of the 
barium, lead, and silver salts, as well as of the acid itself, is C.yH4Ov. 
If this formala is correct, that of paraffin must be C4H5. 
. & 


Note on Tertiary Nitrobutane. By J. TscHERNIAK 
(Deut. Chem. Ges. Ber., vii, 962). 


Tuis body, prepared by treating the corresponding iodide with silver 
nitrite, during which operation much isobutylene, oxides of nitrogen, 
water, and nitrite of ethyl were also produced, gave by reduction with 
iron and acetic acid, much isobutylene, ammonia, and a small quantity 
of butylamine. When treated by the usual methods it yielded neither 
bromine derivatives ror a nitro-acid. 


M. J. S. 


Constitution of ordinary Bromo-Propylene. By E. Rrxout 
(Compt. rend., Ixxix, 317—320). 


Tue author finds that ordinary bromo-propylene is a mixture of two 
isomerides ; one, which he distinguishes as a-bromo-propylene, boils at 
48° ; the other, 8-bromo-propylene, boils at 59°°5—60°, under a pressure 
of 740 mm. The latter has the formula, CH;—CH=CHBr. These 
two bodies cannot be separated by fractional distillation, but the second 
may be completely isolated by taking advantage of the fact that it 
unites with hydrobromic acid much less rapidly than the first. The 
new bromo-propylene combines slowly at 100° with hydrobromic acid, 
furnishing a mixture of two propylene bromides, which distil between 
132° and 143°. It also combines with bromine, yielding a liquid 
bromide, CH;—CHBr—CHBr., of specific gravity 2,356 at 18°, and 
boiling at 200°—201° (corr.). The isomeric a-bromo-propylene gives 
with bromine a bromide, CH;—CBr.—CHBr, which boils at 190°. 
W. A. Tf. 
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Note on the Etherification of Glycol. By A. Lorin 
(Compt. rend., Ixxix, 387—389), 
OxaLic acid reacts with glycol nearly in the same manner as with 
glycerin, but some of the formins produced distil over unchanged 
when the mixture is heated. The author also finds that potassium 
formate may be substituted, and with some advantage, for the acetate 
in the preparation of glycol. 
W. A. F, 


Action of Allyl Bromide on Silver Nitrite. By R. Scuirr 
(Deut. Chem. Ges. Ber., vii, 1141—1145). 


BRACKEBUSCH states that by the action of allyl bromide on silver nitrite, 
allyl nitrite and nitropropene are formed. On repeating this reaction, 
the author could only obtain, besides gaseous products and water, an 
oily liquid, still containing much undecomposed allyl bromide, and 
only so small a quantity of nitrogenous products, that by using 377 
grams of the bromide, no definite compound could be isolated. . 

C. 8. 


Diallyl Compounds. By L. Henry (J. pr. Chem. [2], ix, 
476, 480). 


Diallyldichlorhydrin, C>H,(OH):Cl,.—The author has formerly shown 
that allyl compounds unite with hypochlorous acid to form deri- 
vatives of glycerin. Some recent experiments have shown that diallyl 
unites with hypochlorous acid, to form dially]-dichlorhydrin. 


The mercury used in the preparation of the hypochlorous acid must 
be removed with hydrogen sulphide, taking care not to pass excess of 
the gas, as it acts on diallyl. The chlorhydrin is extracted with ether, 
and the solution left to evaporate over sulphuric acid. It forms a 
thick fluid, with a pleasant odour, resembling that of glyceric chlor- 
hydrin, and has a bitter acrid taste. At 7° its specific gravity is 1:4; 
it is sparingly soluble in water, but dissolves with ease in alcohol and 
ether. It cannot be distilled, for on heating it, hydrochloric acid is 
evolved, and a carbonaceous residue remains. 

This body may be regarded as two molecules of glyceric chlorhydrin 
connected together. The author hopes to be able to form diallyl 


erythrite Cs;H,(OH), from this substance. The two hydroxyl groups 
and the two atoms of chlorine must, as far as analogy shows, be con- 
nected with four separate carbon-atoms; he therefore supposes that 
the two allyl groups are united by a double affinity. 
The author offers a few remarks on another alcoholic compound of 
It is obtained by the action of nascent 
E 2 


allyl—acryl pinacone, CeH O02. 
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hydrogen on acrolein, two molecules of acrolein uniting with one mole- 
cule of hydrogen. Acrolein is an aldehyde, and as such must contain 
the group CHO. Its formula may be expressed by C.H;.CHO. Acryl- 
pinakone may be regarded as a secondary tetratomic unsaturated 
glycol, and its formula would accordingly be— 


C,H;—CH.OH 
| 
C,H;—CH.OH. 


If the constitution CH,—CH.CHO be accorded to acrolein, acryl- 
pinakone would have the formula— 


CH,—CH.CH(OH)—CH(OH)—CH=CH). 


Henninger’s croton glycol, derived from erythrite by the action of 
formic acid, has the formula, C,H,(OH),.. If the formula ascribed to 
acryl-pinakone is correct, it may be possible to transpose it into an 
octatomic hydrocarbon, C,;H,, different from propargyl. The products 
of addition of the halogens [C,H,(OH).X,] must be identical with the 
derivatives of a normal hexatomic alcohol C,Hs(OH)., probably 
mannite. It may be possible thus to prepare mannite synthetically. 
This the author proposes to attempt. 

W. R. 


Researches on Mannite. By Leo Vianon 
(Ann. Chim. Phys. [5], ii, 4833—473). 


THIs paper opens with an account of the discovery, sources, properties, 
and composition of mannite. The work is then divided into three 
chapters, the first portions of each being devoted to a history of the 
questions brought under consideration. 

I. The Action of Mannite on Polarised Light——Alone, mannite exerts 
no perceptible action on polarised light, but on saturating the solution 
with boric acid, and examining its action on a polarised ray in a Soleil's 
apparatus, with a column of liquid 200 millimeters long, a constant 
deviation of + 1:20° occurred. On neutralising the acid with pure 
sodium carbonate, the deviation increased to + 5:04°. On dissolving 
borax in an aqueous solution of mannite, the liquid becomes strongly 
dextrogyrate ; other borates show the rotatory power of mannite, 
though in different degrees. A given weight of boric acid in the state 
of alkaline salt increases the rotatory power much more than the same 
weight of acid in the free state. A mannito-boric acid solution’ (satu- 
rated) gave with yellow light a deviation of «= + 1'38°; the same, 
neutralised with sodium carbonate, a = + 5°83°; neutralised with 
potassium carbonate, a = + 6°63°; or with ammonium carbonate, ¢ = 
+ 6°73°. Borates insoluble in water, but dissolved in hydrochloric 
acid, gave the same deviations as boric acid ; difficultly soluble borates, 
such as that of lime, with excess of boric acid, gave intermediate devia- 
tions. The amounts of the deviations thus caused for all these bodies 
are immediate and permanent. 

Arsenates dissolved in solutions of mannite likewise develop rotatory 
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power, and other bodies will probably be found to act in a similar 
manner. 

Arsenic acid in a solution of mannite causes a deviation which in- 
creases with time; thus, toa solution of mannite in which the propor- 
tion by weight of water to mannite was as 6°3589, exactly 10 per cent. 
by weight of arsenic acid was added. For the yellow ray, with a 
thickness of 200 millimeters the deviation was after one hour a = + 
0°3924° ; after 24 hours, @ = + 1°1090°. 

he solution was then gradually neutralised by the addition of 
sodium carbonate in portions of 0°5 gram atatime. After the first 
addition,a = + 0°1674°; after the second, a = — 11°2059°; after the 
third, a = — 11°7642°. 

In 40 grams of the mannite solution, made as before, two grams of 
neuiral sodium arsenate were dissolved. This examined for a thickness 
of 200 millimeters gave a, = + 0°3574, and after some time only 
such trifling variation that with tri-sodic arsenate the mannite appears 
to effect a deviation which is immediate and permanent. 

Monopotassic arsenate increases, with time, and according to the 
quantity of the salt present, the extent of the deviation in the mannite 
solution. Thus in four solutions, of the original strength (weight of 
mannite to water 6°3589), increasing weights of monopotassic arsenate 
were added, and examined after five days. The results were— 


1. 8B, = 0086 ........ a2m— $39 
S. B, mOOW .cccceus a=— 846° 
BS. B, me CORD 2 ncccces a= — 11°59° 
4 Bom OOTE ..ccesee a= — 16°30° 


8 represents the weight of the salt in one part of the solution. 

A fifth solution, in which B = 0°083, became in three days quite 
solid, but without diminishing in transparency. This substance may 
readily be produced by saturating boiling water with mannite and 
monopotassic arsenate; on cooling it solidifies, and is as transparent 
as glass, rather friable, and it is strongly levogyrate. It dissolves slowly 
in water, yielding an acid solution. Hence it is inferred that mannite 
dissolved with arsenic acid or monopotassic arsenate suffers a commence- 
ment of etherification. 

Determination of the Molecular Rotatory Power of Mannite-——The 
method employed, which was the same as that devised by Biot in the 
case of tartaric acid, was based on a comparison of the deviations pro- 
duced by a series of mannito-boric solutions, in which the proportion 
of water to mannite remained constant, while the proportion of boric 
acid was continually increased. The result gave for the rotatory 
power of mannite in aqueous solution, with the particular proportion of 
water used in the experiments— 

(a) = + 0°8255°. 

II. Mannitan.—This compound was prepared from mannite by treat- 
ing it with half its weight of concentrated sulphuric acid at 125° 
(below this temperature the action is very slow; above it the mass 
blackens, and only a small quantity of impure mannitan is obtained), 
the mixture being stirred from time to time. The mass browned 
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slightly, and became liquid. After two hours it was neutralised with 
barium carbonate without allowing the temperature to fall. The mass 
was then exhausted with absolute alcohol, filtered, evaporated, and 
dried at 120°. By this process mannitan is obtained as a very viscous 
slightly brown mass, very soluble in water and in absolute alcohol, 
having a sweet taste and an odour somewhat like that of caramel. 20 
grams of mannite yielded 12 to 15 grams of mannitan. 

The formation of maunitan in this process is due to the direct dehy- 
dration of the mannite by the sulphuric acid, and not to the formation 
of sulphomannitic acid and its subsequent resolution into sulphuric acid 
and mannitan: for when barium sulpiomannitate, prepared by neutrali- 
sing with barium carbonate the product of the action of sulphuric acid 
on mannitan, is heated to 125°, it quickly becomes acid, and if, after 
two or three hours, it be saturated at the same temperature with barium 
carbonate, the products obtained are barium sulphate and mannitan, 
but if the sulphomannitate be previously mixed with excess of burium 
carbonate, so that the mixture may always remain neutral, the sul- 
phuric acid being neutralised as fast as it is set free, nothing is obtained 
but barium sulphate and mannite, without a trace of mannitan. It is 
clear, then, that the formation of mannitan in the former case is due to 
the dehydration of mannite by the sulphuric acid set free by the decom- 
position of the sulphomannitate. 

The molecular rotatory power of mannitan was found to be— 


(a), = +36°5°. 


Nitromannitan was obtained by dissolving 1 part of mannitan in a 
mixture of 10 parts of sulphuric acid and 44 parts nitric acid of sp. 
gr. 1°50. 

The materials having been left in contact for a quarter of an hour, 
and kept cool, the mixture is thrown into a large quantity of water. 
A white precipitate then falls, which is washed with water and 
digested with ether, which dissolves the nitro-mannitan. This ethereal 
solution is evaporated, and concentrated in a vacuum. 

Nitromannitan when gradually heated evolves nitrous vapours, 
swells up, and burns rapidly, leaving a carbonaceous residue. It ex- 
plodes when struck with a hammer. It is soluble in alcohol and 
ether. Its rotatory power determined in an ethereo-alcoholic solu- 
tion is— 

(a), = + 53°26°. 


No analysis of this compound could be effected on account of its 
physical condition and its proneness to detonation, but from analogy 
the formula C;H,(NO,.);0; is suggested. Heated with caustic soda 
solution, nitromannitan yields a blackish gummy mass, not explosive 
by percussion, and not containing either mannite or mannitan. With 
ammonium sulphide it yields mannitan. 

III. Action of Water on Mannite in Sealed Tubes at different Tempera- 
tures.—1. By heating mannite with half its weight of water in a sealed 
tube for four hours to 280°, a yellow translucent liquid is obtained, 
containing brown flocks in suspension; no gas is evolved on opening 
the tube. 
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If the tube be heated to 295°, mannitan is obtained. 

2. The aqueous solution obtained by heating to 280°, evaporated on 
a water-bath, and dried at 120°, yields a thick syrup containing crys- 
tals of mannite; and on exhausting this syrup with absolute alcohol, 
evaporating the solution, and drying the residue at 120°, a yellowish 
viscid mass remains, which is levogyrate. If this viscid mass be 
exposed to air, either moist or dry, or dry hydrogen or oxygen; it 
deposits crystals which are also levogyrate, and therefore do not con- 
sist of mannitan. The crystals are insoluble in absolute alcohol, and 
appear to have pre-existed in the mass, and to have been carried into 
solution in absolute alcohol by reason of the great excess of the viscous 
mass, which was also soluble. In about a month the viscous mass 
ceases to deposit crystals; and if from time to time they are removed, 
the mass then taken up with absolute alcohol, the solution evaporated, 
the residue boiled for an instant with water, the liquid filtered through 
animal charcoal and evaporated to dryness, the residue washed with 
ether, again taken up with absoiute alcohol, the alcoholic solution 
filtered and evaporated, and the residue finally dried at 120° till it no 
longer loses weight, a yellowish substance of the consistence of turpen- 
tine is obtained, having the composition of mannitic ether, the mean of 
several analyses giving C= 41:70; H=7°6; while the formula of 
mannitic ether, CyH»On, requires C 41°6 — H 7°5. 

Mannitic ether is levogyrate, its molecular rotatory power being 
(a), = — 5°59°. It does not reduce Barreswill’s liquid nor ferment in 
contact with yeast. By boiling with dilute sulphuric acid or baryta- 
water it does not yield either mannite or mannitan. 

That this substance is really mannitic ether is shown by the facts 
that when dissolved in concentrated sulphuric acid it yields a sulpho- 
conjugated acid identical with the one yielded by mannitan ; that when 
treated with a mixture of nitric and sulphuric acids it yields a nitro- 
derivative analogous to nitro-mannitan; and that when heated with a 
little water to 295° in sealed tubes, it is converted into mannitan. 

3. The Crystalline Substance deposited by the Crude Mannitic Ether 
Mannitone.—This substance is obtained pure by washing with cold 
absolute aicohol, dissolving in water, filtering through animal charcoal, 
and then evaporating. It is chemically isomeric with mannitan. The 
two isomerides do not give two distinct series of derivatives. Mannitone 
treated with a mixture of nitric and sulphuric acids yields the same 
nitro-derivative as mannitan and mannitic ether. 

Mannitone is levogyrate («), = — 25°. It has a sweet taste, and 
does not reduce a cupro-potassic solution. Heated with water to 295° 
in sealed tubes for three hours, it is completely converted into 


mannitan. 
©. B-P: 


Contributions to our Knowledge of the Starch-group. 
By W. Nacett (Ann. Chem., clxxiii, 218—227). 


Srarcu is a mixture of several modifications; when it is treated with 
not too concentrated acids, that portion which is coloured blue by 
iodine and preponderates in the softer parts of starch, is dissolved, and 
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a portion is left to which iodine imparts a yellow colour. This modi- 
fication is only slowly changed by acids or boiling water; it still 
possesses the structure of the granules, and its hardest part seems to 
be identical with, or nearly related to, cellulose. The “ blue” and 
“yellow” modification—meaning thereby the modifications which are 
respectively termed blue and yellow by iodine—change gradually into 
each other, forming others which are coloured by iodine violet, red, or 
orange. Potato-starch contains little of the latter, but much of the 
“blue,” and still more of the “yellow,” and in wheat-starch less 
yellow occurs and hardly any blue, but much of the violet and reddish- 
violet. When starch is boiled with water the quantity of the “ blue” 
modification increases. 

On boiling “ yellow” starch with water for a long time the greater 
part dissolves and the solution gives with iodine a violet colour. On 
evaporation, or on allowing the liquid to freeze, amylodextrin separates 
out in discs, having a diameter of 0°035 mm. and consisting of small 
needles, which may be obtained singly by carefully precipitating the 
solution with alcohol. Under the polariscope the discs show crosses 
like starch, but in a different position, being turned about 45°. Amylo- 
dextrin when freshly precipitated by alcohol is soluble in cold water, 
but it soon loses this property and then dissolves in water only at 
60°—65°. On cooling no amylodextrin separates out at once, but 
only slowly on standing, quickly, however, when the liquid is frozen. 
The composition of the substance dried at 100°, and after deducting 
0:1 per cent. of ash containing phosphoric acid, potassium, sodium, and 
calcium, is CssHeOx + H,O. Its solution turns the plane of polarisa- 
tion to the right; the rotatory power being about the mean of that of 
starch and dextrin. Alcohol does not precipitate it as readily as starch, 
while tannin, basic lead acetate, and baryta-water do not precipitate 
it. The solid substance is coloured yellowish by iodine, but the solu- 
tion turns first violet and then red, because amylodextrin also exists in 
two modifications, which can be separated by partially precipitating its 
solution with sodium acetate. The dextrin obtained from amylodextrin 
also exists in two modifications, one being coloured red and the other 
yellow or brown by iodine. It is also readily converted into sugar, 
even by potash-solution, and therefore it reduces Fehling’s solution. 


C. S. 


On a mode of Decomposition of Chloral-hydrate. 
By M. Tanrert (Compt. rend., Ixxix, 662). 


Ir a mixture of solutions of chloral-hydrate and potassium perman- 
ganate be made alkaline, say with caustic potash, gas is evolved, the 
liquid becomes discoloured, and sesquioxide of manganese is precipi- 
tated. If several grams of chloral-hydrate be acted upon, and the 
temperature not raised above 40°, the reaction will last for some 
hours; then on filtering the liquid, the filtrate will be found to contain 
chloride, carbonate, and formate of potassium. The gas evolved is 
carbon monoxide. The reaction occurs equally with very dilute solu- 
tions, and even if borax be substituted for potash. This decomposition 


= 
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leads to a theory to account for the action of chloral-hydrate upon the 
animal system. It is snggested that when this substance is taken into 
the circulation, it is submitted to oxidizing agencies; the alkalinity of 
the serum determines its decomposition; the carbon monoxide dis- 
places the oxygen from the arterial blood, and produces an effect 
similar to that resulting from poisoning by carbon monoxide. The 
lowering of the temperature of the body and the prolonged action of 
the chloral-hydrate, owing to slow decomposition, tend to make this 
theory more tenable than the assumption of its conversion into chloro- 
form. 


Co. Bw 


New Method of Preparing Ethylnitrolic Acid. By 
V. Meyer and J. Locuer (Deut. Chem. Ges. Ber., vii, 1137—1141). 


Tuts acid is formed by allowing a mixture of an alcoholic solution of 
dibromonitroethane and an aqueous solution of hydroxylamine to stand 
for 12 hours— 
NO, NO, 
ff ff 
CH;—C + H,N—OH = CH;—C + 2HBr. 


\ \ 
\ Br, N—OH 


Hydroxylamine gives no crystalline product with monobromonitro- 
ethane, and does not act all on nitroethane. 


C. S. 


Ethylic Ethyl-sulphonate. 
By A. Kursatow (Ann. Chem. Pharm., clxxiii, 7—8). 


Tuts substance, originally obtained by Carius, can be readily ob- 
tained by heating silver sulphite with ethyl iodide in the presence of 
ether. 

2. Ee 


On Sulphocyanocarbonic Acid and its Derivatives. 
By L. Henry (J. pr. Chem. [2], ix, 464—468). 

; , OC.H; ‘a40: ; 
Sulphocyano-carbonic ether, co} ONS ° Was obtained by the action 
of chlorocarbonic ether on potassium or ammonium sulphocyanate dis- 
solved in aleohol. Potassium or ammonium chloride separates and is 
separated by filtration off. Most of the alcohol is then distilled off, 
and on addition of water a heavy oil sinks to the bottom, and after a 
short time crystallises. The ether, when re-crystallised from alcohol or 
ether, forms long prismatic transparent crystals, tasteless, and nearly 
without smell in the cold. It is insoluble in water, but dissolves easily 
in alcohol, ether, and carbon sulphide. It melts at 41°. When dis- 
tilled it begins to boil at 90°, with decomposition into carbonic anhy- 
dride, ethyl sulphide, and cyanogen sulphide. The ethyl sulphide 
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distils over first. The sulphocyanocarbonic ether comes over between 
160°—210°. 

Sulphocyanocarbonates.—The alcoholic solution of the ether gives 
@ precipitate with alcoholic potash. The potassium salt is very slightly 
soluble in alcohol, even when hot, but dissolves easily in water. Other 
salts are, with exception of those of the alkaline metals, insoluble in 
water. The copper salt is blue and the lead and silver salts white; the 
latter turns black with formation of silver sulphide. 

Sulphocyanocarbonic Acid.—If hydrochloric acid be added to the 
potash salt an oil separates out which rapidly crystallises. After cool- 
ing the liquid is interlaced with white needles. The acid is easily 
soluble in alcohol, ether, and moderately soluble in warm water. It 
may be sublimed with water-vapour. It melts at about 43°, has a 
sharp taste, and a slight odour resembling that of its ether. 

In a foot-note the author adds that he has failed to form malonic 
acid by the action of chlorocarbonic ether on acetic ether; neither did 
S0,0H 


the compound { COOH result from its action on potassium sulphite. 


W. R. 


Structure of the Derivatives of Benzene. By E. Wropievski 
(Deut. Chem. Ges. Ber., 1060—1061). 


WHEN in a para-compound, a third atom of hydrogen is replaced, 
al, 3,4, or what is the same, a 1, 2, 4 compound is formed. But 
meta- and ortho-compounds yield also products of this structure. Thus 
Beilstein and Kuhlberg have found that common monochlorobenzoic 
acid yields a dichlorobenzoic acid which is identical with that formed 
by oxidising chlorinated parachlorotoluene, and that orthonitrotoluene 
and paranitrotoluene yield the same dinitrotoluene. Further Fittig 
has shown that pseudocumene may be obtained from isoxylene and 
from paraxylene. 

The derivatives of benzene behave in the same way. On brominating 
the three dibromobenzenes, one and the same tribromobenzene is 
formed, which melts at 44°, and has also been obtained from dibromo- 
phenol and dibromaniline. 


C. S. 


Electrolysis of Potassium Phenylacetate. By T. Stawik 
(Deut. Chem. Ges. Ber., vii, 1051—1057). 


Wuen potassium phenylacetate is decomposed by the galvanic current, 
it is resolved, like other salts, into the base and acid ; but by the action 
of the oxygen and ozone, the latter is oxidised to benzaldehyde and 
benzoic acid, which, however, have only an ephemeral existence, being 
quickly burnt to water and carbon dioxide. A solution of the free 
acid is but slowly decomposed, the same products being formed, which 
are also produced in an alkaline solution, together with two neutral 
solids, one melting at 90°—93°, and the other at 115°. 

By the action of potassium permanganate on an alkaline solution, 
benzoic acid is formed, while by passing ozone into it, the odour of 
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benzaldehyne is given off, and benzyl phenylacetate, Cs;H;.CH2.CO..C Hy. 
C.H;, is obtained as a light-yellow liquid, having a faint aromatic smell, 
the sp. gr. 1:101, and boiling at 317°—319°. 

C. 8. 


Cymenes. By F. Firrica (Ann. Chem., clxxii, 303). 


THIOCYMENE was prepared by heating together four parts of thymol and 
one of phosphorus pentasulphide in fine powder in a flask with inverted 
condenser; much sulphuretted hydrogen was evolved, and thiocymene 
(b. p. 230°) was simultaneously formed; the hydrocarbon isolated 
from this by fractional distillation treatment with soda-ley, and 
repeated distillation over sodium boiled at 175° (mercury-column 
wholly in the vapour), and dissolved in strong sulphuric acid, without 
evolving sulphurous acid ; this serves as a good test of purity. 

Ptychotis cymene was prepared by fractional distillation of the 
expressed oil of Ptychotis Ajowdn, the portion boiling at 170°—210° 
being heated with sodium, and treated with diluted sulphuric and 
potassium dichromate, or with dilute permanganate of potassium, 
until it would bear the test of sulphuric acid. The purified product 
boiled at 175°—176° (mercury-column wholly in the vapour). 

Camphor cymene was prepared by acting on camphor with phosphoric 
anhydride, in quantity sufficient to forin (theoretically) cymene and 
metaphosphoric acid ; the yield is thus 6(0—80 per cent., whereas Pott’s 
method with pentasulphide of phosphorus gives only 25 to 50 per cent. ; 
after purification as before, this specimen boiled at 175° (mercury- 
column wholly in the vapour). Beilstein and Kupffer found the same 
number. 

These three hydrocarbons were oxidised by dropping into gently 
boiling red nitric acid (sp. gr. 1°5) ; in each case nitrotoluic acid melting 
at 189° was produced: hence all these are methyl-propyl-benzenes. 
By acting on them with bromine, in presence of iodine, a bromocymene 
was produced, boiling at 228°—229° in each case, and by oxidising this 
with dilute nitric acid, bromonitrotolwic acid melting at 204°—205° 
was formed. Strong colourless nitric acid converts these cymenes 
into nitrocymenes of two kinds, one fluid and incapable of distillation 
unaltered (save in vacuo); the other crystalline, and melting after due 
purification at 125°; by oxidation the fluid varieties yielded a nitroto- 
luic acid, different from the above-mentioned body, melting at 189°; the 
barium salt of this acid was readily soluble in water, and crystallised 
therefrom in starlike needles ; the acid itself was soluble in 450 parts of 
water, and was readily soluble in alcohol of 90 per cent., and sub- 
limed without melting; the solid nitrocymene yielded on oxidation a 
third modification of nitrotoluic acid, subliming without previous 
melting, and practically insoluble in hot and in cold water, and only 
slightly soluble in alcohol of 90 per cent.; it is not yet decided, 
however, whether this product is homogeneous, or a mixture of 
isomerides. 

The cymene-sulphonates of barium prepared from these three sub- 
stances contained (C,)H,;.SO;).Ba,3H,0 in each case; the author’s 
former result with only 2H,O was incorrect, the estimation having 
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been made in the ordinary way in watch-glasses in the air-bath, 
whereas the present determinations were made by sucking air dried 
by sulphuric acid over the substances in a Liebig’s tube in a paraffin 
bath, at 140°—150°. 

Normal propyl-metbyl-benzene was prepared by acting with sodium 
on recrystallised bromotoluene melting ut 29°, together with pure 
normal propyl bromide dissolved in ether free from water and alcohol. 
It boiled at 175°—176°; gave paratoluic acid melting at 177°, and 
terephthalic acid, on oxidation by nitric and chromic acids respectively ; 
with nitric acid it also yielded a fluid and a solid nitrocymene, iden- 
tical with the modifications obtained from the above hydrocarbons, 
the solid melting at 125°, and the liquid body giving by oxidation 
a nitrotoluic acid identical with that obtained from the liquid nitrocy- 
menes above described. 

The author hence concludes firstly, that Ptychotis thymol and camphor 
cymene are identical, and secondly that the hydrocarbon thus obtained 
is normal propyl-methyl-benzene, and not isopropyl-methyl-benzene ; the 
different results obtained by other experimenters being explicable by 
this imperfect purity of the materials worked with; thus Kekulé’s 
normal propyl-methyl-benzene was impure on account of the method 
of preparation of pure bromotoluene (m.p. 29°) not having been 
discovered at the time of his experiments ; and the results of Landolph 
and others were erroneous, on account of the presence of hydrocarbons 
richer in hydrogen in the cymenes used. 

The. thymo-cymene mercaptan obtained from thymol, together with 
eymene, by the action of phosphorus pentasulphide, was converted 
into mercury-compound, and decomposed by sulphuretted hydrogen ; 
it then boiled at 230°—231°, and did not solidify at —20°. The mercury 
salt melts at a temperature near 78°, is very sparingly soluble in 
alcohol, and crystallises therefrom slowly in greenish rhombohedrons. 
As the camphor thiocymene gives a mercury compound, crystallising 
from alcohol.quickly in stellar groups of needles, and melting at 109°, 
the author regards the two as isomeric. In like manner the silver-salt 
of the thymo-compound is amorphous, whilst that of the camphor 
body becomes a mass of silky plates on standing; moreover, by oxida- 
tion, a toluene sulphonic acid is formed, different in each case; the 
acid from thymol is anhydrous, and sparingly soluble in water; that 
from camphor contains water, and readily soluble in water ; the for- 
mer gives an anhydrous magnesium salt, the latter one containing 
water of crystallisation. The isomerism of these two derivatives of 
normal propyl methyl benzene may be represented by the formule— 
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Camphor thio-cymene Thymo-thiocy mene 
(cymophenol or thio- (thymo-cymene 
cymene of Flesch). mercaptan). 
CH; CH; 
| | 
C C 
ao S 
HC C—SH HC CH 
= | 
HC C HC C—SH 
\ 4 \G 
C C 
| | 
C.F. C,H, 


Note by Abstractor—The abstractor’s experiments on 16 different 
varieties of cymene obtained from various terpenes and substances 
allied thereto, have led him to the conclusion that there is but one 
cymene obtainable from all these sources, and that this cymene is 
identical with camphor cymene. The abstractor, however, has uni- 
formly found a slightly higher boiling point (when duly corrected) 
than that obtained by Fittica, 176°5° being the mean result obtained 
with specimens purified by numerous treatments with sulphuric acid, 
and distillation over sodium. 


C. R. A. W- 


Tetraterebenthene, a Solid Polymeride of Essence of Turpen- 
tine. By J. Ripan (Compt. rend., Ixxix, 389—393). 


THE new compound is produced by the action of antimonious chloride, 
SbCl,, on terebenthene. It is an amorphous, brittle solid, of slightly 
yellow colour, almost insoluble in alcohol, soluble in ether, carbonic 
sulphide benzene, petroleum, and essence of turpentine, which on evapo- 
ration leaves it as a colourless varnish. 

Tetraterebenthene rotates the plane of polorisation to the right, 
[a], = + 20°, whilst the hydrocarbon from which it is produced has 
a left-handed rotation. Its density is ‘977 at0°. It melts below 100°, 
but passes into a viscous condition, which renders it impossible to de- 
termine the point precisely. Heated to 350°, it is not volatilised, but 
above that temperature it undergoes a transformation into hydro- 
carbons of the same composition, but of less condensation. The pro- 
ducts of this metamorphosis are volatile, and are soluble in alcohol. 
Tetraterebenthene furnishes amorphous compounds, with hydrochloric 
and hydrobromic acids; from their composition its formula is inferred 
to be CyHe. 

The author points out that the depolymerisation of tetraterebenthene, 
under the influence of a high temperature, suggests the explanation of 
the fact that certain natural resins, copal and amber tor example, 
become soluble in the usual solvents only after exposure to 350° or 
400°, 


Ww. & F. 
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The Physical Properties of Isoterebenthene. By J. Risan 
(Compt. rend., lxxix, 314—317). 

Bottine point, 175°. Two specimens prepared from levogyrate (—39°3) 
terebenthene from French turpentine, gave a left-handed rotation of 
9°17° and 9°72° respectively. 

Density at 0° = °8586; at any higher temperature up to 100° it is 
given by the formula— 

D, = *8586 — -0007692¢ — 00000023758. 


Index of refraction for line D at temperatare 25° = 1:4709. 
n—l1 


For corresponding characters of terebene and terebenthene, see this 
Journal, p. 580, last volume. 


Specific refractive energy, 


ws &/E: 


Constitution of Phenyl-bromethyl. By E. Banprowsk1 
(Deut. Chem. Ges. Ber., vii, 1016). 


Wuew phenyl-bromethyl is treated with zinc-dust and toluene, a 
hydrocarbon is produced, which boils at 278°—280°, and contains 
C,;His. When this is oxidised by chromic acid mixture, parabenzoyl- 
benzoic acid is obtained, together with another substance which was not 
obtained in sufficient quantity for examination. The above-mentioned 
hydrocarbon has probably the constitution, CsH;—C,H,—C,;H,;—CH,, 
and its formation confirms Radzizewski’s formula for phenyl-bromethy]. 
=. = 


Action of Heat on Phenylxylene. By P. Barner 
(Compt. rend., Ixxix, 660—662). 


BesipeEs the hydrocarbons C,,H,,, derived from the double molecule of 
toluene, there exists a whole series of isomeric hydrocarbons, resulting 
from the association of 1 molecule of benzene with 1 molecule of 


xylene, thus :— 


C.Hio + C,H, = H, = Cu. 


Each of the isomeric xylenes should furnish its own hydrocarbon, 
C,,Hy. In order to get a general idea of the possible reaction, the 
action of heat on the hydrocarbon yielded by coal-tar xylene and ben- 
zene, was investigated. 

The new hydrocarbon was prepared by the action of powdered zinc 
on a mixture of benzene and tolyl-chloride in the proportions of 1 to 3. 
On warming the mixture, a lively reaction occurred, accompanied by 
a copious evolution of hydrochloric acid. The product, after repeated 
fractional distillation, gave a liquid boiling at 270°—280°, which, when 
kept boiling on sodium till it ceased to attack the latter, then again 
fractionated, yielded a liquid boiling at 283°—286° (corrected), of 
density 1°01 at 0°, having a slight, alliaceous odour, and exhibiting a 
blue fluorescence. By analysis it yielded the following numbers :— 
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C,H, 
| eT 92°1 92°3 
Meas inediccat: we 8:0 77 


Heated in a tube to a dull red heat for three minutes, phenylxylene, 
solidifies without deposition of carbon to a yellowish-white mass of 
anthracene mixed with phenanthrene, the secondary products being a 
mixture of xylene and benzene, volatile at 140°, and giving terephtalic 
acid by oxidation. A slight pressure occurs in the tube, the gases 
being hydrogen and a trace of hydrocarbon vapour. The following 
equation exhibits the reaction :— 


20H = CyHio + CeHe + CsHyo + He. 
C. H. P. 


Triphenylbenzene. By C. Encuer and H. E. Bertuoup 
(Deut. Chem. Ges. Ber., vii, 1123—1125). 


Tuis hydrocarbon, which is formed, but in small quantity only. 
by the action of phosphorus pentoxide and other dehydrating agents on 
acetophenone, is conveniently prepared by saturating this ketone with 
dry hydrochloric acid. On standing, yellow needles separate out, more 
of which are obtained by treating the liquid portion repeatedly in the 
same way. By recrystallising the crude product from ether, pure 
triphenylbenzene is obtained in well defined crystals of the rhombic 
system. It melts at 169°—170°, boils above the boiling point of sulphur, 
is but sparingly soluble in dilute alcohol, readily in absolute alcohol, 
ether, and carbon sulphide, and very freely in benzene. 

Monobromotriphenylbenzene, C.,H,;Br, is formed by leaving a solution 
of the hydrocarbon and bromine in carbon sulphide to stand. It crystal- 
lises from alcohol in small, colourless needles, melting at 104°. Concen- 
trated nitric acid converts the hydrocarbon into a mixture of nitro- 
compounds. The formation of triphenylbenzene is perfectly analogous 
to that of mesitylene from acetone :— 


3(CH,.CO.C,H;) = C.H,(C.H;),; + 3H,0. 


Mesitylene. 
By A. LApENBURG (Deut. Chem. Ges. Ber., vii, 1183—1137). 


WHEN amidonitromesitylene (nitromesidine), which is formed by the 
action of ammonium sulphide on dinitromesitylene, is treated with 
acetyl chloride, nitro-acetylmesidine is obtained, crystallising from 
alcohol in silky needles which melt at 188°. By acting on it with 
a mixture of nitric and sulphuric acids, the dinitro-compound, 
C,(CH;)3(NH.C.H;0)(NO,)2, is formed, crystallising from hot alcohol 
in glistening white needles, melting at 275°. On heating this com- 
pound with fuming hydrochloric acid to 160°, it is converted into the 
same dinitromesidine that Fittig obtained by the reduction of trinitro- 
mesitylene. It is violently acted upon by a solution of nitrogen 
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trioxide in absolute alcohol, the same dinitromesitylene being formed 
that is obtained directly from the hydrocarbon. Mononitromesitylene 
was obtained as a bye-product in the formation of the dinitro-compound, 
and by means of the diazo-reaction from nitro-mesidine. The two pro- 
ducts are identical; they crystallise exceedingly well, melt at 42°, and boil 
at 255°. By the action of tin and hydrochloric acid, amido-mesitylene 
was obtained as a liquid boiling at 226°—227°, and not solidifying at 
— 15°. Acetyl chloride converts it into the acetyl-compound, crystal- 
lising from alcohol in glistening thin prisms, melting at 213°—214°, 
and subliming in needles. The same body is obtained by heating the 
base with glacial acetic acid. Fuming nitric acid converts it into the 
same nitro-compound that was obtained from nitromesidine and acety] 
chloride. These facts show that the three hydrogen-atoms of mesity- 
lene have the same value, and therefore confirm Baeyer’s hypothesis of 
the formation of mesitylene from acetone. 


C. S. 


Orthocresol and other Ortho-Compounds. By A. Krexu ti 
(Deut. Chem. Ges. Ber., vii, 1006—1007). 


Tue cresol which the author and Fleischer obtained by treating carva- 
crol with phosphoric anhydride has now been proved to be identical 
with orthocresol, but previous descriptions of this substance are erro- 
neous, as it melts at 31°—31°5°, and boils at 185°—186°. Ortho- 
cresotic acid melts at 163°—-164°. 

As statements regarding the ortho-iodo-toluene obtained from tolui- 
dine do not agree, this subject was investigated with the following 
results. This iodotoluene boils at 205°—205°5° (211° with stem in 
vapour), and when oxidised, it yields an orthoiodobenzoic acid, which 
melts at 156°—157°, and yields salicylic acid on fusion with potash. 
Orthoiodotoluene can be made to yield orthotoluic acid, melting at 
102°5°. 

tT. &. 


Nitrophenol and Dioxybenzene. By H. SatKxowskt. 
(Deut. Chem. Ges. Ber., vii, 1008—1013). 


Tue methyl-ether of nitrophenol melting at 114° was reduced by 
tin and hydrochloric acid, the paranisidine thus obtained being then 
converted into paradiazanisol by nitrous acid. When the sulphate of 
this compound is heated with water, hydroquinone is produced, thus 
confirming Petersen’s view that hydroquinone is a para compound. 
The paranisidine mentioned above forms colourless rhombic tables 
which have a peculiar smell, resembling that of honey. Paranisidine 
acquires a dark colour on exposure to light, boils at 245°—246°, 
solidifies at 51°—52°,; and is but slightly volatile with water-vapour. 
The sulphate and nitrate of para-diazanisol form colourless crystals 
which become brown on keeping, and these salts are acted on very 
slowly by water unless a temperature of 140° is employed, the hydro- 
quinone which is formed under these circumstances being always 
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accompanied by a brown viscid substance, which is probably a methyl- 
ether of hydroquinone. 

In order to prove the relation between paranisidine and anisic 
acid, experiments were made, the result of which is as follows. Para- 
nisidine unites with carbon disulphide, and when an alcoholic solution 
of the product is treated with iodine, anisol-sulphurea [C,Hi(OCHs) 
NH,CS] is precipitated. This substance forms silky leaflets which 
are slightly soluble in alcohol, and melt at 185°. The addition of 
water to the alcoholic mother-liquor which has yielded anisol- 
sulphurea causes the separation of a dark coloured oil containing 
iodine. When this was distilled with water-vapour, a small proportion 
of a light-coloured slightly volatile oil was obtained, which boiled at 
about 270°, and appeared to contain C;H,(OCH;)NCS. When the 
original dark oil is heated with copper-powder, the odour of the iso- 
nitril becomes apparent, but soon gives place to that of bitter almond 
oil. Although the nitril was obtained only in an impure state by 
rectification, its treatment with alcoholic potash led to the production 
of a brownish product, which in one case was found to yield crystals of 
anisic acid. 

Attempts were made to convert the bromanisol, which is obtained 
by the action of alkalis on bromanisic acid, into a methyl-benzoic acid, 
but the results were not satisfactory. The bromanisic acid obtained 
by brominating anisic acid under water melts at 213°—214°, and yields 
only a small proportion of bromanisol. 


T. B. 


Derivatives of Secondary Phenyl-ethyl Alcohol (Acetophe- 
nonic Alcohol) and other Ketonic Alcohols. By C. Enaumr 
and H. BetuGe (Deut. Chem. Ges. Ber., vii, 1125—1129). 


Wuen hydrobromic acid gas is pussed into cold secondary phenyl- 
ethyl alcohol, C,H;.CH(OH)CH;, obtained from acetophenone, a bro- 
mide is formed which is identical with that produced by the direct 
action of bromine on ethyl-benzene. Radziszewsky found that when 
liquid bromine is added to the hydrocarbon at 140°—150°, a large 
quantity of styrolene dibromide is always formed. This can be almost 
entirely avoided by following Berthelot’s method, and passing bromine 
vapour into the boiling hydrocarbon. The secondary chloride is ob- 
tained by passing hydrochloric acid into the alcohol, as a liquid 
boiling with some decomposition at about 194°. By acting with 
sodium on one of these compounds, a mixture of products is formed 
containing diphenyl-dimethylethane, C,H2(CH3)2(C.H;)2. It crystallises 
from ether in needles melting at 123°5°. 

When the secondary phenyl-butyl alcohol C;H;.CH(OH).C;H;,, is 
treated with hydrochloric acid, the chloride is obtained as a liquid, 
which is decomposed by heating; and Linnemann’s benzhydrol 
(C,H;)2CH.OH yields a chloride which sometimes solidifies at 140°, and 
sometimes remains liquid. On heating it, hydrochloric acid is given 
off, and tetraphenyl-ethene is formed. 

C. S. 
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Derivatives of Phloretin. 
By H. Scuirr (Ann. Chem., 356—360). 


Pure phloretin is readily obtained by heating a solution of 20 grams 
of phlorizin in 140 grams of water nearly to the boiling point, adding 
an almost boiling mixture of 10 grams of sulphuric acid and 40 grams 
of water, and keeping the liquid at this temperature. After a few 
minutes, a white magma of phloretin separates out, which has only to 
be washed with water on the filter-pump. To resolve it into phloro- 
glucin and phloretic acid, 20 grams are boiled with 150 grams of potash 
solution of sp. gr. 1:20 for three hours. The solution is then exactly 
neutralised ; then a very slight excess of acid sodium carbonate is 
added, and the phloroglucin extracted by shaking four times with 
ether. After acidifying with sulphuric acid, the phloretic acid is 
isolated in the same way. The phloroglucin thus obtained is quite 
pure, but the phloretic acid always contains’ a little phloroglucin. 
When phloroglucin is heated with phosphorus oxychloride for some 
hours, it is converted into phloroglucide, CizHiO;, which, after distilling 
off the excess of oxychloride, and washing the residue with water, 
alcohol, and ether, is obtained in fine greasy scales. On heating phlo- 
retic acid with the oxychloride to 60°, no compound resembling a 
tannin is formed, but triphloretide, Cx;H2.0;, which is insoluble in water 
and hot alcohol, and crystallises from glacial acetic acid in small, thin, 
white plates. 

Quinic acid gives with phosphorus oxychloride an amorphous anhy- 
dride, and meconic acid yields carbon dioxide and a derivative of 
comenic acid. By the same reagent, paraoxybenzoic acid is converted 
into an isomeride of tetrasalicylide, but citric acid yields a compound 
having the properties of a tannic acid. This body is not directly 
derived from citric acid, but is perhaps a product of condensation of 


acetone, 
C. S. 


Synthesis of Anthraquinone Derivatives from Benzene De- 
rivatives. By A. Banyer and H. Care (Deut. Chem. Ges. 
Ber., vii, 968—976). 


Tue action of phthalic acid (1 mol.) on the phenols is to form either 
(with 2 mols.) a phthalein, or (with 1 mol.) an anthraquinone deriva- 
tive. The reactions occur at an elevated temperature, with or without 
the aid of dehydrating substances. Ifa moderate use be made of these 
agents, phthaleins are produced, whilst if they are more largely resorted 
to, anthraquinones result. The phenols are to be divided, however, 
according to their behaviour, into two classes: thus resorcin and pyro- 
gallol yield.phthaleins even without the aid of sulphuric acid, but it 
has not hitherto been possible to prepare anthraquinone from them. 
Phenol, hydroquinone, and pyrocatechin, on the other hand, do not act 
upon phthalic acid, unless sulphuric acid is present, but these yield 
according to circumstances, either phthaleins or anthraquinones. 
Phenol and Phthalic Acid.—When phenol is gently warmed with 
phthalic anhydride and sulphuric acid the mixture assumes a brownish 
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yellow colour, from the formation of phenol-phthalein. On adding more 
sulphuric acid, phenolphthalein-sulphonic acid is produced, and if the 
heating be continued and the temperature raised, the colour changes 
finally to brownish-yellow. The addition of water at this stage causes 
the precipitation of yellow or brownish flocculi of oxyanthraquinone. 
The formation of the phthalein does not appear to be essential to the 
production of oxyanthraquinone, since if phenol be added to a suffi- 
ciently hot mixture of phthalic acid with sulphuric acid, the anthra- 
quinone is obtained without the coloration due to the phthalein being 
observed; and as phenolsulphonic acid, phenol-disulphonic acid, and 
oxysulphobenzide give a similar result, there is reason to suppose that 
the phenol-phthaiein is converted by heating into phthalic acid and a 
sulpho-acid of phenol, which substances at a higher temperature 
gradually react to form oxyanthraquinone : 


C,H,O; + 2C;H,0 = CHO, + OH: ; 
Cop HO, a 4S50,H, — C.3H,0; a 2C,H,8,0, oa 30H, ; 
C.H,O; + C.H,8,0; + OH, = CyHsO; + 280,H;. 


Salicylic acid, anisol, and even anisic acid behave like phenol; with 
salicylic acid, particularly when small quantities are employed, the 
reaction takes place with greater regularity than with phenol. 

The oxyanthraquinone from phenol is a mixture of two isomerides— 
oxyanthraquinone, identical with that obtained by Greebe and Lieber- 
mann, and a new body, erythroxyanthraquinone. They may be separated 
by taking advantage of the fact that when the former is boiled with 
water and barium carbonate, it forms a soluble barium derivative, 
whereas the latter is without action on the carbonate. 

Erythroxyanthraquinone crystallises from alcohol in groups of pome- 
granate-yellow needles, which are more soluble in hot than in cold 
aleohol. It melts at 173°—180°, but sublimes already at 150°, con- 
densing in long reddish-yellow needles of the colour of alizarin; when 
sublimed it crystallises in very fine needles. 

Oxyanthraquinone crystallises from alcohol in single sulphur-yellow 
needles or plates, which are scarcely more soluble in hot than in cold 
alcohol. It melts at 268°—271°, and sublimes more difficultly in yellow 
plates. 

Erythroxyanthraquinone is almost insoluble in dilute ammonia, and 
only slightly soluble in concentrated ammonia, oxyanthraquinone 
being easily soluble in ammonia. The former yields, with baryta or lime- 
water, a dark red, almost insoluble lake, which is decomposed by car- 
bonic acid; tke latter is easily soluble in baryta and lime-water, form- 
ing a reddish-yellow solution. The absorption-spectrum of a solution 
of erythroxyanthraquinone in concentrated sulphuric acid exhibits a 
narrow band in the green which does not appear in that of the isomeric 
body. Both yield ordinary alizarin when fused with potassium hydrate ; 
the erythroxyanthraquinone is however less readily acted upon. 

Pyrocatechin and Phthalic Acid. — When pyrocatechin is gently 
heated with phthalic anhydride and sulphuric acid, the corresponding 
phthalein is apparently produced ; but if the temperature be raised to 
140°, the colour changes from rose-red to brown, and after a time water 
precipitates a brownish-black mass. The residue from the alcoholic 


° F2 


} 
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extract of this mass yields alizarin on sublimation. wajacol behaves 
similarly. Protocatechwic acid also yields traces of alizarin, but is in 
great part decomposed in other ways. 

Hydroquinone and Phthalic Acid.—The formation of quinizarin takes 
place not only with these materials (this Jowrnal [2], xi, 1234), but, 
according to the authors, with all substances which, when heated with 
sulphuric acid, yield either hydroquinone or its sulpho-derivatives. 
Thus it is formed from quinic acid, which is converted into «-hydro- 
quinone-disulphonic acid on heating with sulphuric acid; and from 
potassium thiochronate, which, on heating with sulphuric acid, fur- 
nishes 6-hydroquinonedisulphonic acid (Grebe). 

With regard to the constitution of the four anthraquinone derivatives, 
oxyanthraquinone, erythroxyanthraquinone, alizarin, and quinizarin, 
which can thus be formed from phthalic acid and phenols, since all of 
them correspond with the same anthracene, it necessarily follows that 
the “entry of the phthalic acid into the benzene group” takes place 
in the same manner in every case, and the difference in constitution 
can therefore be due only to a difference in the relative position of the 
hydroxyl groups. It may be regarded as certain that in the dioxy- 
derivatives, the hydroxyls are in the same relative position as in 
the phenols from which they are derived, so that the two hydroxyls in 
alizarin are in the same relative position as in pyrocatechin, and those 
in quinizarin in the same relative position as in hydroquinone. More- 
over, the two hydroxyls must be in the same benzene group. ‘T'wo 
questions remain, however, to be settled concerning the constitution of 
anthraquinone, namely, the nature of the group C,0, which unites the 
two benzene groups, and the position of the two carbon atoms of this 
group in the one benzene group, their position in the other being suffi- 
ciently determined by the formation of phthalic acid from alizarin and 
the synthesis of alizarin from phthalic acid. The former question need 
not here enter into consideration ; with regard to the latter Behr and 
van Dorp (this Journal, [2], xii, 470) have shown that the pair of carbon 
atoms which unite the two groups cannot be joined in the para-position, 
and the formation of two isomeric oxyanthraquinones confirms this 
conclusion. Whether, however, the position of the C,0, group is 
1: 2 or 1: 3, must remain at present undecided, although the easy and 
perfect resolution of anthraquinone into benzoic acid on heating with 
potassium hydrate solution, is in favour of the assumption of the 1 : 2 
position. In the former case, the formule to be assigned to alizarin 
and quinizarin are : 


Alizarin. Quinizarin. 
OH OH 
C C 
om TaN 
C CH 
| CH. C.0:|) | 
C C CH 
\oF \oF 
H OH 
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In the latter, 


OH H 
——C—C ae ) 
C.H, . C,0, HO Ncou C,H, . C.0, oncZ Sou. 
a \o—o 
—__—_0—C —H 
H 
H. E. A. 


Synthesis of Purpurin. By F. pe LatanveE 
(Compt. rend., lxxix, 669). 


A.izarin, perfectly free from purpurin, was submitted to the action of 
oxidising agents, whereby purpurin was obtained. 

1 part of dry pulverised alizarin was mixed with 8 or 10 of sul- 
phuric acid, and 1 part of arsenic acid, or manganese peroxide added, 
the whole heated to 150°—160°, till one drop of the mixture thrown 
into dilute caustic soda, gave the red coloration of purpurin. The 
whole was then poured into a large bulk of water, the precipitate 
exhausted with cold water, dissolved in a saturated solution of alum, 
and then treated with an acid. The solution thus obtained deposits 
abundant flocculi of purpurin. The yield is pretty large, the chief 
cause of loss being the production (especially with arsenic acid) of a 
colouring matter, soluble in water to a yellowish-brown, and in 
alkalis to a red solution. 

The opinion which the author held that purpurin was not, as generally 
supposed, trioxyanthraquinone, and that the atom of oxygen, by which 
it differs from alizarin, not belonging to a hydroxyl group, might be 
added by direct oxidation, is thus substantiated. 

O. TB 


Derivatives of Benzyl-toluene and Tolyl-phenyl Ketone. 
By H. Puascupa and ZincKE (Deut. Chem. Ges. Ber., vii, 982— 
986). 

ZINCKE’s benzyl-toluene is believed to contain two modifications, a- and 

G-., the former yielding a- tolyl-phenyl-ketone, melting at 54°, together 

with benzoyl-benzoic acid, melting at 194°; while the latter yields 6-ben- 

zoyl-benzoic acid, which melts at 85°—87° when hydrated, or at 127°— 
128° when anhydrous. Treatment of a-tolyl-phenyl ketone with 
fuming nitric acid led to the production of a substance containing 

Cy.Hi(NO.)O, and identical with the similarly constituted substance 

which Milne obtained from benzyl-toluene. The further nitration of 

this, or the direct nitration of «-tolyl-phenyl ketone with nitro-sul- 
phuric acid, led to the formation of a trinitrotolyl-phenyl ketone, 
which separates from alcohol or acetic acid in small, yellowish, pris- 
matic crystals, melting at 165°, and which do not undergo sublimation 
without change. When dinitro-benzyl-toluene is oxidised, a corre- 

sponding ketone is obtained, the nitration of which gives rise to a 

dinitro-tolyl-phenyl ketone, CyHy(NO2)20, melting at 126°—127°, and 
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forming thick yellowish needles, which cannot be sublimed without 
decomposition. A trinitrotolyl-phenyl ketone, identical with that 
described above, is obtained by the further nitration of the dinitro- 
ketone last described. 

These results indicate that mononitrotolyl-phenyl ketone contains 
its nitro-group in the C,H;, whereas the trinitrotolyl-phenyl ketone 
contains two nitro-groups in the C;H;, and one in the C,H, while it is 
at the same time probable that dinitro-tolyl-phenyl ketone contains 
one nitro group united with each benzene nucleus. This view is con- 
firmed by the fact that the slow oxidation of dinitro-tolyl-phenyl ketone 
gives rise to para-nitrobenzoic acid, and dinitrobenzoyi-benzoic acid. 
This latter acid separates from water in silky leaflets, or from alcohol 
in yellowish needles, melting at 211°—212°. The oxidation of the 
mononitro-ketone was less satisfactory, benzoic acid being produced, 
together with a mono-nitrobenzoic acid, melting at 140°, and yielding 
a barium salt containing four molecules of water; and this result pro- 
bably indicates that the nitro-ketone in question contains its NO, in 
the meta-position. 

When the potassium salt of the crystalline sulpho-acid which Milne 
obtained by treating benzyl-toluene with sulphuric acid, is fused with 
potash, a mixture of phenols is obtained, together with paroxybenzoic 
acid, and a small proportion of a higher acid, perhaps containing 
C,,.H,(OH).0;. Probably Milne’s crystalline sulpho-acid is derived 
from a- benzyl-toluene, the amorphous sulpho-acid being most likely 
a mixture. 

All endeavours to obtain derivatives which are certainly produced 
from 8-benzyl-toluene have failed, although during the nitration of 
benzyl-toluene a second dinitro-derivative, C\yH,.(NO,)., is produced in 
a small proportion. It melts at 100°, and forms radial tufts of needles. 
This substance is probably derived from 8-benzyl-toluene, as its oxida- 
tion yields resinous products, similar to those obtained by the oxida- 
tion of the 8-ketone. 

7 


Amido-Derivatives of Benzene. By H. Satkowsk1 
(Ann. Chem., elxxiii, 39—71). 


Tue research on chryanisic acid has shown that the ethers of nitrated 
phenols behave towards ammonia like true saline ethers, being readily 
converted into amido-compounds. This is the case even if they contain 
the carboxyl-group, or are oxy-acids: for when in such a compound, 
the hydrogen of the hydroxyl, as well as that of the carboxyl, is 
replaced by an alcohol-radical, that which is combined with the phenol- 
oxygen is much more readily eliminated than the other. Further 
proofs of this are found in the following reactions. 

While dinitranisic acid is readily obtained by nitrating the mono- 
nitro-compound, the corresponding dinitromethylsalicylic acid is not 
produced in that way. When mononitromethylsalicylic acid, pre- 
pared by boiling methylsalicylic acid with five times its weight of 
uitric acid, of specific gravity 1-4, for a few minutes, is heated longer 
with the acid, only a little dinitrosalicylic acid and picric acid are 
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formed, while on boiling the mononitro-acid with three parts of fuming 
nitric acid for half an hour, it is hardly changed, only a very small 
quantity of a more highly nitrated product being formed. To obtain 
the dinitro-compound, oil of winter-green is dissolved in a mixture of 
five parts of fuming nitric, and five parts of fuming sulphuric acids. 
The methyl-dinitrosalicylate, C,H,(NO,)2(0H)CO,.CH;, which by this 
method was first prepared by Cahours, crystallises from alcohol in 
slightly coloured plates melting at 127°—128°. On heating its silver- 
salt with ethyl iodide, the methyl-ethyl ether, C;H.(NO,).(OC.H;)CO3. 
CH;, is formed, which crystallises from a dilute alcoholic solution in 
thick and very brilliant monoclinic prisms, with terminal faces, con- 
sisting of two different augite-pairs, and melting at 80°. . 


a:b6:c = 03517: 1: 0°2535. 
Angleac = 71° 18. 


When this compound is heated with aqueous ammonia on a water- 
bath, it first melts, and then solidifies again, being chiefly converted 
into methyl dinitranthranilate, while the ammoniacal solution contains 
dinitranthranilic acid, which, on the addition of hydrochloric acid, is 
obtained as a deep yellow precipitate, crystallismg from alcohol in 
scales resembling chrysanisic acid, and melting at 256°. The forma- 
tion of this compound is explained by the following equation :— 


C.H.(NO.).(OC,H;)CO.,CH; + 2(NHy.OH) =C,H,(NO,).(NH,)CO.NH, 
+ CH,0 + C,H,.O + H,0. 


Ammonium dinitranthranilate, C>H.(NO,.).(NH,).CO.NH, + H,O, 
forms yellow or brownish long needles. The methyl-ether which, as 
already mentioned, forms the chief product, crystallises from hot 
alcohol in narrow, yellow plates, or feathery needles, melting at 165°. 
It is hardly attacked by boiling sodium carbonate, but on boiling it 
with soda-lye, ammonia is evolved, and the dark-red solution changes 
into orange. When now hydrochloric acid is added, a precipitate of 
dinitrosalicylic acid is obtained, crystallising from hot water in colour- 
less, slender needles, melting at 165° ; its aqueous solution gives with 
ferric chloride a red colour. 

When hydrochloric acid is passed into an alcoholic solution of dini- 
tranthranilic acid, the ethyl-ether, C;H,(NO.).(NH,)CO,C:,H; is formed, 
which is sparingly soluble in boiling alcohol, and crystallises in small, 
yellow plates, melting at 155°. 

Dimethyl dinitrosalicylate, C,H.(NO.).(OCH;)CO.CH;, which was 
obtained by the action of methyl iodide on the above silver-salt, is 
isomorphons with the corresponding ethyl-compound, and melts at 
69°. Ammonia decomposes it like the ethyl-ether. 

Ethyl dinitrosalicylate, CsH,(NO2).(O0H)CO,.C,Hs, which was pre- 
pared by the action of hydrochloric acid on an alcoholic solution of the 
acid, forms small colourless plates, melting at 98°—99°. The ammo- 
nium-salt, C;H.(NO,.).(ONH,).CO;.C.H;, erystallises in long, golden 
needles. By decomposing it with a silver-solution, the corresponding 
silver-salt cannot be obtained in a pure state. To prepare it, silver 
oxide and the ethyl-ether, both very finely divided, are heated with a 
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large quantity of water, first very gently, and then gradually nearly 
to the boiling point. On cooling, the salt crystallises in slender, orange 
needles, or yellow spherules, but only if the solution be not too dilute, 
or else the liquid solidifies into a gelatinous mass. When this salt is 
treated with methyl iodide, the compound, Cs,H.(NO.).(OCH;)CO.C.Hs, 
is formed, crystallising from alcohol in large, thin, six-sided plates, 
melting at 47°. The corresponding diethyl ether, C;H,(NO.).(OC.Hs) 
CO.C-;H;, separates, like the preceding compound, from a concentrated 
solution as an oil, and from a more dilute one in flat prismatic crystals. 
The results show that the group OCH; or OC;H;, which is linked to the 
benzene-nucleus, is much more easily attacked than if combined with 
CO, and further, if the latter be acted on, no amido-compound is formed, 
but an ammonium-salt. 

When mononitranisic acid is treated with ammonia, a complete 
reaction takes place only at 140°—160°. The nitroparamidobenzoic 
acid thus formed is identical with Griess’ nitramidodracrylic acid. On 
heating it with tin and hydrochloric acid, it is converted into 8-diamido- 
benzoic acid, yielding by dry distillation orthodiamidobenzene, melting 
at 99°. By treating nitroparamidobenzoic acid with a hot alcoholic 
solution of nitrous acid, a mixture of compounds was formed, containing 
monochlorobenzoic acid, the chlorine being derived from the calcium 
chloride, which was used for drying the nitrous fumes. But when 
nitroparamidobenzoic acid is introduced into a cold solution of nitrous 
acid in absolute alcohol, it is gradually changed into small, light-yellow 
plates of nitrodiazobenzoie acid, C;H3(NO,).N2CO,. On boiling this 
compound with alcohol, common or metanitrobenzoic acid is formed, 

If the meta-compounds belong really to the 1:3 series, it follows 
from the above facts that the diamidobenzene melting at 99° is an ortho- 
or 12 compound. Further it is easily seen that in this case the three 
diamidobenzoic acids of Griess possess the following constitution :— 


NH, 
‘ NH; (\ NH; NH, 
stain Ae V/ a 
CO:H CO.H CO.H 
Besides these three, three others can exist :— 
NH, 
f™ AN 
NH, NH, | | | 
yt NH,\/NH; 
CO.H CO.H CO.H 


Of these the first and second are known, the former being obtained 
from the common dinitrobenzoic acid, the other from the dinitrobenzoic 
acid produced by oxidising dinitrotoluene. Both yield the diamido- 
benzene melting at 63°, which must also be obtained from the last, 
yet unknown acid. 
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Aqueous ammonia acts but slowly on anisic acid, even at 250°—285°, 
some phenol being formed, and a small quantity of an acid, which 
appears to be paraoxybenzoic. Methyloxybenzoic acid yields under 
the same conditions some oxybenzoic acid, and methylsalicylic acid is 
principally converted into salicylic acid. 


C. S. 


Decomposition of some Diazo-compounds by Water. 
By E. Wrostevski (Deut. Chem. Ges. Ber., vii, 1061—1062). 


Tue author has formerly shown that, by decomposing the diazo-com- 
pounds of several substituted toluenes, no cresols are formed, but sub- 
stituted hydrocarbons. The same is the case with some other deri- 
vatives of benzene. Thus the dibromaniline which is obtained by 
brominating acetanilide, yields a dibromobenzene identical with that 
which Meyer and Stiiber obtained, while the dibromaniline from the 
solid dibromobenzene yields dibromophenol, and chlorinated para- 
toluidine is converted into metachlorotoluene. The relative position 
of the side-chains appears to be the cause of this difference in the 
reaction. 


C. §. 


Synthesis of Aromatic Acids. By V. v. Ricutnr 
(Deut. Chem. Ges. Ber., 1145—1147). 


WHEN nitrodibromobenzene is heated with potassium cyanide and 
alcohol to 120°—140°, and the product boiled with alcoholic potash, 
a new dibromobenzoic acid is obtained, crystallising from hot water in 
pearly, flat needles melting at 151°. 

(C.H;Br,.CO,),.Ba + 6H,O is readily soluble in water and forms 
warty crystals, consisting of microscopic needles; (C;H;Br.CO,).Ca 
+ 3H,0 forms indistinct crystals. 

C. §. 


Oxidation of Orthotoluic Acid to Phthalic Acid. 
By W. Weir (Deut. Chem. Ges. Ber., vii, 1057—1060). 
White in an acid solution, orthotoluic acid is completely burnt to 


carbon dioxide and water, it is oxidised to phthalic acid by adding 
potassium permanganate to an alkaline solution. 


C. 8. 


Dibenzylacetic Acid and a New Synthesis of Homotoluic 
Acid, By Lypia Sesemann (Inaugural-Dissertation. Ziirich 
1874). 


Wuen the yellow solid product, which is obtained by heating acetic 
ether with sodium gradually to 160°, is mixed with benzyl chloride 
and then heated to 200° in a flask which is connected with a reversed 
condenser, the ethyl ethers of benzylacetic (hydrocinnamic) acid and 
dibenzylacetic acid are formed, according to the following formule :— 
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described under the names homotoluic, hydrocinnamic, and phenyl- 
propionic acid. 

Kthyl dibenzylacetate forms a golden-yellow fragrant oil, which boils 
| above 300°. On saponifying it and decomposing the salt with hydro- 
chloric acid, the free acid was obtained, which crystallises from petro- 
| leum-naphtha in quadratic prisms melting at 85°; it is insoluble in 
water, but dissolves readily in alcohol and ether. The barium salt, 
[(CsH;.CH,)2,CH.CO, |.Ba, is a dense white precipitate, which is in- 
soluble in cold water, sparingly in boiling water, and crystallises from 
it in fine white needles. The calcium salt is a similar precipitate, con- 
taining one molecule of water, and the silver-salt forms a flocculent 
and perfectly insoluble precipitate. An aqueous solution of the am- 
Mt monium-salt, containing 10 per cent., gave the following characteristic 
i precipitates :— 


; CH,Na CH:.CH,.C.H, 

it CO.OC.H; CO.OC.H; 

1 CHNa, CH(CH,.C.H;)s 

i | + 2(CICH:.C;H;) = | + 2NaCl. 
CO.OC.H; CO.OC.H; 

4 Ethyl benzylacetate is a limpid liquid boiling at 245°—250° and 
, having a fruity smell. The acid contained in it is identical with that 


M In the cold. On heating. 

( Ferric chloride....... Pale-yellow Ochre-yellow. 

j Cobalt nitrate........ Reddish-violet | Dark-violet. 

i Manganese chloride .. White Brownish-yellow. 
Nickel sulphate ...... White Apple-green; on cool- 


ing fine needles sepa- 
rated out. 

i Copper nitrate........ Light-blue Dark-green. 

Wi 


: By the action of phosphorus pentachloride on the acid, no chloride, 
H but apparently a substitution-product, was obtained. When barium 
i dibenzylacetate is heated with soda-lime, some benzene is formed, and 
dibenzylmethane, CH,(CH2.C;H;)2, an oily liquid boiling above 300°. 
4 On adding it in small quantities to warm fuming nitric acid, dinitro- 
i dibenzylmethane, CH,(CH,C,;H,NO,)., is formed, separating from a 
‘, solution in petroleum-naphtha as a pasty mass, which by washing 
: with carbon sulphide is converted into an amorphous powder, melting 
if at 186°. 

The formation of the above two acids is quite analogous to Frank- 
land and Duppa’s synthesis of butyric and diethylacetic acid, &c. 
But while these chemists observed at the same time the formation of 


ess SE 


ape 


it carbacetone-carbonic ethers, benzyl chloride does not form similar com- 
Ad mi: . 

if pounds. This shows that the latter compound, which belongs at the 
4 same time to the aromatic and to the fatty group, does not behave 
if exactly as the haloid ethers of the ethy|-series. 

! Cc. 8 

Ay —— 

i 

: 


ORGANIC CHEMISTRY. 75 


a- and 8-Benzoyl-benzoic Acid. By H. PLascupa 
(Deut. Chem. Ges. Ber., vii, 986—988). 


THE most characteristic properties of the 6-benzoyl-benzoic acid origin- 
ally described by the author and Zincke are detailed, this being followed 
by a similar account of some derivatives of a-benzoyl-benzoic acid. 

B-Benzoyl-benzoic acid, C,yH,O; + H,O melts at 85°—87° when air- 
dried, or at 127°—128° when dried at 100°, and it cannot be sublimed 
without change. The zine salt, (C\4H,O;).Zn + 2H,0O, melts under 
hot water, or if dry it melts at 140°. The methyl-ether forms rhombic 
prisms melting at 52°, while the ethyl-ether melts at 58° and forms 
rhombohedrons, which gradually grow into long prisms. {-benzoy] 
benzoic acid yields amorphous products on nitration. 

Derivatives of a-benzoyl-benzoic acid. The potassium salt forms tufts 
of fine needles, which are less soluble than the corresponding (§-salt. 
The ammonium salt forms long thick needles, which are not very 
soluble in water. The solution easily loses ammonia and becomes 
acid. The copper salt was obtained as a green crystalline precipitate, 
soluble in hot water. The methyl-ether forms large shining leaflets 
which melt at 107°, and are less soluble than the «-ether. The ethyl- 
ether forms tabular monoclinic crystals, melting at 52°. Water sepa- 
rates it in shining scales from its alcoholic solution. 

The nitration of «-benzoyl-benzoic acid led to the formation of a dini- 
trobenzoyl-benzoic acid which is isomeric with that obtained by the oxida- 
tion of dinitro-benzyl-toluene. It separates from water in shining leaf- 
lets which melt at 240°, and are easily soluble in alcohol or acetic acid, 
but less soluble in water. The ammonium salt forms shining, easily 
soluble scales, while the copper salt separates from hot water in shin- 
ing bluish needles. The zine salt is amorphous, and the bariwm salt, 
[C\,H;O,(NO,).].Ba + H,O, forms nodular tufts of needles, which are 
very slightly soluble in water. The calcium salt crystallises in shining 
white leaflets containing two molecules of water, this being driven off 
at 120°. 

T. B. 


Catechuic and Catechutannic Acids. 
By J. Léwe (Zeitschr. Anal. Chem., 1874, 113—124). 


Tue author assigns the formula C,;H,,O; to pure catechuic acid; this 
acid he has also obtained by less prolonged drying in combination with 
one molecule of water, forming the substance C,;H,.Qs. 

If either of these acids be slowly heated until it melts (160°—165°) 
it undergoes partial decomposition, producing a substance which dis- 
solves in water with a yellow colour, and shows the characteristic 
reaction of catechutannic acid. 

By comparing this acid and its lead salt with the acid and its lead 
salt obtained directly from catechu, the author shows that this latter 
is really catechutannic acid, and he assigns to it the formula C,;H).0,. 


M. M. P. M. 
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Isomeric Sulphocinnamic Acids. 
By W. Rupyew (Ann. Chem., clxxii, 8—20). 


One part of cinnamic acid, purified by crystallisatiom from ligroin, 
was gradually added to 3°5 parts of fuming sulphuric acid (containing 
20 per cent. of SO;), the products being then diluted and treated with 
sufficient barium carbonate to remove the free sulphuric acid. The 
mixed sulpho-acids thus obtained were separated by a fractional 
crystallisation of their acid barium salts, the para-salt forming long 
needles and the meta-salt forming nodules. 

Para-sulphocinnamic acid, CsHy(SO;H)CH.COOH + 5H,0, forms 
colourless monoclinic prisms which effloresce over sulphuric acid, with 
loss of 4H,O, a temperature of 100° being required for the removal of 
the last molecule. The crystals undergo aqueous fusion at 100°, and 
are readily soluble in alcohol but less soluble in ether. Para-sulpho- 
cinnamic acid readily converts alcohol into the acid ether, which forms 
long needles, but in presence of water a neutral ether is formed. The 
neutral barium salt, C,H,BaSO; + H.O, forms crystalline crusts 
which are but slightly soluble in water. The acid barium salt, 
(C,H,;SO;).Ba + 3H,0, separates from water in long colourless 
needles. The neutral calciwm salt, CSH,SO;Ca + +H,O, forms small 
crystals, very slightly soluble in water. When its solution is treated 
with hydrochloric acid and alcohol, the acid salt separates in needles. 
The neutral potassium salt, C§H;K,50; + 12H,0, is not hygroscopic, 
and was obtained in nodules. When treated with hydrochloric acid 
it yields necdles of the acid salt. The acid copper salt, (C;H;SO;).Cu 
+ 6H,0, forms greenish prisms, easily soluble in hot water. The 
neutral silver salt was obtained in large anhydrous prisms, and 
the lead salt in long hydrated needles. When para-sulphocinnamic 
acid is fused with potash, paroxybenzoic acid is produced, and when 
it is oxidised by chromic acid mixture, para-sulphobenzoic acid is 
formed. 

Metasulphocinnamic acid crystallises with 3H,0, forming nodules 
consisting of small prisms which effloresce easily over sulphuric acid 
and decompose at 80° The neutral barium salt, CsH;BaSO; + 14H.0, 
is more soluble than the para-salt, and requires a temperature of 180° 
for perfect dehydration. Acid barium salt, (C;H,SO;),Ba + 3H,0. 
Nodules, which are tolerably soluble in boiling water. Neutral calcium 
salt, C,H;CaSO; + 13H,0. Crystalline, and easily soluble in water. 
Silver sali, CHsAg.SO;. Amorphous, and slightly soluble in water. 
The potassium salt is very soluble in water or alcohol, and separates 
in the crystalline form from the concentrated alcoholic solution. The 
fusion of meta-sulphocinnamic acid with potash leads to the formation 
of metoxybenzoic acid, but its oxidation by chromic acid led to unsatis- 
factory results. Aldehyde and acetic acid were among the products in 
this case. 

T. B. 
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Paramidorthotoluenesulphonic Acid. By F. Jenssmn 
(Ann. Chem., clxxii, 230—239). 


WHEN sulphur trioxide is passed into a mixture of paranitrotoluene 
and pure sulphuric acid until the mass dissolves completely in water, 
paranitrorthotoluenesulphonic acid is formed, crystallising from water 
in yellow, well defined rhombic prisms, which begin to soften at 130° 
and melt at 133°5°; on cooling, the anhydrous acid solidifies to fine 
needles, melting at 130°. It is readily soluble in water, alcohol, ether, 
and chloroform.—{C;H,(NO.)SO;]|,.Ba + 3H,0, is sparingly soluble in 
water, and crystallises in long needles. [C;H,(NO.)SO;|2Pb + 3H,O0 
forms yellowish needles, and the potassium and ammonium salts crys- 
tallise in long slender needles, which may be heated to 190° without loss 
of weight. C;H,(NO.)SO.Cl crystallises from ether in rhombic plates, 
melting between 43° and 44°5°. C,H,(NO.)SO,.NH, is sparingly 
soluble in alcohol and ether, readily in hot water, and very freely in 
concentrated ammonia: it forms yellowish, long, and very brittle 
needles, melting at 186°. By passing hydrogen sulphide into an am- 
moniacal solution of the nitro-acid, paramidorthotoluenesulphonic acid, 
C;H,(NH.)SO,;H + H,0 is produced, crystallising in hard colourless 
rhombohedrons, and not in yellowish flat prisms, as Beilstein and Kuhl- 
berg have stated. It dissolves but sparingly in hot water, and is in- 
soluble in alcohol and ether. Its salts are very soluble, and do not 
crystallise well. By adding bromine to the boiling solution of the 
acid, only the monobrominated acid is formed, even if the bromine is 
in excess. Bromoparamidorthotoluenesulphonic acid, C;H;Br(NH,)SO;H, 
is insoluble in alcohol and ether, sparingly soluble in hot water, but 
more freely in hydrochloric and hydrobromic acids.’ C,H;Br(NH.)SO;K 
+ H,O forms compact hard prisms. [C;H;BrNH,SO,;]|,Ba + 7H,O 
crystallises from water in compact prisms, and from alcohol in needles. 
The lead-salt forms very soluble plates, and the silver-salt long white 
needles, which dissolve sparingly in cold and more freely in hot water. 
The diazo-compound of the amido-acid forms yellow or brown needles, 
and yields, when boiled with absolute alcohol under pressure, ortho- 
toluenesulphonic acid, which forms a syrupy mass, while. Terry (Ann. 
Chem. Pharm., clxix, 27) describes it as a laminated crystalline mass. 
(C;H;SO;)2Ba + H,O is readily soluble in alcohol and water, and 
form small glistening plates. (C;H,;SO,),Pb + H,O crystallises in 
warty groups, consisting of small needles. The chloride of the acid is 
an oil, yielding with ammonia the amide, crystallising from water in 
needles, melting at 148°, and from ether-alcohol in compact monoclinic 
prisms melting at 155°, which agrees with the melting points found 
by Wolkow and by Hiibner and Terry. On heating the diazo-com- 
pound with water, paracresolorthosulphonic acid, C;H,(OH)SO;H + 
5H,O, is obtained, crystallising from water in long white needles, 
melting at 98°5°; over sulphuric acid they lose all the water, and melt 
then at 187°—188°. None of its salts could be obtained in the crystal- 
line state; the solution of the barium salts gives with ferric chloride a 
violet colour, which disappears on adding alcohol. When the diazo- 
compound is decomposed with hydrobromic acid, parabromorthotoluene- 
sulphonic acid is obtained, crystallising in fine needles. 
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(C;H,BrSO,),.Ba + HO is sparingly soluble in cold, more freely in 
boiling water, and forms either small plates or crusts, which look quite 
amorphous. (C;H;BrSO;).Pb + 3H;O0 is readily soluble in alcohol 
and water, and crystallises in needles. The chloride crystallises from 
ether in plates or prisms, melting at 30°—35°. The amide crystallises 
from water in needles melting at 165°5°, and from ether-alcohol in 
compact prisms, melting at 167°—168°. This acid is identical with 
the @-parabromotoluenesulphonic acid of Hiibner and Post. By the 
action of hydrochloric acid on the diazo-compound, parachlorortho- 
toluenesulphonic acid was obtained, which appears to be crystalline, and 
yields a barium salt. (C;H,CISO;).Ba + H,O crystallising in small 
plates. This acid is probably identical with Hiibner and Post’s 8-para- 
chlortoluenesulphonie acid. in 


Paramido-metatoluenesulphonic Acid. 
By H. von PecuMANN (Ann. Chem., clxxiii, 195—218). 


Tuts acid is formed, together with the ortho-acid and a disulpho-acid, 
by heating paratoluidine with twice its weight of fuming sulphuric 
acid to 180°, until sulphur dioxide is given off, the chief product being 
then the meta-acid; but if the heat be continued, the quantity of the 
others increases. Thus, on heating 5 grams of the pure meta-acid with 
10 grams of fuming sulphuric acid for twenty minutes to 180°—2U0°, 
3 grams of the ortho-acid, and about 1 gram of the disulpho-acid were 
formed. On the other hand, on treating pure ortho-acid in the same 
way, only 1 gram was changed into meta-acid, the latter being less stable 
than the other. The acids are separated by diluting the product with 
twice its weight of water, and distilling with an excess of baryta-water 
to remove free toluidine. From the residue the barium is removed by 
sulphuric acid, and the free sulpho-acids are separated by crystallisa- 
tion, the ortho-acid being the least soluble in water and alcohol, and the 
disulpho-acid being very soluble. 

Paramido-metatoluenesulphonic acid, 2{ CsH;(CH;)(NH:)SO;H ] + H.0, 
forms sulphur-yellow needles, but on decomposing its lead-salt with 
hydrogen sulphide the yellow colour disappears. It dissolves in 
10 parts of water at the common temperature, much more freely in 
boiling water, scarcely in absolute alcohol, and not at all in ether. Its 
solutions, and those of its salts, assume a reddish colour in the light. 
The aqueous solution gives with ferric chloride a red colour, which 
becomes deeper on heating. When the dry crystals are heated to 130° 
they lose their water, but in presence of more water they decompose at 
this temperature into paratoluidine and sulphuric acid. 

(C;H,NSO;),Ba + 3H,0O is readily soluble in water, not in alcohol, 
and forms transparent six-sided plates. (C;H,NSO;).Pb + 2H,O 
crystallises in long needles, less soluble than the barium-salt. 
C,H,NSO,Ag is a precipitate consisting of shining crystals, and dis- 
solves but sparingly in boiling water. When the acid is distilled with 
potash, a little paratoluidine is formed, while by fusing it with potash 
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until the mass becomes thick, paraorybenzoic acid is formed, together 
with a trace of protocatechuic acid : 


CH; CO.K 
C,H; SO;H a 3KOH a C,H; H Sa SO;K. + NH, + 4H. 
NH, OH 


When the finely divided acid is suspended in alcohol, or, better still, 
in water at 30°—40°, and nitrogen trioxide is passed into the liquid, 


SO, , . 
hi tine ceniganied Crecnty r is obtained as a red crystal- 
N 
line powder. Water at 60° dissolves it, and on cooling the compound 
crystallises either in pale red, or if a little nitric acid is present, in 
colourless plates. On boiling with alcohol under pressure, meta- 
toluenesulphonic acid is obtained as a crystalline deliquescent mass. 

(C;H;SO;).Ba + 2H,0 is readily soluble in water, less in alcohol, 
and forms warty crystals. (C;H,;SO;).Pb + H,O crystallises from 
water in nodules. According to Miiller, this salt crystallises from 
alcohol in long needles with 2 mol. of water; this the author could 
not obtain. The chloride is a yellowish oil. The amide crystallises 
from dilute solutions in rhombic plates, and from a concentrated solu- 
tion in small glistening plates or needles, melting a little below 100°. 

Paracresolmetasulphonic acid, C>H;(CH;)(OH)SO;H, is formed by 
boiling the diazo-compound with water. It is a reddish-brown, syrupy 
mass, giving with ferric chloride a beautiful blue colour. With basic 
lead acetate it yielés a white precipitate. The composition and pro- 
perties of the salts of this acid agree with those which Engelhardt and 
Latschinoff have described. When the acid is heated with nitric acid, 
a dinitrocresol is formed, identical with that which Martius and Wichel- 
haus obtained by decomposing paratoluidine with nitric trioxide. 
By decomposing the diazo-compound with hydrobromic acid, parabromo- 
metatoluenesulphonic acid is produced, which is identical with the acid 
described by Post and Retschy (Ann. Chem., clxix, 7). 

When paramidometatoluenesulphonic acid is treated with 2 molecules 
of bromine, it is converted into dibromotoluidine, which seems to be 
identical with that obtained by Wroblevsky, and is also formed, toge- 
ther with bromoparamidometatoluenesulphonic acid, 3[C,H.Br(CH;) 
(NH,)SO;H] + 2H,0, which crystallises from a concentrated aqueous 
solution in yellowish nodules consisting of short needles, and from adilute 
alcoholic solution in slender, sulphur-yellow, soft needles. On distilling 
it with potash, monobromotoluidine is obtained as a colourless oil, form- 
ing crystalline salts. C;H;BrNSO;K forms thick colourless prisms. 
(C;H,;BrNSO;).Ba+2H.0 crystallises in small, hard, glistening, rhombic 
plates. (C;H;BrNSO;).Pb is very sparingly soluble in cold water, and 
crystallises from hot water in colourless, soft, glistening needles. 
C,H,BrNSO,Ag is a crystalline precipitate, separating from a hot solu- 
tion in long colourless needles. The diazo-compound— 


SO. 
CBa(CH)4 >> 
N 
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is a brownish-red crystalline powder, which, when boiled with alcohol 
under pressure, yields bromometatoluenesulphonic acid, a colourless 
crystalline mass, which dissolves readily in water. C;H,BrSO;,K 
crystallises in transparent prisms. 2[(C;H;BrSO;).Ba] + 7H,0 is 
sparingly soluble in cold water, and forms compact needles. 
(C,H,BrSO;).Pb + 3H;0 crystallises from hot water in groups of 
needles. The chloride crystallises from ether in long needles, melting 
at 53°. The amide is readily soluble in alcohol and ether, sparingly 
in cold water, and crystallises from hot water in shining plates or needles, 
melting at 134°. The free acid is converted by fuming nitric acid 
SO; 
into orthonitro-diazo-metatoluenesulphonic acid, CgH2(CH;)NO, » 


crystallising on slow evaporation in dark-violet brittle needles. When 
boiled with absolute alcohol under pressure, it yields an orthonitrometa- 
toluenesulphonic acid. 

[C,H,(NO,)SO;|.Ba + 2H,O is sparingly soluble in cold water, and 
crystallises from a hot solution in glistening yellow plates. By the 
action of hydrogen sulphide on the ammonium-salt, orthamidometa- 
toluenesulphonic acid is formed, crystallising from hot water in micro- 
scopic needles, and giving with ferric chloride an intense reddish- 
yellow colour. On distilling it with potash, pseudotoluidine is formed. 

Paramidotoluenedisulphonic acid, [C>H,(CH;)(NH:)(SO;H).] + H,0, 
remains in the mother-liquors of the ortho- and meta-acid, and sepa- 
rates from a very concentrated solution in soft warty crystals. 
C;H;N(SO;)2Ba + 3H,O separates when alcohol is added to a hot con- 
centrated solution in fine glistening plates. The lead salt is still more 
soluble than the barium salt, and forms warty crystals. The two 
sulpho-groups in this acid have most probably the position 2, 3. 


C. S. 


Metatoluidine. By Lorenz (Ann. Chem., clxxii, 177—190). 


Tue author has followed Beilstein and Kuhlberg’s (Ann. Chem., 
clvi, 83) method for the preparation of metatoluidine (called by them 
orthotoluidine), and confirms their results. Acetoparatoluide is 
converted into metanitroparacetotoluide, and then with alcoholic 
potash into metanitroparatoluidine, which, with nitrous acid and subse- 
quent boiling with absolute alcohol, gives metanitrotoluene. This body 
is then reduced with tin and hydrochloric acid to metatoluidine boiling 
at 197°. 

The following table contains a comparison of the reactions of the 
three toluidines with the reagents which, according to Rosenstiehl, are 
characteristic for the ortho- and paratoluidine. 

1. The base dissolved in SH.O,.H.O is treated with a solution of 
chromic acid in sulphuric acid of the same concentration. The mix- 
ture is coloured : 


Orthotoluidine : 
(pseudotoluidine). 
Blue, changing on dilu- 
tion to a permanent red- 
violet. 
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Metatoluidine : 


Yellow - brown, which 
becomes greenish-yellow on 
addition of a small quantity 
of water, and on further 
dilution colourless. 


Paratoluidine : 
Yellow. 


2. Nitric acid is added to a solution of the base in SH,0,.H,0. 


An orange-colour is pro- 
duced, and with very con- 
centrated solutions a 
brown, becoming yellow 
on dilution. 


The mixture becomes at 
once red, changing quickly 
to intense blood-red, then 
to a dirty dark red, and on 
dilution to orange. 


Blue streaks are pro- 
duced, which soon tinge 
the whole liquid ; after one 
minute the colour becomes 
violet, then red, and after 
some hours brown. 


3. Toa solution of the base in equal volumes of water and ether, a 
few drops of a clear solution of bleaching powder are added. 


The layer of water be- 
comes first yellow and then 
brown. The ether sepa- 
rated from the water and 
when treated with dilute 
sulphuric acid, is perma- 
nently coloured a _ red 
violet. 


The layer of water be- 
comes a thick brownish- 
yellow; the ether assumes a 
reddish colour. When sepa- 
rated and shaken with a 
few drops of dilute sul- 
phurie acid, the under sur- 
face of the ether is coloured 
violet. 


No reaction. 


The author has prepared and analysed the following salts of meta- 


toluidine. 
been observed :— 


The solubilities of each in water, 


Acid metatoluidine oxalate, C;H,N.C.H,O,. 
An oxalate of the formula, (C;H,N)3.(C:H2O,). 

An unstable neutral metatoluidine oxalate, (C;H,N)..C.H2O,. 
Metatoluidine sulphate, (C;H,N)..SH.O,. 
Metatoluidine nitrate, C;H,N.NHO;. 


alcohol, and ether have 


Metatoluidine hydrochloride, C;H,N.HCI1. 


f NH, 
CH, . 
) SO,H 

To prepare this body, one part of metatoluidine is heated to 160°— 
175° with 8 parts of fuming sulphuric acid. After purification the 
acid crystallises in thick white rhombic tables insoluble in alcohol and 


Metamidotoluene-orthosulphonic acid, CoH; 


OrKO 


nearly so in water. Heated above 275° the acid is carbonised without 
melting. The barium and lead metamidotoluene-or thosulphonates 
have the formule (C;H sNSO;)2Ba. 9H,0, and (C,H sNSOs)s Pb,33H,0. 
The barium salt crystallises in thin tables, or long prisms like urea, the 
lead salt in yellowish-grey nodules. 

If bromine-water be added to a cold saturated solution of metamido- 
toluene-orthosulphonic acid, microscopic needles of tribromometatolui- 
dine are precipitated, which, after recr ystallisation from alcohol, melt at 
95°, after sublimation at 101°. This ‘body i is insoluble in eoncsutrated 
soda-solution and in hydrochloric acid, but is dissolved by concentrated 
sulphuric acid, and precipitated unaltered by water. 
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To decide what position the sulpho-group occupies in metamido- 
toluenesulphonic acid, the powdered substance suspended in alcohol of 
60 per cent. was treated with nitrous acid until a sample was entirely 
dissolved on warming with strong alcohol. The diazo-compound thus 
obtained was heated with absolute alcohol, forming a toluenesulphonic 
acid. The acid was then converted into the potassium salt, and this by 
phosphorus chloride into a liquid chloride, which with concentrated 
ammonia gave toluenesulphonamide. This body, crystallised from 
water, melted at 154°—155°, crystallised from alcohol at 161°, and is 
therefore the amide of tolueneorthosulphonic acid, whilst the original 
acid must have the formula— 


() SO,H 
.” ee 

Metamidotoluenedisulphonic acid is contained in the mother-liquors 
and washings from the crude metamidotoluene-orthosulphonic acid. 
After removing the sulphuric acid with barium carbonate, and unat- 
tacked metatoluidine with excess of baryta, and this in turn with 
carbonic acid, a salt is obtained on concentration, crystallising in white 
felted needles which have the formula {C;H;N(SO;).|.Ba.124H.O (?). 
Lead metamidotoluenedisulphonate, C;H;N(SO;).Pb,2H,0, crystallises 
in hard yellowish-white crusts. The author did not succeed in 
obtaining the acid itself in the pure state. 

The author in a separate notice (pp. 190—191) states that Rosen- 
stiehl’s method for the estimation of orthotoluidine in presence of 
paratoluidine by oxalic acid, is improved if a piece of blue litmus be 
thrown into the solution of the substance inether. The colour changes 
as soon as all the paratoluidine is converted into oxalate. A still 
more accurate method is to add more oxalic acid than is required to 
combine with the whole of the bases present, and, after filtering off 
the insoluble paratoluidine oxalate, to estimate the oxalic acid in the 


filtrate with decinormal soda-solution. 
W. H. P. 


A new Nitrotoluidine. By O. Cunerru (Ann. Chem. Pharm. 
elxxii, 221—229). 


TxE liquid dinitrotoluene which is formed, together with the solid, on 
nitrating orthonitrotoluene, was prepared by adding toluene to well- 
cooled fuming nitric acid as long as any action was perceptible, and 
then heating the solution gently. On adding water, a precipitate con- 
sisting of a mixture of the two dinitrotoluenes and a little paranitro- 
benzoic acid was formed, which, after being washed with water and 
sodium carbonate, was dissolved in strong alcohol, from which first 
the solid compound crystallised out, and then an oil separated consisting 
chiefly of the liquid compound. By the action of alcoholic ammonium 
sulphide, it was converted into nitrotoluidine, which, in order to free it 
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from that derived from solid nitrotoluene, was converted into the 
benzoyl-compound by heating it gently with benzoyl chloride. By 
fractional crystallisation from alcohol a separation was easily effected, 
the benzoyl-compound of orthonitroparatoluidine being much less 
soluble than that of the new nitrotoluidine. 

Benzoyltoluidine is very readily soluble in alcohol, and forms short 
yellowish needles or warty crystals melting at 145°—146°. By the 
action of boiling alcoholic potash, or better still by heating it with 
concentrated hydrochloric acid to 150°, it yields the new nitrotoluidine, 
crystallising from hot water in long light yellow needles melting at 
94°5°. It is sparingly soluble in water, readily. soluble in alcohol and 
strong acids, forming with them very unstable salts. By the diazo 
reaction it was converted into orthonitrotoluene: consequently the 
nitroxyl occupies the position 2, and the amido-group must be either 
in 5 or 6, because the two other orthonitrotoluidines, in which the 
amido-group occupies the positions 3 or 4, are known. 

When the new nitrotoluidine is heated with acetic anhydride for 
four hours to 150°, acetylnitrotoluidine is obtained, crystallising from 
hot water in glistening, colourless prisms, melting at 155°5°. By 
reducing the liquid dinitrotoluene with tin and hydrochloric acid, 
some orthoparatoluenediamine was obtained, together with a new 
diamine, which, on account of its small quantity, could not be examined 
more closely. 

Benzoyl-orthenitrotoluidine which has already been mentioned, is 
very sparingly soluble in alcohol, and forms long glistening needles 
melting at 168°. It forms an acetyl-compound, crystallising in long 
silky needles which melt at 160°. When the ortho-compound is dis- 
solved in cold fuming nitric acid, a benzoyl dinitrotoluidine is obtained 
crystallising from alcohol in flat rhombic prisms melting at 203°. 


C. S. 


Action of Nitrous Acid on Dimethylaniline. By A. Barrer 
and H. Caro (Deut. Chem. Ges. Ber., vii, 8309—811, 963—968). 


It is known of the action of nitrous acid on the amines :— 

1. That the primary amines of the fatty series yield the correspond- 
ing hydroxyl derivatives, whilst those of the aromatic series yield 
diazo-compounds or derivatives of the same. 

2. That the secondary amines of the fatty series yield nitroso-deriva- 
tives, in which the nitroso-group is united with the nitrogen; and 
Griess has recently shown that in a similar manner a secondary 
amine of the benzene series, ethylaniline, furnishes nitrosoethyl- 
aniline. 

3. That the tertiary amine, triethylamine, is not acted upon when 
its hydrochloride and potassiam nitrite are simply brought together, 
but that on warming, nitrosodiethylamine is produced. 

It was therefore to be expected that nitrous acid would either be 
without action on dimethylaniline, or would convert it into nitroso- 
methylaniline. The authors find, however, that it is converted into 
. nitrosodimethylaniline, thus : 

C,H;N(CH;),HCl + NO.H = C,H,(NO)N(CH;),HCl] + OH:. 


Gc 2 
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To prepare nitrosodimethylaniline 100 parts of amyl nitrite is added 
to a mixture of 50 parts of dimethylaniline with 100 parts of con- 
centrated hydrochloric acid, and 750 parts of a mixture of 1 volume of 
hydrochloric acid with 2 volumes of alcohol, which is well cooled with 
ice. After a short time, yellow needles separate; as soon as these no 
longer increase in quantity, the mass is thrown on a vacuum-filter and 
washed with ether-alcohol. An almost quantitative yield of pure 
nitrosodimethylaniline hydrochloride is thus obtained, in the form of 
small sulphur-yellow needles; these melt at 177°, but are apparently 
decomposed ; they dissolve in water, forming an intensely yellow solu- 
tion. On adding potassium carbonate to the hydrochloride suspended 
in water, the pure base separates in green flakes; it may be extracted 
with ether, and on evaporating the solution, is obtained in large green 
plates, which melt at 92°, and are slightly volatile in a current of 
steam. The sulphate and nitrate of the base are obtained in fine 
yellow needles on adding sulphuric or nitric acid to an ethereal solu- 
tion of nitrosodimethylaniline. Nitrosodimethylaniline is easily re- 
duced by tin and hydrochloric acid, a base different from dimethyl- 
aniline being produced. When boiled with an alkali it is resolved 
into dimethylamine and nitrosophenol : 


C.H,(NO)N(CH;)2 + OH, = NH(CH;,): + C.H,(NO)OH. 


Nitrosophenol.—A mixture of 90 parts of water with 10 parts of 
sodium hydrate solution (sp. gr. 1:25) is heated to boiling in a flask 
connected with a reversed condenser, and 2 parts of nitrosodimethyl- 
aniline hydrochloride is gradually added, care being taken each time 
to await the disappearance of the oily drops of the base before a fresh 
quantity of the salt is added. The boiling is continued until the 
dark greenish-yellow colour has entirely disappeared and changed to 
reddish-yellow. The greater part of the dimethylamine passes over 
during the boiling and is collected in hydrochloric acid; in this way it 
may be prepared in a state of purity in any desired quantity. To 
obtain the nitrophenol the alkaline solution is well cooled, rendered 
slightly acid with sulphuric acid, and extracted with ether; on dis- 
tilling off the ether, it remains in the form of a brown crystalline mass, 
or if the ethereal solution be slowly evaporated, it separates in large 
brown rhombic plates, measurements of which by Dr. Hintze are 

iven. 
¥ Nitrosophenol melts when heated, and between 120°—130° decom- 
poses with a slight explosion. It is moderately soluble in water, very 
soluble in a dilute sodium hydrate solution; dilute acids separate it 
from the latter solution as a pale-brown precipitate, whilst concentrated 
sodium-hydrate solution precipitates its sodium derivative in red-brown 
needles. On oxidation by nitric acid or by an alkaline solution of 
potassium ferricyanide, it is converted into nitrophenol (m.p. 114°). 
By reduction with tin and hydrochloric acid it is converted into amido- 

henol. 

If it be dissolved in an excess of phenol, and a small quantity of 
sulphuric acid be then added, the mass assumes a dark cherry-red 
colour, and on the addition of potassium hydrate and water, yields a 
magnificent blue solution. This reaction probably furnishes the clue 
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to Liebermann’s recent observations (last volume p. 693) on the 
colouring matters formed from the phenols by the action of nitrous 
acid. The first stage is in all probability the following: 


C,H,.OH / Cc OH* 
NC + 0.H;.0H = NOC,H,.0H. 
O \OH 


The coloured body thus produced is, it is to be supposed, then con- 
verted into the colouring matter, either by oxidation or by condensa- 
tion. Weselsky’s diazoresorcin is evidently formed in a similar manner 
from nitrosoresorcin and resorcin :— 


2C,H;(NO)(OH). + CsH,(OH), = CysHyN,0. + 20H». 


The formation of amidazobenzene from diazoamidobenzene can also 
be easily explained if it be assumed that the diazobenzene undergoes 
conversion into the isomeric nitrosaniline, which then acts upon the 
aniline present ; thus : 


C.H,N.N(OH) = C,H,(NH,)(NO) ; 
C.H,(NH,)(NO) + C.H;(NH,) = C,Hy(NH.)N.NC,H; + OH). 


From the foregoing it is evident that nitrophenol cannot co-exist 
either with nitric acid or with phenol in presence of a strong 
acid ; and in order to prepare it directly from phenol it is necessary to 
bear this in mind. The authors find that it is possible to obtain an 
almost quantitative yield in the following manner :—5 parts of phenol 
and 20 of potassium nitrite are dissolved in 1000 parts of water, and 
the solution is cooled as well as possible with ice-water; 10—12 parts 
of ordinary acetic acid diluted with 10 volumes of water, is then added 
little by little and with constant shaking. After 12—16 hours the 
brown liquid is filtered from a small quantity of resin and extracted 
with ether; in order to avoid the action of any excess of phenol, and 
of the nitrous acid present, on the nitrosophenol, which would occur 
on distilling off the ether, concentrated sodium hydrate solution is 
added, and the mass of sodium-nitrosophenol which separates is spread 
upon porous plates. The dry sodium derivative is dissolved, the nitro- 
phenol is separated by sulphuric acid, and slightly washed, then rapidly 
dissolved in hot water ; and the solution is filtered and extracted with 
ether: on distilling off the ether pure nitrosophenol remains. 


H. E. A. 


Diphenylguanidine. By W. Weirn and B. ScuroupErR 
(Deut. Chem. Ges. Ber., vii, 937—947). 


THE authors have compared the a- and 6§-diphenylguanidines dis- 
covered by Hofmann, and pronounced by him to be isomeric, and find 
that the 8-diphenylguanidine (melaniline) prepared by the action of 
chloride of cyanogen on aniline, possesses the same properties as the 


* Liebermann has since shown that nitrosophenol is indeed first produced, but 
that it reacts with 2 mols. of phenol, 1 mol. of water being separated,—the colouring 
matter having the composition C,sH,;NO3.—H.E.A. 
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a-diphenylguanidine from diphenyl-sulphocarbamide, ammonia, and 
oxide of lead. Both bodies melt at 147° (Hofmanu found the melting 
point of @-diphenylguanidine to be 131°), and both possess the same 
solubility in water and alcohol. No difference could be observed 
between the two substances, which the authors therefore regard as 
identical. 


Of the three possible formule for diphenylguanidine— 


1. II. Ere. 
C,H;.N.H C,H;.N.H C.H;.N.C.H; 


| 
C=—N.H C—N.C,H; C=N.H 


| | | 
C.H,.N.H H.N.H H.N.H 


No. III is the least probable, since in none of the decomposition-pro- 
ducts of this compound do bodies appear containing two phenyl 
groups attached to one nitrogen-atom. Further evidence against this 
formula is afforded by the fact that no diphenylamine is produced 
by heating either «- or 8-diphenylguanidine with hydrochloric acid to 
50°. 

Hofmann has shown that the reaction of melaniline with carbon 

disulphide may be expressed by the equation :— 


C,:H,,.N.(HN) + CS(S) = CsH.(CS) + CSHN. 
Melaniline. Sulphocarbanilide. 


a-diphenylguanidine also undergoes the same change. Two bye- 
products were observed in this reaction, a small quantity of phenyl 
sulphocarbimide, and a body not yet further examined, containing 
sulphur, and crystallising in colourless needles (melting point 152°— 
153°) ; no monophenylsulphocarbamide could be observed. Thus with 
carbon disulphide both guanidines behave alike, and both give as prin- 
cipal products sulphocyanic acid and dipbenylsulphocarbamide. 

In case formula II represented the constitution of diphenylguanidine, 
phenyl-sulphocarbimide and monopheny!sulphocarbamide should be 
formed by the action of carbon disulphide, thus :— 


C.H;.N.H C,H;.N.H 


| | 
C=N.C,H; + CS.S = CS=N.C,H; + C=S 
| | 
N.H, N.H:. 
Formula I therefore most probably represents the structure of dipheny1- 


guanidine, and the action of carbon disulphide must be represented, 
thus :— 


C.H,.N.H | C.H;.N.H 
| | 
C=N.H + CS.S = CSNH + CS 


| 
C.H;.N.H C.H,.N.H. 
W. H. P. 
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Diphenylguanidine. By A. W. Hormann 
(Deut. Chem. Ges. Ber., vii, 947—950). 


Tue author confirms the results of Weith and Schroeder, and finds 
with them that a- and §-diphenylguanidine have the same melting 
point, 147°. He remarks that it is, however, not impossible that, 
under certain conditions, an isomeric diphenylguanidine may be pro- 
duced from chloride of cyanogen and aniline; since a small quantity of 
melaniline still in his possession retained its melting point 131° after 
recrystallisation from alcohol, as well as after conversion into platinum 
salt, and reconversion into the base. The platinum salt gave satis- 
factory numbers on analysis. 

The author corrects the statement made in a former communication 
(Deut. Chem. Ges. Ber., i, 147), that «-diphenylguanidine is produced by 
heating guanidine hydrochloride with aniline. The body mistaken for 
a-diphenylguanidine was subsequently found to be diphenyl-urea. The 
guanidine salt was probably converted by some water present into 
urea, which, by its action on aniline, gave diphenyl-urea. 


W. iH. P. 


Cinchonine. By H. Weipet (Ann. Chem. Pharm., clxxiii, 76). 


By treating cinchonine with nitric acid of sp. gr. 1°4, a mixture of 
acids results, the relative proportions of which vary with the strength 
of the acid, and the duration of the action; these acids are formed by 
the following reactions :— 


Cinchonine. Cinchoninie acid. 
C»H.N20 + 40, = 5H,0 + CHi,N20,. 
Cinchomeronic 
Cinchoninic acid. acid. 


C.H\N.O, + NHO, + 5NHO; = 3H,0 + 4NO, + Oy, HNO. 


Quinolie acid. 


+ C,H,N.Q,. 


Oxycinchomeronic 
Cinchomeronic acid. acid. 
C,,HgN20¢ + O, — C,,H.N2Os. 


Cinchonine in half kilograms at a time, is heated with ten parts of 
nitric acid in a Capacious retort; in an hour the mixture begins to 
boil, and an energetic reaction sets in, the liquid becoming dark orange- 
yellow ; the source of heat should be removed till this stage is over; 
finally the whole is boiled for 70 to 80 hours, until a sample diluted 
with water and supersaturated with ammonia, gives a clear solution, 
the precipitate first thrown down being re-dissolved by the excess of 
ammonia. The excess cf acid is then distilled off, and the residue 
evaporated to a syrup, diluted with a little water, and then dissemi- 
nated through 4 to 5 litres of water. After 24 hours, a clear liquid, A, 
and a yellow precipitate, B, are obtained; the aqueous solution, A 
(together with the washwaters of B) is treated with ether, whereby a 
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solution is obtained, which leaves on evaporation an indistinctly crystal- 
line, slightly coloured mass, C. The aqueous liquor thus exhausted by 
ether deposits crystals on standing for several days, D ; and the mother- 
liquors of these, when evaporated, give another crop of needles, KE, 
whilst the last mother-liquors, F, are uncrystallisable. 

B and C consist chiefly of quinolic acid; the mixed substances are 
dissolved in hot, strong, hydrochloric acid, and filtered from a little 
resin; on cooling crystals form, consisting of a hydrochloride of 
quinolic acid, stable only in presence of strong hydrochloric acid, 
and completely decomposed by water; -these are dissolved in dilute 
hydrochloric acid; the solution, after treatment with animal char- 
coal and filtering, deposits fine needles of pure quinolic acid. 

D is purified by dissolving it in hot dilute nitric acid, filtering after 
boiling with animal charcoal, whereby resin is removed, and leaving the 
solution to crystallise; the crystals are dissolved in a large bulk of 
boiling water, and treated with milk of chalk, until the liquor is only 
feebly acid. The precipitate contains much calcium oxycinchomeronate, 
’ some of which salt also crystallises from the filtrate on cooling ; the 
calcium salts are dissolved in hot dilute hydrochloric acid, from which 
solution oxycinchomeronic acid crystallises in transparent tables. The 
filtrate from the crystals of calcium salt is evaporated, and treated 
with hydrochloric acid, when cinchomeronic acid separates in crystals ; 
this is the least soluble of all the cinchonine oxidation-products. By 
crystallisation this first product is purified; finally it is transformed 
into copper-salt by addition of copper acetate to the hot aqueous solu- 
tion, and decomposed by sulphuretted hydrogen. 

E consists chiefly of cinchoninic acid, and is purified by recrystal- 
lisation from water, and treatment with animal charcoal. 

F contains cinchoninic and cinchomeronic acids, separable by satura- 
tion with ammonia, filtration from resin, treatment of the filtrate with 
silver oxide, and of the silver salt thus formed with hydrochloric acid, 
whereby a solution is obtained, which gives a crystalline mass on eva- 
poration ; of this part is left undissolved on boiling, with not too large 
a bulk of water; this is cinchomeronic acid. 

Cinchoninic acid crystallises usually with 4 molecules of water, and 
is very difficultly soluble in alcohol, and insoluble in ether; when 
anhydrous it is far more soluble in water than when hydrated ; the 
calcium salt is C..H,,CaN,0,.13H,O; the copper salt, C»H,.CuH,0, 
(anhydrous); the silver salt, CyH,Ag,H,0,; the potassium salt, 
C2Hi2.K,N,0,.H,0 ; it forms a platinum salt, CaH,N.O..2HCl1.PtCl, ; 
heated with nitric acid, it forms quinolic and circhomeronic acids; 
but no carbonic or oxalic acid. 

Quinolie acid forms light, woolly crystals, resembling quinine sul- 
phate; it tastes sour at first, then bitter, and is but little soluble in 
alcohol, and insoluble in ether and water, save when a mineral acid is 
present. [t crystallises anhydrous, forms a silver salt, C)/H,AgN.O,, 
and unites with hydrochloric acid to form a hydrochloride, CsH;AgN.O,. 
HCl; it also forms a platinum salt (C,H,AgN,0,HCl).PtCh. By the 
action of bromine it furnishes a body melting at 88°—9U°, ard of 
composition, C,HBr,N ; by the action of sodium amalgam this seems 
to give rise to quinoline. 
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Cinchomeronic acid crystallises anhydrous; its calcium salt is 
(C,,H;N20,).Ca3.10H,0 ; the barium salt is (C,,H;N,O,).Ba;.4H,0, and 
the silver salt, C,,H;Ag,N,0,; unlike cinchoninic and quinolic acids, it 
does not forma platinum salt. The calcium salt forms pyridine on dis- 
tillation with excess of caustic soda; heating with nitric acid forms 
oxycinchomeronic acid. 

Oxycinchomeronic acid crystallises with water (amount not stated), 
which is lost at 120°; it is readily soluble in hot water and dilute 
alcohol, but not in ether; with ferrous sulphate it gives a blood-red 
colour, like ferric sulphocyanate; the calcium, copper, silver, and 
potassium salts are respectively (C,H;N,0,)2Cas3, (C,)H;N,0;)Cu, 
Cy, HiAg.N,O,, and C,,H,K,N.O, ; when treated with sodium amalgam 
it evolves all its nitrogen, as ammonia, forming cinchonic acid, C,HyOs. 
This acid does not precipitate silver nor copper salts, or those of the 
iron group metals ; lead acetate gives a white precipitate. It does not 
reduce Trommer’s copper-solution ; the silver, copper, and calcium salts 
are respectively, Cy) HyAg;0s, (CuH1O,)2Cus, and (Cy,H0,)2Ca. Its 


formation is expressed by the equation : 


Cy H,N20; + 3H,O + 3H, = 2NH; + C,,HyOs. 


When submitted to dry distillation, cinchonic acid yields a crystalline 
acid, melting at 95°, and of composition, CioH 0s, the silver salt being 
C,H, Ag;O;; the formation of this is represented by the equation :— 


Cy, Hy0, = 2H,0 + CO, + CyoH 03. 


Hence this substance is termed pyrocinchonic acid. [It seems to be 
isomeric with opianic acid obtainable from narcotine by oxidation.— 
C. R. A. W.] Acetyl chloride has no action on it; melting caustic 
potash oxidizes it to oxalic acid and lower fatty acids; when boiled in 
alkaline solution, with sodium amalgam, it forms hydropyrocinchonic 
acid, CoH,.0;, the silver salt of which is CjH,;Ag,0; This acid is 
apparently formed by the reaction :— 


CyH »~O; + H, + 2H,0 = CyH,.O,. 


The author attributes to cinchonine the formula— 


| 
CH, ’C,H,N 


This would readily give by oxidation C,H,.N.CO,H, this formula being 
half that attributed above to cinchoninic acid. 
OH 
Quinolic acid is probably dihydroxyl-nitro-quinoline, C,H,N< OH, 
NO, 
as it yields nitrite of potassium on fusion with caustic potash, and is 
converted by tin and hydrochloric acid into a resinous, easily decom- 


posed amido-product. 
CO.0OH 


Cinchomeronic acid is probably Cs,H;N.<¢ CO.OH. 
CO.OH 
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| OH 

OH 

Oxycinchomeronic acid, C;H;N,/ CO.OH. 
CO.OH 
CO.OH 


Cinchonic acid being C,H; { to. sa) ? 


whilst pyro-cinchonic acid is CsH, { (00.08), bearing to cinchonic 
acid the same relationship as itaconic acid to citric acid. 

The author discusses the results of Stahlschmidt, Schiitzenberger, 
Caventou, Willm, and Zorn, and considers that the isomerism of cin- 
chonine and cinchonidine may be due to the conversion of the ethylene 
radical into ethylidene: possibly the formula— 


CH.—CH C.H,N 
| o¢ 


| | ° 
CH,—CH C.H.N 


may express the composition of cinchonine; it explains its power of 
taking up H, and even H, (Zorn). 

The author dissents from Zorn’s view that cinchonine contains 
hydroxyl, viewing the “ chlorocinchonide”’ of that chemist as not being 
truly indicated by the relationships— 


C.»H.,N, . OH cinchonine. 
C.H.:N2.Cl chlorocinchonide. 
C. R. A. W. 


Note by Abstractor—In reference to the last paragraph, Schiitzen- 
berger obtained, some years ago, by the action of acetyl chloride on 
cinchonine, a syrupy, non-crystalline base, apparently an acetyl-cin- 
chonine; and from experiments now in progress by the abstractor 
it seems probable that the same or an analogous product is obtained by 
the action of acetic anhydride on cinchonine: the hydroxylic character 
of this alkaloid would, therefore, seem probable. 

C. R. A. W. 


Essential Oils. By A. KursBatow 
(Ann. Chem. Pharm., clxxiii, 1—6). 


Oil of Olibanum.—A specimen of the gum yielded 7 per cent of oil, 
boiling between 160°—170°. <A fraction of this, which boiled at 
156°—158°, was found to contain C,H, and is called olibene. This 
hydrocarbon has a specific gravity of 0°863 at 12°, is resinified by 
nitric acid, and unites with hydrochloric acid, to form a compound, 
melting at 127°, and containing CjHy.HCl. Another fraction of the 
crude oil boiled above 175°, and contained 83°55 per cent. of carbon, 
with 5°57 per cent. of hydrogen. 

When the resin of olibanum is distilled, traces of acid products are 


Vs we 
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formed, together with solid, semisolid, and fluid substances, which 
appear to be condensation-products of the hydrocarbon, CoH. 

Calamus Oil.—The principal terpene of this oil boils at 158°—159°, 
and unites with hydrochloric acid, a compound me!ting at 63° being 
formed. When the blue portion of calamus oil, which passes over 
between 250° and 255°, is treated with soda, it is decolorised, and a 
terpene is obtained, which boils at 255°—258°, has a specific gravity of 
0°942 at 0°, and does not unite with hydrochloric acid. Calamus oil 
contains portions of more volatile terpenes (158°—159°). 


T. B. 


On a Substance called Myristicin. By F. A. Friicxicer 
(Pharm. J. Trans. [3], iv, 136). 


Tut published statements concerning myristicin being very con- 
tradictory, the author was induced “to submit the substance to 
further examination. A large quantity of ordinary nutmegs (Myris- 
tica fragrans) was distilled, as were also some “long nutmegs” 
(M. fatua). After three days’ distillation, the crystals which 
had collected on the water with the oil, were analysed. ‘They 
smelt strongly of nutmegs, which smell it was found impossible 
to remove, even after repeated purifications from alcohol; the odour 
was, however, lost, after the crystals had been kept for some months. 
They are readily soluble in warm alcohol, which was used as a medium 
for their purification. In water the crystals are insoluble. The 
alcoholic solution is devoid of rotary power, but reddens litmus 
slowly. The crystals are doubly refractive, melt at 54°5°, evolve offen- 
sive vapours, but cannot be sublimed. 

The crystals from Myristica fatwa are found by analysis to be iden- 
tical with those obtained from M. fragrans. They yield a soap with 
alkalis, and when this soap is warmed with absolute alcohol and 
anhydrous sodium carbonate for some time, a neutral solution is 
obtained, from which, on the addition of an acid, the original 
“myristicin” separates. The formula of this substance is found to 
be C,,H.,O2, which is that of myristic acid. The author supposes that 
in the older investigations impure substances had been worked upon. 
Several salts of myristic acid have been formed. It is monobasic, and 
is present in nutmegs as glyceryl trimyristicate, or myristicin. 


E. W. P. 


On Chrysenin. By T. L. Puipson (Chem. News, xxx, 69). 


Ir chrysene be treated with twice its volume of boiling water, so as to 
render it fluid, and the water be acidulated with hydrochloric acid, 
cooled and filtered, a liquid of a bright yellow colour is produced, 
from which chrysenin separates on addition of ammonia, as a brick- 
red precipitate, mixed with quinoleine, and other bases. It may be 
purified by forming and decomposing the sulphate several times, and 
finally exposing the dark orange-coloured liquid to sunlight for a few 
weeks. Ammonia then throws down the base as a bright yellow, 
flocculent precipitate. Its vapour is irritating to the eyes, and forms 
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dense fumes with vapour of hydrochloric acid; it has a hot, acrid, 
pungent taste, is strongly alkaline, and forms a nitro-compound with 


hyponitric acid, &c. 
E. W. P. 


On the Albumins of White of Egg. By A. Bicuamp 
(Compt. rend., Ixxix, 393—396). 
THE author infers from his experiments that white of egg contains 
three soluble albumins, the rotatory powers of which, as determined by 
Soleil’s saccharimeter, are —33°, —54°, and —71° respectively. 
Normal white of egg rotates 42° to the left. 
ww. > 2 


Physiological Chemistry. 


Chemical Researches on the Brain. By M. Gostry 
(J. Pharm. Chim. [4], xx, 161—166). 


THE brain contains two albuminoid matters, one of which is soluble in 
water and does not differ from albumin; for the other, which is inso- 
luble in that liquid, the author proposes the name of cephalin. The 
fatty matter of the brain is formed principally of cholesterin, lecithin, 
and cerebrin, besides which there are traces of olein and margarin. 
The brain contains the ordinary salts of the human system, together 
with extractive matters, of which some are soluble in water and alcohol, 
others soluble in water and insoluble in alcohol. During putrefaction, 
the cerebral pulp furnishes acid products, amongst which are oleic, 
margaric, phosphoglyceric, and phosphoric acids. The following may 
be considered as the mean percentage composition of the brain :— 
80°00 
1-00 
Cephalin 7°00 
Cholesterin 1-00 
Cerebrin 3°00 
Lecithin 5°50 
Olein and margarin ee 
Inosite, creatine, xanthine, &c., &ec. as 
Extractive matters (aqueous and alcoholic) 1:50 
Chlorides of potassium and sodium 1-00 
Phosphates of potassium, calcium, magnesium, &c. 


100:00 
H. J. H. 


On the Source of the Acid of the Gastric Juice. 
By R. Maty (Ann. Chem., clxxili, 227—273). 


Tue free hydrochloric acid of the gastric juice may be derived either 
from the dissociation of neutral chlorides, or from their decomposition 
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by an organic acid (lactic acid) formed from carbohydrates. Bence 
Jones found that the acidity of the urine is diminished during the 
secretion of the gastric juice, and reached its minimum when digestion 
is at its height; this is explained on the first supposition by the alkali 
formed by the dissociation, being removed by the kidneys; and on the 
second, by the lactates formed by the decomposition, being oxidised to 
carbonates and then entering the urine. 

The author has performed numerous experiments with dogs; causing 
a flow of gastric juice by irritation, he at the same time injected into 
their stomachs an insoluble substance which would neutralise the free 
acid, and afterwards drew off the urine and tested it. 

The substances employed were calcium carbonate, bone-meal, ferric 
hydrate, calcium phosphate, and aluminium hydrate; in all cases, 
the urine, after the injection, was alkaline, whatever its reaction 
before. 

Also in an experiment without the use of a neutralising substance, 
with a dog into whose stomach food was introduced and then with- 
drawn, with the gastric juice, through a fistula, the urine was after- 
wards strongly alkaline. Experiments of a like nature with men, 
though the conditions were more complicated, tended to a like result. 

Quinck (Correspondenz-blati f. Schweizerische Aerzte, 1874, No. 1), 
gives a case of a woman with abscess in the stomach, whose urine was 
always alkaline subsequently to the removal of the contents of the 
stomach after food. 

A solution of lactic acid and sodium chloride when distilled yielded 
traces of hydrochloric acid only in the last distillate; but diffusion 
experiments with lactic acid, and ferrous, sodium, calcium, and magne- 
sium chlorides, showed that all these were decomposed in dilute 
solutions by lactic acid, with formation of free hydrochloric acid. 

A series of experiments on the lactic fermentation were then made 
with the mucous membrane of the stomach of pigs, digested at 40° with 
2 per cent. solutions of grape-sugar, cane-sugar, milk-sugar, and 
dextrin. Lactic acid was formed from each of these carbohydrates, 
but the formation was generally prevented by exposing the membrane 
to a temperature of 100°, and always by a temperature of 110°, though 
there still appears a tendency to renew the action after a time. The 
same experiments tried with the fresh gastric juice of a dog in place of 
the membrane, developed no acid in any case. The watery infusion of 
the mucous membrane with the sugar-solutions developed acid, as also 
did the residue, though to a less extent, than the fresh membrane. 

Blood serum from an ox was also digested at 40° with a piece of the 
stomach, and its alkalinity found to decrease. 

Bacteria were developed in abundance at the same time as the acid 
was formed, rendering it doubtful that the formation of lactic acid is a 
function of the living membrane. The addition of small percentages of 
phenol and arsenious acid prevented the fermentation: this and the 
behaviour after heating are indications that the lactic ferment is an 
organised body and not a soluble chemical ferment. The stomach 
taken from a dog immediately after killing, digested with a 2 per cent. 
sugar solution, produced scarcely any acid at first, but much more after 
two days. 
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The stomach of a dog with fistula was exhausted, and milk of mag- 
nesia introduced ; after an hour, the stomach was again emptied, and 
the amount of magnesia dissolved was estimated. The same operation 
was afterwards repeated, except that grape-sugar was introduced with 
the magnesia: on again emptying the stomach, the same amount of 
magnesia was found in solution, showing that no acid had been formed 
from the sugar. All these results tend to the conclusion that the forma- 
tion of lactic acid from carbohydrates is not a function of the living 
membrane of the stomach. 

Though Lehmann and others have found lactic acid in the gastric 
juice, Schmidt and the author have failed to identify it, and maintain 
that it is absent in pure gastric juice. The source of the free hydro- 
chloric acid in gastric juice is to be sought in the dissociation of chlo- 
rides without the aid of an acid. 

E. K. 


Value of Gelatigenous Tissues in Nutrition. 
By Cari Voir (Zeitschrift f. Biologie, x, 202—245). 


THE author gives details of a feeding experiment with ossein on a dog. 
The results, like those with gelatin, show that it effects a saving of 
albumin and of fat, but cannot be substituted for albumin, 10°71 grams 
of ossein per diem reduced thedaily loss of nitrogen from 10°17 grams 
whilst fasting to 8-4. Unlike gelatin, it does not produce diarrhea. 
The author recapitulates the differences of opinion between himself and 
Hoppe-Seyler (compare this Jowrnal, xxvi, 284, and xxvii, 487). The 
latter thinks that the consumption of albuminous matters in the system 
is due to the decay of the cells and tissues; whilst Voit believes that 
by far the greater part is due to the oxidation of the circulating albumin 
of the lymph when this substance enters the cells and tissues, and not 
to the decay of the tissues themselves. 
E. K. 


Digestibility of the Gelatigenous Tissues. 
By Jonann Erzincer (Zeitschrift f. Biologie, x, 84—110). 


Arter giving a long historical review of the published experiments 
made, and views held, on the subject of the digestibility and nutritive 
value of gelatin and the gelatigenous tissues, Etzinger proceeds to 
describe his own experiments made to determine the points in dispute. 

In experiments made with gelatin, he found that, at the temperature 
of the body, no change took place in gelatin when this substance was 
treated with dilute acids, even after prolonged digestion ; but that the 
addition of pepsin to the acid solution determined the gelatinization of 
the sulution within forty-eight hours, and that it subsequently under- 
went important changes. 

The gelatigenous tissues underwent rapid solution when treated with 
pepsin, and were dissolved to a fluid which did not gelatinise on 
cooling. 

On experimenting upon animals by feeding them with bones, tendons, 
cartilage, and other gelatigenous tissues, it was found that the gelati- 
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genous material of these tissues plays an important part in nutrition ; 
and since they contain no albumin, those tissues furnish nitrogenous 
material for oxidation in the body, and thus effect a saviag in the 
oxidation of the albuminoid tissues. The inorganic insoluble material 
of bones did not appear to undergo absorption. oe 

. a 


Peptones and their Function in Nutrition. By P. Pudész 
(Pfliiger’s Archiv. f. Physiologie, ix, 323—329). 


Tue author finds, from his own experiments, that dogs may be nourished, 
and even gain weight, when fed on a diet rich in peptones, bat from 
which all the unchanged albumins are absent. It is hence evident 
that albumins may be formed in the animal organism from peptones. 

Plész concludes that the real elements of nutrition are not the albu- 
mins, but the products of decomposition of these—in fact their smallest 
nitrogenous molecules. 


T. 8. 


The Absorption of Mucilage and Gum from the Intestinal 
Canal. (Zcitschr. f. Biologie, x, 58—68.) 


A MEMOIR mainly of physiological interest. It was found that in the 
intestinal canal gum is partly changed into glucose, or it is converted 
by fermentation into acid products, which are then absorbed. 

Quince mucilage is either absorbed unchanged, or it andergves an 
acid fermentation like starch. A conversion of mucilage into glucose 
can scarcely be said to occur. 


T. 8. 


Replacement of Lime in the Bones. By J. Kénia 
(Zeitschr. f. Biologie, x, 65—72). 


H. WeiskE having asserted, and Papillon denied, that animals fed on 
food containing strontium phosphate, have this salt deposited in 
their bones, Kénig has repeated the observations, with certain modifica- 
tions in the method. His experiments support Weiske’s conclusions, 
and show that strontium phosphate may replace calcium phosphate in 
part. Aluminium phosphate when administered in food was not 
detected in the bones. The experiments were made on Guinea 
pigs. 
a. 


Bile Pigments. 
By J. F. Tarcuanorr (Pfliiger’s Archiv. f. Physiologie, ix, 329—334). 


TARCHANOFF shows that the injection of a solution of hemoglobin into 
the jugular veins produces a large flow of bile-pigment from the liver. 
This organ has indeed the power of absorbing bile-pigment from the 
blood, and secreting it in the bile, whilst the pigment simply filters 
through the renal cells into the urine. 


z. &, 
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Fermation of the Colouring Matter of Urine from Blood. 
By F. Hopps-Seyier (Deut. Chem. Ges. Ber., vii, 1065). 


By the action of reducing agents, especially tin and hydrochloric acid, 
on an alcoholic solution of hematin, the author has obtained a yellow 
colouring matter which agrees in properties with the urobilin of Jaffe 
or the hydrobilirubin of Maly. 

We Ap. 8. 


Behaviour of some Aromatic Compounds in the Animal Body. 
By L. von Nencxi (Chem. Centr., 1874, 182). 


THE author experimented with benzamide, terpene, (CioH.), and mesi- 
tylene. According to earlier researches of the author and Schultzen, 
acetamide is excreted unchanged. Benzamide produced hippuric acid 
in the urine, and therefore, by combination with a molecule of water, had 
split up into ammonia and benzoic acid. The experiments with ter- 
pene led to no result. When mesitylene was administered, mesitylenic 
acid was found in the urine, together with small quantities of an acid 
which was probably a compound of mesitylenic acid with glycocine. 
Mesitylene is therefore allied in its behaviour to toluene and xylene. 


G. T. A. 


Connection between Isomorphism, Molecular Weight, and 
Physiological Action. By James Buake (Am. J. Sci. [8], 
vii, 193—197). 


A TABLE is given, showing the physiological action of compounds of 
metals and metalloids when introduced directly into the blood. The 
compounds are arranged in isomorphous groups, each group appearing 
to differ in physiological action from the other groups. 

In the case of the metallic elements, it appears that the physiological 
activity in the same group increases with the atomic weight. A few 
exceptions are found, as in cesium, which differs from the other mem- 
bers of the group in its action on the nervous system. The anthor 
considers that in living matter we possess a reagent capable of aiding 
us in investigations on the molecular properties of substances. 


BW. F. 


Intestinal Concretion containing Lithium. 
By DetacHanaL and Mermert (Compt. rend., Ixxviii, 1859). 


Tus concretion, weighing 150 grams, was taken from a sturgeon 
caught near Astrakan. The phosphate of lithium amounted to 2 
of the concretion. 


TO000 


B. J. G. 
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Chemistry of Vegetable Physiology and Agriculture. 


Influence of the Chemical Composition of the Soil on the 
Growth of the Chestnut. By P. Fricue and L. Granpgavu 
(Ann. Chim. et Phys, [5], ii, 354—379). 


THE authors point out the difference in the growth of chestnut trecs in 
the Wood of Champétu on the same soils as those concerned in their 
experiments with Pinus pinaster (vide ibid. [4], xxix, 383, and last 
volume, p. 382). Chatin (Bulletin Soc. Botan., 1870, 194), has shown 
that the chestnut naturally disappears from soils containing more than 
3 per cent. of lime. The authors found that on a soil of this locality 
containing about 55 per cent. of calcium carbonate chestnuts would 
not grow; on the calcareous soil No. Il, page 382, the growth was 
very poor and sickly; whilst on the silicious soil, No. I, it was vigor- 
ous. Analyses of the ash of the leaves and of the stem and branches 
from trees grown on the silicious and on the calcareous soil were 
made, with the following percentage results. 

The well grown specimens from the silicious soil were taken from a 
plantation about twelve years old, and the badly grown specimens 
from the calcareous soil from one twenty-three years of age. 


Leaves. Wood. 
From sili- | From calea- | From sili- | From calea- 
cious soil. reous soil. cious soil. reous soil. 
| 
P20; . 12 32 12°50 4°53 | 4°27 
SiO, . 5°79 1°46 3°08 1°36 
CaO . 45 °37 74°55 73°26 | 87°30 
| AER Per errr 1°07 83 2-04. 1°37 
MgO 6°63 3°70 3°99 2°07 
K,0 . 21 ‘67 5°76 11 *65 2°69 
een ewer 2°97 — 1°43 "64 
ES RES ieee ire *30 *52 _— ‘08 
99 -98 99°98 99 ‘98 99-96 
Percentage of ash........ 4°80 7°80 4°74 5°71 


The percentage of ash in both the leaves and axes (stems and 
branches) is greater in those plants grown on the lime soil, and in 
these there is a marked increase in the percentage of lime, and decrease 
in that of the potash and also of the silica. The percentage of iron 
is also deficient in those grown on the lime soil. Sodium and chlo- 
rine, which are present in the leaves, are nearly or quite absent from 
the wood. 

The leaves from the trees on the lime soil were much smaller, and 
a microscopical examination showed that they contained far less starch 
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and chlorophyll than those from the vigorous-growing trees. In all 
these respects the analogy is complete between the chestnuts and the 
cluster pines grown on these soils, the only difference observed being 
that in the case of the chestnuts grown on the lime soil, the lower leaves 
were fairly developed, whilst the upper ones became less and less 
vigorous, and at the top quite incapable of their functions; in the 
pines the leaves were uniformly weak. 

Malaguti and Durocher (Ann. Chim. Phys. [3], liv, 257) found that 
several plants assimilated much more lime and much less potash when 
grown on a calcareous soil, and more recently Rothe (Bot. Zeit., 1872, 
240) has observed the same facts with Herniaria glabra. 


K. K. 


Contributions of Volcanic Rocks to the Formation and 
Fertility of Soils. By Bousstnaautr (Ann. Chim. Phys. [5], 
iii, 390—417). 


Ty this paper the author compares the analyses of numerous crystalline 
rocks, more especially with regard to their contents in alkalis, and 
points out the valuable soil-forming properties of trachytes, basalts, 
and lavas, due to the alkalis and phosphoric acid they contain, and 
their comparatively easy disintegration. The amount of the alkalis in 
w cubic meter of many of the minerals is calculated. 


E. K. 


Field Experiments on Permanent Pasture. By A. Vortcker 
(Journ. Roy. Agri, Soc., 1874, 429—443). 


Tue author describes the results of applying the same series of manures 
to several different pastures. Common salt had an injurious effect. 
Crude potash salts, applied alone, were injurious, or of little value. 
The effect of quick-lime, and of bones, was generally beneficial, but 
not in every case; the behaviour of grass land to such manures should 
be ascertained by experiment before they are employed on a large 
scale. Superphosphate, with crude potash salts, was generally bene- 
ficial. Nitrogenous manures (guano) gave the largest increase of crop. 
In one experiment with a pasture on a cold clay, the effect of the 
manures was recorded for three years after their application. Super- 
phosphate with potash salts produced the greatest effect in the subse- 
quent years. R. W. 


Composition of New Peruvian Guanos. By A. VorELcKER 
(Journ. Roy. Agri. Soc., 1874, 541). 


THE samples of these as yet unworked deposits were taken during the 
survey of H.M. ship ‘“ Petrel;” the percentage compositions were as 
follows :— 
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So. wan foal 5 
Guano from Papillon de Pica. ee, 
oe 
Se 
La San Cueva del Rincorfada: 
Barloventa:| La Cueva, L 
re ‘ orenzo, | __ 
white 25 ft. from R 
15 ft. from s 
guanofrom| surface. ps? Surfac 50 ft. fr 
surface. — urmce. | surface. 
a cme” 
IN 6. 04s ses 4°13 3°20 5°45 9°23 6°70 ‘ 
ee miter at 59 01 46°17 49 40 41°32 55°10 
ammonium salts. . 
Earthy phosphates ... 21 *82 25 ‘51 27°01 23 -80 24°55 
pe eee 9 00 15°49 15 ‘99 23 -30 12°10 
Seer eee 6 04 9°63 2°15 2°35 1°55 
Phosphoric acid...... 11 ‘67 13 °49 14 ‘06 11°57 14°72 
Total Nitrogen. ...... 15°08 9°81 9°15 6 ‘68 11°02 
Nitric acid .......00 “04 ‘01 ‘61 ‘90 1°20 
l 
7 Punta de Lobos 
Huanillos guano. 
| guano. 
} ; 
les/fe/8e/ se! Sel del fel 8s 
(Se (/S#s (4a /4S (82/43/48 [48 
seiseilietiaelwatae | 2 
las as [Ss Ss as Ss;as as 
o* lo * i/o? ia" ie? one" s° 
= | = Tes < 7 
” _| 
-—| | 
Moisture ... -| 8°23 | 5°25 |15°39 |12°67 | 8°66 J14°53 | 4°79 |14°06 
Organic za 46°46 |41 90 |34°21 34°83 |47°09 [35°77 17°14 |49°74 


ammonium salts | , 
Earthy phosphates ...|22°45 {80°21 |24°71 |33°20 |24°20 [26°50 
yin A eee 16°73 |23 09 |15°69 |16°65 [20 °3: 
Sand ...............| 3°64 | 5°91 i Sates 3°40 | 2°8 


\23 09 {21°40 
27°04 |13 °45 
27°94 | 1°35 


Phosphoric acid...... 15°62 |15° 2°9 
Total nitrogen.......|10°40 | 7°45 66 
rs i ae “3 


16 65 [14°35 [15°34 {10-95 |11-01 
6°72 | 8°81 | 6°55 | 2-64 | 9°99 
‘85 | 110] 3-40 | -29 | 3-50 


The total amount of these deposits is about 7,301,000 tons, to which 
the deposits at Papillon de Pica contribute 5,000,000. With one ex- 
ception, the guanos are not equal to the old Chincha guano, which 
contained 14 per cent. of nitrogen, but they are mostly in excellent 
condition, dry, and free from lumps. Guano does not seem to alter 
steadily in composition with the depth from surface, its composition 
apparently depending less on its age than on other circumstances. The 
author thinks that the nitric acid of the Peruvian nitre beds may pos- 
sibly be derived from ancient guano. 

R. W. 
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Eighth Note on Guano. By E. Curevrevut 
(Compt. rend., Ixxix, 273—276). 


THE investigation of guano has led to the discovery of the existence of 
ammonio-sodic phosphate (microcosmic salt) in several forms, of which 
two are prominent, namely :— 

1. Bulky, colourless, crystalline masses, as limpid as rock-crystal, 
perfectly free from chlorides and sulphates, but containing rather less 
than 1 per cent. of calcium phosphate. 

2. Obtained by successive washings in perfectly colourless octo- 
hedrons. 

Both were free from potash. 

In all the guanos examined potassium sulphate was found, which, in 
the majority of cases, existed as ammonio-potassic sulphate. It was 
found difficult, by successive washings, when operating on small quan- 
tities of substance, to separate the ammonio-potassic oxalate and the 
ammonio-sodic phosphate from the ammonio-potassic sulphate. 

The following salts have been isolated :— 

1. Carbonate of ammonium. 2. Chloride of ammonium. 3. Phos- 
phate, 4. Oxalate, and 5. Urate of calcium. 6. Avate of potassium. 7, 8, 
and 9. Two or three salts of potassium combined with a volatile and 
odorous organic acid. 

Double salts :— 

Ammonio-potassic oxalate. 

Ammonio-potassic sulphate. 

Ammonio-sodice phosphate. 

Ammonio-magnesic phosphate. 

_ The portion reputed to be insoluble in water gave, at a slightly 
higher temperature, avate and carbonate of ammonia. 


C. x... 


Chemical Analysis of Jaborandi. By M. Rasureau 
(Pharm. J. Trans. [3], iv, 911). 


JABORANDI is the native name for the leaves and small branches of 
Pilocarpus pinnatus, a shrub grown in the northern provinces of Brazil. 
To try the effect of these leaves on his own person, the author reduced 
2°90 grams to powder, and prepared from them an ordinary teacupful 
of infusion. This he drank when nearly cold about ten o’clock in the 
evening, one half alone, and the rest with the addition of a little sugar. 
Ten or fifteen minutes afterwards, his forehead became moist, and he 
went to bed. Sweating came on shortly after, and at the same time 
an abundant salivation, which continued for nearly two hours. The 
sweating began to diminish in about an hour and a-half from the com- 
mencement of the experiment, and ceased at nearly the same time as the 
salivation. The temperature of the mouth was found to oscillate between 
28°8 and 37:1, the thermometer being placed under the tongue. * There 
was, therefore, scarcely any abnormal heat, yet the temperature was 
highest when the effects of the medicine were most active, about three- 
quarters of an hour after the infusion had been taken. After changing 
his shirt about midnight, the author slept well. 
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The author has made a chemical examination of the leaves, which, 
however, he does not consider complete, on account of the smali quan- 
tity at his disposal. They do not appear to contain any alkaloid, and 
their odour seems to be due to a volatile, bitter principle, soluble in 
water and alcohol. 


H. J. H. 


Microchemical Examination of Angustura Bark. 
By P. Cazeneuve (Pharm. J. Trans. [3], v, 7). 


Wuen thin transverse sections of true Angustura bark are examined 
under the microscope, and compared with sections of the false bark, 
both being moistened with glycerin, irregularly scattered cells will be 
observed in the true bark, whereas the false bark presents two zones 
of sclerogenous cells, entangled with one another. When the sections 
are moistened with water, cells containing calcium oxalate are seen in 
the true bark, but they are absent in the false bark. When true 
Angustura bark is moistened with nitric acid, a granular substance, 
supposed to be cusparin, melts in each cell, with disengagement of gas, 
into a red liquid, which finally disappears with excess of acid; but in 
the false bark the coloration spreads through the tissue. 

When a thin section of the suberous layer of false Angustura bark, 
first treated with nitric acid, is immersed in glycerin, the cells are 
observed to be rounded, empty, and coloured emerald-green on the 
sides; this appearance is not observed in the suber of true Augustura 
bark. 

m Ws 2 


Means of Promoting the Germinating Power of Seeds. 
By R. Boérrcer (Chem. Centr., 1874, 405). 


A MODERATELY concentrated solution of caustic soda or potash promotes 
the germinating power of seeds to an extraordinary degree. If a 
handful of common coffee-berries are shaken up in a tumbler with a 
weak solution of caustic potash, snow-white shoots one or two milli- 
meters long appear, often within two or three hours. 


G. T. A. 


Modifications produced by the Phylloxera in the Chemical 
principles of Vines. By M. Boutin (Compt. rend., lxxix, 515). 


THE bark of the root of a healthy vine contains crystallisable or cane- 
sugar only, whilst in the vine attacked by the insect, glucose, or un- 
crystallisable sugar only is present. In the attacked vine, the sugar 
amounts to about one-half, and the albumin and calcium oxalate 
(raphides) to but one-fourth of the quantity of these substances 
present in the healthy vine. The ash of healthy leaves gives about 
one-sixth of its weight of potassium carbonate, whereas that of leaves 
of a diseased vine gives only one-twelfth. 


H. J. H. 
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Behaviour of Yeast in Media free from Oxygen. 
By M. TrauBe (Deut. Chem. Ges. Ber., vii, 872—887). 


EXPERIMENTS are described which tend to prove Pasteur’s doctrine that 
yeast may be originated in the absence of free oxygen, to be erroneous : 
for when care was taken to exclude free oxygen by means of a stream 
of carbonic anhydride, no yeast was formed, even in the case of fer- 
mentable liquids which rapidly developed yeast on exposure to the air. 
Ready-formed yeast can, however, increase when free oxygen is excluded, 
but there is reason to believe that the oxygen required for this increase 
is not derived from sugar, but from albuminoid substances, as the yeast 
was found to cease growing while unaltered sugar remained in the 
liquid. 

When oxygen is excluded, yeast can produce fermentation in pure 
sugar-solution, but in this case the yeast does not increase. All the 
author’s experiments confirm the view that fermentation is not a purely 
chemical, but a vital process. 

T. B. 


Analytical Chemistry. 


Detection of Phosphates and Oxalates of Calcium, &c., in 
the Ammonium Sulphide Group. By A. Hier (Zeitschr. 
Anal. Chem., 1874, 133—137). 


‘Tue precipitate is dissolved in hydrochloric acid, or in aqua regia if 
nickel and cobalt are present, and a small portion of the solution, after 
sulphuretted hydrogen is thoroughly expelled, is tested for phosphoric 
and oxalic acids. To the remainder of the solution excess of alkali is 
added ; the precipitate is collected, washed, and dissolved in hydro- 
chloric acid (the alkaline liquid being tested for zinc, chromium, 
aluminium, &c.). Ammonium chloride and ammonia in excess are 
added, and the precipitate is collected (nickel, cobalt, &c., are tested 
for in the filtrate), treated with warm ammonium carbonate solution to 
remove uranium, &c., and again dissolved in hydrochloric acid. A 
small portion of this liquid is tested for iron; another portion for 
barium and strontium; and to the third and greater part, crystallised 
sodium acetate is added, whereby calcium oxalate and ferric phosphates 
are precipitated ; these are afterwards specially tested for in the preci- 
pitate. To the filtrate, excess of ammonium oxalate is added, to preci- 
pitate any calcium that may be combined with phosphoric acid. If a 
precipitate forms, it is removed, and the filtrate is mixed with excess of 
tartaric acid and of ammonia, whereby magnesium, if present, is thrown 
down as magnesium-ammonium phosphate. 

In a note Fresenius makes the following objections to the above 
process :— 

(1.) After the addition of alkali in excess in order to separate zinc, 
&c., the precipitate may contain the greater part of both the zinc and 
chromium originally present. 
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(2.) On the addition of ammonium chloride and ammonia, basic 
ferric phosphate may be precipitated unaccompanied by calcium, barium, 
strontium, and magnesium salts, so that the alkaline earths must be 
looked for in the filtrate containing the nickel and cobalt. 

(3.) The addition of sodium acetate to precipitate ferric phosphate, 
&c., may not bring about this result ; under certain circumstances a red 
solution will be produced, consisting of ferric acetate holding ferric 
phosphate in solution. 


M. M. P. M. 


Detection of Selenious and Teliurous Acids. By A. HILGeER 
(Zeitschr. Anal. Chem., 1874, 132—133). 


THESE acids, or their alkaline salts, are entirely precipitated by magne- 
sium chloride or sulphate and ammonia, in presence of excess of ammo- 
nium chloride. The precipitation takes place on standing or on brisk 
agitation of the liquid. In the case of selenious acid the precipitate is 
crystalline ; with tellurous acid it is non-crystalline. The precipitates 
contain selenious or tellurous acid, magnesium, and ammonium ; they 
are soluble in ordinary acids, but their constitution is not yet fully 
determined. 


M. M. P. M. 


On the Formation of Alkaline Chlorides from their Sul- 
phates by Ignition with Ammonium Chloride. By Francis 
C. Puiiuips (Zeitschr. Anal. Chem., 1874, 149—153). 


H. Ross asserts, in his work on analytical chemistry, that alkaline sul- 
phates are totally decomposed by ammonium chloride. E. Nicholson 
states that the decomposition is confined to a small fraction of the total 
amount of sulphate. The discrepancy of these statements is owing to 
the different temperatures to which the mixture of sulphate and chlo- 
ride has been submitted. When aqueous solutions of the two salts are 
evaporated in a porcelain crucible and gently heated, the ammonium 
chloride may be volatilised without any mutual reaction. If they are 
more strongly heated ina platinum crucible, the decomposition is nearly 
complete after ammonium chloride has been added fourteen to sixteen 
times. At a low red heat the decomposition is thorough, but ata 
bright red heat some of the sodium chloride is volatilised. The sodium 
or potassium chloride should, therefore, not be fused. 


W. R. 


Chemical Examination of the Air in Rooms covered with 


Arsenical Wall-papers. By N. P. Hampere (Pharm. J. Trans. 
[3], iv, 81—83). 


PoisoniNnG by arsenical wall-papers being commonly attributed to fine 
particles of the paper in the air, removed by mechanical causes, an 
investigation was made of the air in a room, the wall-paper of which 
was very old and dry, having a light green ground, with an ornamental 
brownish-yellow pattern. The room being kept carefully closed, so us 
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to prevent change of atmosphere, the air was drawn, by means of 
aspirators, through various tubes containing cotton-wool and silver 
nitrate ; the air entered first by an empty U-tube to collect any possible 
dust. On examination scarcely any solid particles could be discovered. 
The cotton-wool, after fusion with sodium nitrate and carbonate, gave 
a little ferric oxide and a trace of arsenic; but in the silver nitrate 
tubes decided evidences of the presence of arsenic were obtained, as 
also some silver sulphide. The amount of arsenic present in the air of 
the room was so slight that it had not been noticed by the occupiers. 
i a 


Estimation of Water in Paraffin Residues and Crude Paraffin. 
By J. Carter Bet (Chem. News, xxx, 57). 


THE discrepancies in the analytical results are attributed to careless 
selection of samples. The water exists in the residues in a mechanical 
state: therefore care should be taken before analysing that the residues 
are well agitated. The paraffin should be digested for two or three 
hours at 100°, and then distilled at 120°, the light oil and water which 
distil being measured. When the residues are distilled on the large 
scale, the water is condensed in the crude paraffin to the amount of 


5—11 per cent. 
E. W. P. 


Note on the Analysis of Sugar. By J. M. Mitne 
(Chem. News, xxx, 104). 


As Fresenius’ method of determining the fruit-sugar in raw sugars does 
not answer for all sorts, as much fruit-sugar being found in the solution 
after, as before, the addition of lead acetate, the following method is 
recommended :—About 5 grams of the sample are treated with hot water, 
and the insoluble portions are collected on a weighed filter, and washed, 
To the filtrate in a 100 c.c. flask about three-quarters full, is added tri- 
basic lead acetate. When an excess of acetate has been added, the 
liquid, after agitation, is cooled and diluted to 100 c.c., then, after the 
precipitate has subsided, it is filtered through a dry filter into a dry 
glass: it is then ready for determination of the fruit-sugar. 
ee me A 


The Analysis of Pyrolignate of Lime. By R. Fruesentus 
(Zeitschr. Anal. Chem., 1874, 153—161). 


Tuts is a process similar to that devised by Fresenius for the analysis 
of lead pyrolignate (p. 921 of last volume). 5 grams of calcium pyro- 
lignate are introduced into a 250 c.c. flask, which has also a mark at 
2521 ec. 150 c.c. of water are then added for solution, and 70 c.c.. of 
standard solution of oxalic acid. The flask is then filled to the higher 
mark, corked up, and well shaken. After the precipitate has settled, 
200 c.e. are filtered off. 100 c.c. of the filtered fluid are drawn off, and 
the total amount of acid .determined with normal sodium hydrate, 
litmus and turmeric paper being used to test the end of the reaction. 
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Multiplication by 2°5 gives the total amount of acid in the 5 grams 
used. A solution of pure calcium acetate is added to another 100 c.c., 
and the precipitate of calcium oxalate filtered off and weighed as calcium 
carbonate. If y be the amount found, the equation 100: 250::y:2 
gives the amount of calcium carbonate obtained from 5 grams of 
calcium pyrolignate. The amount of calcium carbonate found is cal- 
culated to anhydrous oxalic acid (C,0;) by the equation 100 : 72: : y’ 
(calcium carbonate found by the previous equation): #. The amount 
of anhydrous oxalic acid found is calculated to normal sodium hydrate 


sala 1 1000 2°5 X 36 X 1000 
y 7 es >] t 
by multiplication with 36 The product, y x 20 x 36 


is, however, the same as y X 50. 

If it be desired to avoid the weighing of the calcium carbonate 
obtained by gently igniting the precipitated oxalate, the precipitate 
may be strongly ignited, and the calcium in the residue, whether it 
exists as caustic lime or as carbonate, estimated by titration with 
normal hydrochloric acid and back-titration with soda. 

W. R. 


Note on Procter’s Reaction for Gallic Acid. 
By F. A. Firiicxiecer (Pharm. J. Trans. [3], iv, 83). 


Tue statement that an alkaline arsenate and gallie acid in aqueous 
solutions develop a green colour, requires some modification. The fact 
is well known and recorded, but the arsenate has nothing to do with 
the reaction, as phosphates, borates, &c., give the same reaction. The 
reaction is developed by any alkali, provided it is present in minute 
quantities. This reaction distinguishes gallic acid from guallotannic 
acid and pyrogallol. Another reaction suffices to distinguish gallic 
acid. A dilute solution of ferrous sulphate with an aqueous gallic acid 
solution, remains colourless, provided tannic ac'd and ferric salts are 
absent. The violet colour of ferrous gallate does not appear if the 
acid present be powerful, but it appears when only a weak acid is present, 
such as acetic acid. 
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Simplification of Bunsen’s Method of Estimating Urea. 
By G. Bunge (Zeitschr. Anal. Chém., 1874, 128—132). 


Tue author does away with the many weighings required in Bunsen’s 
method by adding a measured quantity of ammoniacal barium chloride 
solution to a measured quantity of urine, filtering, and heating a 
measured quantity of the filtrate in a sealed tube. The temperature 
need not be raised above 200°. If 100 c.c. of urine and 50 c.c. of 
barium chloride solution have been used, 15 c.c. of the filtered liquid 
may be assumed to contain 10 c.c. of urine; the small inaccuracy here 
introduced is shown to have but a very slight influence on the final 
results. 

The barium carbonate produced is transferred, as far as possible, to 
a filter, well washed, and dissolved in hydrochloric acid; that portion 
which adheres mechanically to the tube is likewise washed until free 
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from barium chloride and dissolved in hydrochloric acid, and the two 
acid liquids are mixed. The barium in this liquid is now precipitated 
as sulphate, collected, and weighed. 

M. M. P. M. 


Technical Chemistry. 


An Apparatus for recovering the Iodine disengaged in the 
Manufacture of Superphosphate of Lime. By P. TuiBautt 
(Compt. rend., xxix, 384—387). 


Certain phosphates from the departments of Tarn and Garonne-et- 
Lot have been shown by several chemists to contain iodine, the greater 
part of which is in the form of a compound soluble in water, probably 
calcium iodate. 

The author describes an apparatus by which the iodine which is 
volatilised when these phosphates are treated with sulphuric acid may 
be collected. It consists of a cast-iron mixer (malaxeur), which 
receives the powdered mineral and the acid. The mixture falls into 
brick chambers where it solidifies. A powerful aspirator draws the 
acid vapours through a sheet-iron tower filled with coke wetted with 
water. The same liquid passes several times through the coke, and 
ultimately contains as much as 8 grams per litre of iodine in the form 
of iodide of iron. To this solution sulphate of copper is added, and 
the cuprous iodide thus obtained is distilled with sulphuric acid. 

W. A. T. 


On the Causes which modify the Setting of Plaster. New 
Cements of Plaster and Lime, By E. Lanprin (Compt. 
rend., Ixxix, 658—660). 

THE actions which occur during the setting of plaster are three, and 

may be seen with a microscope. 1. The burnt plaster in contact with 

water becomes crystalline. 2. The water surrounding the crystals 


dissolves a certain quantity of the calcium sulphate. 3. A portion of 


the water is evaporated by the heat of combination, and a crystal 
forms which determines the crystallisation of the whole mass, just 
as when a crystal of sodium sulphate is dropt into a supersaturated 
solution of that salt; but it is only after some time that the mass 
acquires its maximum hardness, and the plaster then contains the pro- 
portion of water required by the formula CaSQ,.2H,O. This amount 
of water does not diminish by evaporation. Only about 12 per cent. 
of water should be added, as ordinary plaster always contains about 
8 per cent. ; yet in practice never less than 33 per cent. is added in 
order to prevent setting before the plaster can be used; the effect is to 
produce very porous, slowly-drying plasters which rapidly determine 
nitrification. To diminish the rapidity of setting is to delay the crys- 
tallisation, which can be effected by adding gum, gelatin, guimauve 
powder, glycerin, and similar bodies; while inert substances such as 
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sand, barium sulphate, &c., diminish the solidity of the material with- 
out in the least effecting the desired end. In over-burnt plasters 
crystallisation may be determined by admixture with ordinary plaster, 
the setting of the latter occasioning the setting of the whole. A 
similar effect is produced by simply placing the two plasters in con- 
tact. Lime has a favourable effect on plaster, occasioning more rapid 
setting and giving hardness. With 10 per cent. of lime the plasters 
are susceptible of a polish; samples with 75 per cent. of lime have 
been made ; they are very hard, yet light, and may perhaps be utilised. 
oe mie. 


Russian Coals and Lignites. By A. Scuzurer-Kestner and 
C. Meunrer-Dotrvus (Ann. Chim. Phys. [5], ii, 325—332). 


Mucu of the coal from the immense deposits in the basin of the Donetz 
is of exceptional purity, leaving only 2 or 3 per cent. of residue in the 
grate. The following are the results obtained with three samples of 
coal and one of lignite from this region:—I. From Grouchesski is 
a greyish-black coal, having a very brilliant metallic lustre. It is very 
hard and compact, and keeps its form while burning, It burns with- 
out flame or decrepitation. It contains pyrites, II. From Mioucki is 
deep black and very brilliant. It is very friable, and burns without 
much smoke. It is well adapted for blacksmiths, and is equal to, and, 
in some respects, superior to the Welsh coal much used in the English 
Navy, the analysis of which appears in this Jowrnal ({2] x, 91). 
III. From Galoubosski, is black and brilliant, with a slightly conchoidal 
fracture. It is compact,and burns with more smoke than II. IV. A 
lignite from Riazan is known as Toula lignite, It occurs in slabs 
which break down, with conchoidal fracture, into jaminated fragments. 
It contains abundance of pyrites. It generally contains more water 
than the sample analysed, and often leaves 30 per cent. of residue on 
the grate. 


Crude.| Pure. | Crude.| Pure. | Crude.| Pure. | Crude.| Pure. 


. eewrer 4°08} — 1°39); — 4°88 —_ 9°39 _— 
Mbsccsvcccnl 2 Or — 0°23 1°42 — 16°86 ome 
Hydrogen....| 1°27 1°35 | 4°43 ‘O} 4°75 4°49 | 6:09 


4 5°07 
Carbon ......| 91°20 | 96°66 | 89°97 | 91°45 | 77°47 | 82-67 | 54°37 | 73-72 
< . ee 1°88| 1°99] 3°98| 4°05 12-26 


100-00 |100°00 }100 ‘00 |100°00 }100 00 |100°00 {100-00 |100-00 


Per cent. of coke.. 91°04 80 ‘61 60°88 37°03 
Heat - units per 
kilo. of pie 82°59 86 *95 80°21 76 ‘87 
substance.... 
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Evolution of Red Fumes during the Evaporation of Sugar 
Solutions in the Vacuum-pans. By E. J. Maumens (Compt. 
rend., Ixxix, 663—665). 


Tue author having noticed, during the late sugar harvest, the evolution 
of red fumes during the boiling of the syrups in the vacuuni-pans, 
especially at the moment when the air-pumps began to act, determined 
to investigate the cause. 

Beetroot-juice contains a notable proportion of nitrates, and it is 
evidently from these that the red fumes are evolved. In order to 
determine the cause of the evolution, very pure sugar-candy was 
treated in solution with nitrates uf potash, soda, magnesia, and lime, 
in various proportions, without effect; but on boiling 5 grams of 
sugar with 100 of water and 2 of ammonium nitrate (or a maximum 
of 12°5), the liquid rapidly becomes coloured, and at 125° swells up 
aud evolves a quantity of vapours having a cyanic odour, almost 
entirely condensable, but containing nitric oxide. The sugar, there- 
fore, is the cause, or one of the causes, tending to produce the red 
fumes, whenever the juice contains ammonium nitrate, or any nitrate 
and an ammoniacal salt, and the ammonium nitrate is very certainly 
one of the most active causes of the discoloration of the concentrated 
syrups (masses cuites*), and the production of molasses towards the 
end of the evaporation. The remedy is to treat the juices (syrups) 
with lime, and keep them at least 24 hours, in order to evolve the 
ammonia, as suggested by the author in 1855. The preliminary out- 
lay for tanks for storage would be quickly repaid by the increased yield 
and facility of working. 

co oP. 


Action of Alimentary and Medicinal Liquids on Vessels made 
of Tin containing Lead. By J. Forvos (Compt. rend., Ixxix, 
678—680). 


WHEN wine, vinegar, or other acid liquid remains in such vessels for 
some hours, it dissolves an appreciable quantity of lead. Hence the 
danger of using alloys of tin and lead for making drinking-vessels, 


or for lining culinary utensils. 
R. R. 


Thum’s Gas-generator in Sunderland. (Dingl. polyt. J., ecxiii, 
121.) 


On Mechanical Puddling. By P. Tunner (ibid., 123). 


Loew’s Apparatus for the industrial preparation of Ozone. 
By A. Orr (ibid., 180). 

* The name given in English works to syrups after evaporation in the vacuum- 
pans. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


V1.—On the Composition of Autunite. 
By A. H. Cuurcoun. 


THE recent discovery of a new locality in Cornwall for autunite 
induced me to make a fresh examination of this mineral species. The 
crystals from Cornwall, though distinct and perfect, being very thin, I 
was obliged to content myself with the employment of a quantity of 
the material rather insufficient for a satisfactory quantitative analysis. 
However, as 2 remarkable peculiarity concerning the condition of the 
water in this mineral presented itself, I availed myself of two fine 
specimens from the well-known French locality of St. Symphone, near 
Autun. One of these, hereinafter designated ‘“‘ Autun A,” consisted of 
a crust, half an inch thick, of large crystals irregularly massed 
together in fan-like aggregations, and was of a citron-yellow colour ; 
the other specimen was similar, but the crystals were smaller, and their 


yellow tint approached that of sulphur. This specimen is named . 


“ Autun B.” The Cornish specimen occurred in thin isolated rhombic 
tables, translucent to sub-transparent, and was sulphur-yellow. All 
the samples were prepared for analysis by careful selection, so that no 
foreign matter or gangue was introduced. The crystals were then 
finely ground, and submitted to the following treatment :—Imme- 
diately after grinding the powder was weighed ; it was again weighed 
after the lapse of some hours. This was done to see whether exposure to 
air varying within natural limits, both as to temperature and humidity, 
would cause any loss or gain in the weight of the freshly powdered 
mineral. No gain ever occurred, but a loss, never reaching 1 per cent., 
however, was occasionally recorded. This loss might have been due 
to the escape of interstitial water, but I am disinclined to accept that 
conclusion in the light of the results presently to be mentioned. In 
the next place the powdered specimens were (usually) submitted to dry 
air confined in a bell-glass over oil of vitriol. The result of this treat- 
ment was most striking, for in the case of both the Cornish and the 
Autun specimens a loss of water then took place at ordinary tempera- 
tures, of from 8°24 to 9°08 per cent. When uninjured crystals of the 
several specimens were submitted to the same conditions, an almost 
complete loss of transparency occurred, accompanied by increased 
fragility. The physical changes wrought in the mineral by exposure 
to dry air indicate that the water thus removed is not mere accidental 
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or interstitial moisture, but is_ absolutely essential to the integrity of 
the compound—to the constitution of this mineral species. And this 
indication is confirmed by the constancy in the amount of water so lost : 
in every analysis it reached a maximum practically identical, beyond 
which no further exposure to the same conditions could push it. Had 
this loss of water and this appearance of opacity occurred in a soluble 
crystalline salt, like ordinary sodium phosphate, it would have been 
accepted at once, and named efflorescence. An insoluble mineral like 
autunite, placed under novel conditions, dissimilar to those of its for- 
mation, might not unreasonably be regarded as liable to some corre- 
sponding change. 

But the definite loss of water suffered by autunite in dry air is not 
the only peculiarity of this mineral, for it sustains a further loss in 
vacuo. Placed over oil of vitriol ina nearly perfect vacuum, it soon loses 
an amount of water which is fairly definite and constant, when the pre- 
vious drying over oil of vitriol has been properly carried out. This loss 
amounted to 4°95 per cent. in one case and to 528 in another. If the 
vacuum be bad, then little or no loss occurs until the powdered mineral 
is heated to 100°, when the water which should have been removed by 
the absence of the atmospheric pressure, is driven off by heat. But 
if autunite be duly dried in vacuo, it loses nothing more at 100°, although 
‘ that temperature suffices to dry it as effectually as a vacuum. In the 
table that follows I have collected my analytical results. I would first 
observe, however, that I did not always ascertain separately the 
amount of water lost under the various conditions specified, not having 
made the earlier analyses so complete as some of the later; and in one 
instance, marked *, I found that the air-pump had leaked, and conse- 
quently no loss occurred until the material employed had been after- 
wards heated to 100°. For reaching this temperature, a large double 
air-bath with a regulator was used instead of a steam-bath. 


Analyses of Autunite. 


Specimen analysed. Cornwall. Autun A. Autun B. 
z II. 1g. IV. ¥. 
Substance taken (gram)...... 134 3885 303 398 728 
H,0O lost over H,SO,......... —— 032 "0275 = 0385 069 
H,O lost in vacuo ..........—— aa ‘O16 ae ‘036 
0 lost-at 100°............ C105 087 none 029* "0055 
H,0 lost at redheat ........ °0055 ‘016 ‘016 016 0375 
WG OMAMNEE 6 iciccicccisce §= “OD a ‘180 — "4345 
REET Reeresa era: 012 — 028 — ‘069 
Mg,P.0, ,, Mdaceeerecee ae a ‘07 085 1697 


* Of this water ‘012 was given off at 180°C. 


CHURCH ON THE COMPOSITION OF AUTUNITE. 111 


Translated into percentages, the preceding numbers become— 


Z, II. IIT. IV. V. 
H,0 lost over H,SO,........ == 8°24 9°08 8°38 9°48 
H,O lost im vacuo ........0. —— 5°28 —-- 4°95 
HO lost at 100°............ 18°8 6°90 7°29 75 
H,O lost at red heat ........ 4°85 4°12 5°28 4°02 5°15 
Be 44 oalscweine bead anredar 60°00 —— 61°34 60°84 
CaO . 5°0l —— 5°24 as 5°31 
P.O; . 13°84 —— 14°97 13 ‘66 13 40 


Confining our attention to the main point under discussion, namely, 
the relation in which the water of autunite stands to this mineral, we 
may summarize the foregoing percentages thus— 


a zi. III. IV. V. 
Total percentage of water lost in dry oe io Be. x, 
air, 72 vacuo and at 100° .. 13 8 15°14 15°36 15°67 15718 
Water lost at red heat ............ 4°85 4°12 5°28 4°02 5°15 


Total percentage of water........ 18°65 19°26 20°64 19°69 20°33 


If we calculate these numbers into mean percentages, we conclude that 
in vacuo autunite loses 15°03 per cent. of water, and at a red heat 4°68 
per cent., making altogether 19°71 per cent. We say that this 15°03 
per cent. is lost in vacuo, because, as before explained, this always 
happens when that method of drying the mineral is the only one 
adopted, and when, therefore, the substance has not had the oppor- 
tunity of giving up some 8°8 per cent. of its water to dry air at the 
ordinary temperature. 

In conclusion, one point remains to be considered—how many mole- 
cules of water do autunite crystals naturally contain, and what number 
of the molecules is removed during those processes of disintegration 
and change which take place in dry air or in vacuo? Now Berze- 
lius’s analysis of autunite gave but 15°48 per cent. of water; Pisani, 
on the other hand, found 20 per cent. On the strength of the former 
result we should assign 8H,O (requiring 15°77 per cent.) to the mole- 
cule of autunite, but the latter result corresponds more nearly with 
10H,0, which demands 18°96 per cent. of water. It is this latter 
theory of 10H,O which is so thoroughly confirmed by the analyses 
given in the present paper. I conclude, then, that the following 
formule represent the composition of the mineral autunite:— 

Autunite as it exists in the unaltered crystals— 


U.O. 
ao \ P,0,.10H,0. 


Autunite dried 7 vacuo— 


ee 
CaO dey );.2H20. 


~ 
7) 
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The difference between these two formule of 8H,0 corresponds with 
15°18 per cent. of water. My experiments gave as a mean 15°03; a 
closer accordance of experiment with theory could not be required. 

The closely allied uranium-copper phosphate, torbernite, did not show 
analogous results, as the following numbers prove :— 


‘819 gram pure torbernite in powder lost 
003 —=«,, + H,O in dry air, 

nothing in vacuo. 

‘091 gram H,0 at 100° = 11°11 per cent. 
035, » atred heat = 4°25 per cent. 


The formule deduced from these numbers are :— 
Torbernite as it exists in the unaltered crystals, 


U.0; 
CuO 


Torbernite dried at 100°, 


U.0; 
CuO 


Thus the loss of 11:11 per cent. H,O at 100° corresponds with 6H,0 
(theory requires 11°54 per cent.) ; while the mineral thus dried retains 
2H.0, more intimately united, but driven off at low redness, when a 
loss of 4°25 per cent. is experienced, theory indicating a loss of 3°84 
per cent. 

Thus it will be seen that autunite and torbernite, so long considered 
isomorphous, differ slightly in composition, as they do in form. 

I must ask the forbearance of the Society for the prolixity of my 
present paper. I felt that unless I placed the whole evidence in the 
present case before chemists, they would have been as unwilling to 
admit, as I myself once was, the conclusions which I have deduced 
from analysis. I now consider that there are cases in which the drying 
of minerals in vacuo removes essential water, and not, as I formerly 
believed, accidental moisture only: and I further believe that abso- 
lutely dry air does, in still rarer instances, effect a similar alteration. 
I have already obtained such a result with two other mineral species. 


\ P.0,.8H.0. 


} P.0,.2H,0. 


dl 
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VII. The Action of Baryta on Oil of Cloves. 
By A. H. Cuurcu. 


Tue several observations which have been made from time to time, on 
the action of caustic baryta on eugenol, being discordant, I have endea- 
voured, by operating on large quantities of material, to reach a satis- 
factory conclusion. I was specially induced to take up the subject, 
from having incidentally recorded in a paper published some 20 years 
ago, that I had made a preliminary trial of the reaction in question. 
On repeating the experiment on a larger scale, and with eugenol from 
oil of cloves of ascertained genuineness, though I failed to obtain 
confirmatory evidence of my former view, I secured some results 
which I trust may be deemed worthy of the attention of the Society. 

Between 5 Ibs. and 6 lbs. of English clove oil, chiefly supplied by 
Messrs. Hopkins and Williams, were employed in the present in- 
quiry, which was commenced several years ago, and concluded only 
in October last. I will first describe some experiments as to the 
physical characters of pure eugenol itself, and of the terpene with which 
it is associated in clove oil. 

The eugenol was prepared by saturating the oil with caustic potash 
in solution, and siphoning off the undissolved terpene, some of which, 
however, will dissolve in the strong potassium-eugenol solution. On 
supersaturating the latter with hydrochloric acid, the eugenol sepa- 
rates, and is drawn off by a tap-funnel when it has stood for some 
time. By several distillations in a current of dry hydrogen, it was 
gradually freed from water and most of the admixed terpene still 
remaining. Before the residue in the retort became resinous and semi- 
solid, it was noticed that a liquid came over, having a more oily 
appearance than eugenol, and a higher boiling point, while a strong 
creasotic odour was also observed in the very last portion of this dis- 
tillate. Pure eugenol was found to have the specific gravity 1:066 at 
15° C., while its uncorrected boiling point was 244°. On applying 
the corrections (as described in Watts’s Dictionary, vol. ili, p. 85), for 
which the following are the data, it becomes 251°8° :— 


Barometer = 744°5 mm. 

T° = 244 = observed temperature by principal thermometer. 

= 25 = temperature of second thermometer. 

6 = ‘0001545 = coefficient of expansion of mercury. 

N 214 = length in degrees, of that mercury-column of 
principal thermometer which has mean tem- 
perature 25°. 
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With a carefully prepared and dried sample of eugenol, distilled in 
dry hydrogen, with every precaution* to endure accuracy, the boiling 
point did not vary more than 1° on either side of 244°. 

Although the quantity of terpene in clove oil is relatively small, yet 
the several pounds of material operated upon enabled me to prepare 
some ounces of this bydrocarbon. It was noticed that the range of 
temperature within which it distilled, after having been simply treated 
with stick potash, was much lower than that observed with the same 
terpene after it had been cohobated with sodium—a useful method of 
purifying hydrocarbons, which I published in 1855. On the first dis- 
tillation the dry clove terpene came over between 126° and 165°, the 
largest fraction being collected between 160° and 164°, while on the 
second distillation of this fraction, most liquid was collected between 
215° and 221°. This terpene must have been nearly pure, though it had 
not been treated with sodium, for it had the spec. grav. ‘9064 at 15°, 
and gave the following numbers on analysis :— 


I. 33 gram of terpene, gave— 
10622 gram carbon dioxide, and 
3439 =, water. 


II. ‘3609 gram of terpene gave— 
1:1595 gram carbon dioxide, and 
‘3794 ,, water. 


Experiment and theory are here shown in percentages :— 


Experiment I. Experiment IT. Theory (C;Hs). 
Carbon...... 87°79 87°62 88°23 
Hydrogen.... 11°59 11:68 11°77 

99°38 99°30 100-00 


When, however, the terpene was distilled twice from sodium, it 
boiled chiefly at 247° to 250° (uncorrected), and was almost constant 
at 247°. This temperature when corrected becomes 253°9°, the data 
being :— 


Barometer = 744 mm. 
a = 247°. 

t° = .$5°. 

é = ‘0001545. 
N = 193°. 


* Praughts of air were prevented by suitable metal screens round the retort: 
the mean temperature (¢°) of the exposed portion of the principal thermometer was 
ascertained by keeping the bulb of the second thermometer in a small trough of 
zine powder surrounding a particular part of the stem of the principal thermometer : 
a perforated disc of mica preserved this trough from receiving heat from currents of 
hot air. 
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The specific gravity of the terpene at 15° was now ‘905, instead of 
‘9064, as before. A not very successful vapour-density determination 
in the vapour of boiling mercury by means of the apparatus described 
by Greville Williams, gave the following data :— 


Balloon and air........ 21°5564 grams at 16° Bar. 
- vapour.... 21°8180 ,,  ,, 300° \ 752 mm. 

Residual air ....... nn ‘2 c.c. at 19°. 

Capacity of balloon.... 82°3 e.c. 

Vapour-density ...... 7 7air = 1 (or1l4if H =). 

The formula, C\;H., demands 7°05 (or 102 if H = ;). 


From these resuits it may be concluded that, whatever be the nature 
of the terpene as it naturally exists in the clove oil, it certainly has 
the formula, C,;H»;,, after prolonged treatment with sodium, possessing, 
moreover, the high boiling point 253°9°, and the specific gravity 0°905, 
which are concomitants of that formula. 

It now becomes necessary to revert to the main subject of the 
inquiry, the nature of the product or products resulting from the 
action of the baryta on eugenol. After several trials, the experiment 
was thus made. At each operation (and there were more than 30), 
60 grams of eugenol, 90 of caustic baryta, and 30 of powdered zinc 
(together with 30 grams of the residue of former operations), were 
distilled in Florence flasks with bent necks. About 10 to 15 parts of 
an oily distillate were obtained for each 100 parts of eugenol employed, 
this oil being unaffected by baryta when once or twice redistilled from 
that substance in a current of dry hydrogen. When about 2,000 grams 
of eugenol had been used, the mixed distillates were purified and sub- 
mitted to fractionation, all the distillations being performed in a stream 
of dry hydrogen. It is not necessary to give the results of the earlier 
analyses of the several fractions, for unfortunately they were all 
vitiated by the presence, then unsuspected, of traces of the clove ter- 
pene, but it may be mentioned that the (uncorrected) boiling point of 
the chief fractions collected were between 222° and 251°, and that the 
main portion came over at 244°. After several further fractionations, 
the higher portions were found to be free from any terpene, although it 
could not be eliminated from the lower fractions. The largest quan- 
tity of the new product was found to boil between 255° and 260° 
(uncorrected), and came over almost entirely at 255°, which corrected 
becomes 262°5°. This oil was colourless, neutral, of specific gravity 
1046 at 15°, and gave on analysis the following results :— 

I. -3843 gram gave— 
10430 gram CO,, and 
2793 =, HO. 
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II, +3722 gram gave— 
1:009 gram CO,, and 
2°723  , H,O. 


Translated into percentages of carbon and hydrogen, and compared 
with the nearest theoretical proportions, the above numbers are as 
follows :— 


Experiment I. Experiment II. Theory (C,,H,,0,). 
Carbon ...... 74°02 73°93 74°16 
Hydrogen.... 807 © 8:13 7°87 
Oxygen...... 17°91 17°94 17°97 
100-00 100:00 100-00 


Eugenol itself, C\oH,20., requires 73:17 p. c. C., 7°32 p. c. H., and 
19°51 p. c. O., while the formula given above, that of methyl-eugenol, 
presents just that slight excess of carbon and deficiency of hydrogen 
which is usually shown in comparison with the results of experiment. 
On the other hand ethyl-eugenol, C,,.H,,O., contains 75°00 p. c. C., 
8°33 p. c. H., and 16°67 p. c. O., numbers which are quite incompatible 
with the results of my analyses. There is, however, one serious diffi- 
culty in accepting the conclusion that the neutral oil now under con- 
sideration is methyl-eugenol. For this compound, as obtained by 
means of the reaction of sodium-eugenol on methyl iodide, boils, not 
at 262°5°, but between 237° and 239°; whereas it is ethyl-eugenol, 
C,2H\,O2, that has a boiling point (251° uncorrected) near that of 
my new product. One explanation suggests itself, namely, that the 
product above described is isomeric, but not identical with methyl- 
eugenol ; the results of its oxidation favour this view to a certain extent, 
as we shall presently see. A determination of the vapour-density of 
the new product threw no light on the matter, since a serious amount 
of oxidation occurred, even though the balloon used had been filled 
with hydrogen ; this determination is here given, however, for what it 
is worth :— 


Balloon + air........ 18°6743 at 12° Bar. 

» + vapour.... 18906 at 350° } 753°2 mm. 
Capacity of balloon .. 88°7 c.c. 
Residual air.......... 0°8 c.c. at 17°, and 751 mm. 
Vapour density ...... 688air=1 (or 996if H=1), 
Serer rrr = 616 (or 89if H = 1). 


Had the substance been ethyl-eugenol, its vapour would have been 
96 times as heavy as hydrogen, and although my result nearly reached 
100, yet the dark-coloured resinified oil which remained in the balloon 
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showed clearly enough that the high density deduced from the 
experiment must have been much in excess of the truth. 

There still remained a method of testing the constitution of the new 
product (boiling at 262°5 corr.), namely, its conversion into dimethoxy- 
benzoic acid. Following the directions of Graebe and Borgmann 
(Ann. Chem. Pharm., clviii, 282), I digested the several fractions of the 
product from eugenol, with glacial acetic acid and potassium dichromate 
for several days, at 100°. In each case an acid was obtained, agreeing 
in properties and composition with dimethoxybenzoic acid, CyH.O,, or 
C;H;(OCH;),.CO,H. 

It would be tedious to give all the analytical details and methods of 
purification adopted, but I may state that the pure acid which I 
obtained fused at 179°5°, and partially sublimed at a higher tempera- 
ture, giving out at the same time a strong odour of creasote. Its 
recrystallised silver salt gave the following results on analysis :— 

The acid prepared from the fraction boiling between 255° and 260° 
(uncorrected), gave a silver salt, which on ignition yielded this 
result :— 


‘1871 gram of silver salt gave 
0698 gram of silver = 37°30 p. c. 


The acid prepared from the fraction boiling between 190° and 230° 
(uncorrected), gave a silver salt, which on ignition yielded this 
result :— 


1141 gram of silver salt gave— 
043 gram of silver = 37°68 p. c. 


The acid from the fraction 235° to 240° gave a silver salt, which on 
ignition yielded this result :— 


‘1985 gram of silver salt gave— 
‘075 gram of silver = 37°80 p. c. 


The formula of silver dimethoxybenzoate demands 37°37 p. c. of 
silver; it is evident therefore, that this was the salt obtained in each 
case. The action of the oxidising mixture was, however, most rapid 
and effective upon the fraction 235° to 240°, a fraction which corre- 
sponds in boiling point with that of ordinary methyl-eugenol; and 
although the acid from the higher fraction, 255° to 260°, was pro- 
duced more slowly, yet no other acid could be detected as accompanying 
the dimethoxybenzoic acid from this fraction. 

A combustion of a silver salt, made from the purified acid pre- 
pared by oxidising a fraction boiling between 251° and 255°, gave the 
following results :— 
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0'4 gram of silver salt gave— 
56465 gram CO,, and 
119 +, 4H,O. 


‘These amounts correspond with the following percentages :— 


Experiment. Theory (CpH,AgO,). 
Carbon........ 37°26 37°37 
Hydrogen .... 33 3°11 
EP Wawnee ce — 37°37 

22°15 


Taking all these observations into consideration, together with the 
results of all the analyses which I have made, I conclude that the action 
of baryta on eugenol is not a precise or definite one; that the greater 
part of the eugenol is carbonised and destroyed; and that from the 
products of such destruction a minute proportion of the remaining 
eugenol receives an addition of CH,, becoming thereby converted 
partly into methyl-eugenol, and partly into another body of the same 
empirical] formula, and possibly isomeric with that ether. These con- 
clusions are not as definite as I could wish, but I may, perhaps, be 
permitted to plead in excuse for not pursuing the investigation fur- 
ther, the very large expenditure of material and of time which even 
such results as I have obtained have demanded. Slender though the 
interest of the inquiry may be, one thing is clear, that none of the 
former conclusions as to the nature of the action of baryta on eugenol 
are correct. 

Should I be able to resume the present investigation, there are 
several points which might be worth attention. Among these I would 
include the nature of the cresol-like body which distils over towards 
the end of the rectification of large quantities of eugenol; the com- 
position of the fraction a little lower than this, but higher than eugenol, 
and the volatile base resembling propylamine, which accompanies the 
crude oily distillate obtained by the action of impure baryta (from igni- 
tior of the nitrate) on eugenol. 

In conclusion, I have much pleasure in expressing my thanks to 
Mr. R. C. Woodcock, for the care with which he has performed all 
the analytical work, as well as the specific gravity and boiling poirt 
determinations recorded in the present paper. 
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General and Physical Chemistry. 


Variability of the Spectra of Incandescent Gases. 
By O. Scuenk (Zeitschr. Anal. Chem., 1874, 386—390). 


Tue author supports the opinion that a gas may exhibit more than 
one spectrum, and considers that the circumstances which most defi- 
nitely produce modification are :— 

1. The density of the gas. 

2. The strength and nature of the electric discharge, and the tem- 
perature to which the gas is thereby brought. 

3. The thickness of the radiating layer. 

4. The chemical constitution and purity of the gas. 

The description of the changes taking place on rarefying hydrogen 
is almost the same as that given by Willner, with the exception that 
the spectrum of six bands is said to appear before the highest degree 
of exhaustion is attained, and that when the utmost limit is reached, 
one or other of the bands is replaced by a group of fine lines, which 
every now and then reverts to the band spectrum. 

The effect of the different kinds of discharge is that with the silent 
discharge and a high pressure, the same spectrum may be obtained as 
with the spark discharge at a lower pressure. At the same tension 
the only difference is that with the spark discharge the spectral lines 
come out more brilliantly. 

It is to be noted that the layer of gas heated by the spark is ex- 
tremely thin, whilst with the silent discharge the entire mass of the 
gas is rendered incandescent, though the temperature is lower. 


The general conclusion to be drawn from the researches of Angstrém 
and Willner is that the band spectrum belongs to the luminous envelope 
of the spark and the line spectrum to the spark itself. 

As regards the fourth point, the author admits that it is impossible 
to ensure absolutely the purity of the gases employed. 


M. J. S. 


The Spectrum of the Light of Exploding Gun-cotton. 
By O. Louse (Pogg. Ann., cl, 641). 


Tue following lines were measured :— 


1 
—_ meters. 
109 
Ee kdb de cw sas bad bees & chbes cudeeeotaces 644-6 


622-4. 
Broad band........ EE Te ee ne 1 6103 
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1 

— meters 
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601°8 
SE , WOOD cavcctcdvevdee onedouses { 589-5 
, , 589°5 
do. the very bright Na lines .......... 588-9 
it Spit piehbe behind seadborenesivdecsevs 572°8 
Faint, but sharply defined..........:..0eeeeee 568°7 
Very bright, broad line, without sharp edges.... 5548 
Rather less bright do. do. wee 5004 


A very faint continuous spectrum was also observable. 

The most remarkable feature is the widening of the sodium lines, 
especially the more refrangible, so that, in some cases, the space 
between them is quite obliterated. This appears to be connected with 
the violence of the explosion. 

M. J. S. 


On the Light reflected from Potassium Permanganate. 
By E. WiEpEMANN (Pogg. Ann., cli, 625—628). 


Tue author has extended the experiments of Stokes on the spectrum 
of the light reflected from the surface of potassium permanganate. 
This surface was obtained by burnishing the powdered salt on a glass 
plate by means of an agate burnisher. This prepared plate was then 
inserted in a hollow right-angled prism, which could be filled with 
benzene or carbon bisulphide, so that the light reflected from the sur- 
face of the permanganate immersed in the fluid could be examined by . 
the spectroscope. 

Tables are given of the absorption spectra of the reflected and also 
of the transmitted light, from which it appears that no bands in the 
latter cover, even partially, those of the former, nor do any of them 
lie exactly intermediate between any two of the former. The position 
of the bands is independent of the angle of incidence, both with ordi- 
nary light and with that polarised parallel to the plane of incidence. 
When the light, however, is polarised at right angles to the plane 
of incidence, the bands occupy the same position as above, up to a cer- 
tain angle, which is 58°5° for air, and 52° for benzene or carbon bisul- 
phide, but with a slight increase of the angle of incidence they suffer 
a sudden displacement towards the blue. 

C. E. G. 


Behaviour of certain Fluorescent Bodies in Castor-oil. 
By Cuas. Horner (Phil. Mag. [4], xlviii, 165). 


Certain natural organic colouring matters, which exhibited no fluor. 
escence when in aqueous or alcoholic solution, were observed to 
fluoresce brightly when dissolved in castor-oil; while other substances 
possessing naturally a faint fluorescence were found to have this pro- 
perty considerably augmented. 

In this solvent, cudbear exhibited a brilliant orange-coloured light, 
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and extracts of logwood and camwood a powerful apple-green fluor- 
escence. The well-known fluorescent light of turmeric solutions was 
increased in brilliancy at least threefold, and is described as a vivid 
emerald-green fluorescence, comparably only with the appearance pre- 
sented by the best uranium glass under similar circumstances. It is 
suggested, therefore, that in studying the phenomena of fluorescence, 
advantage should be taken, when possible, of the solvent property of 
castor-oil. 
J. W. 


Electric Conductivity of Woody Bodies and other Bad 
Conductors. By Tx. pu Moncet (Compt. rend, lxxix, 41—44, 
110—114, 154—159, 295—299, 356—360, 591—594, 753—-757, 
945—949. 


THESE researches were undertaken with a view of determining how far 
the conductivity of various kinds of wood, &c., is dependent upon the 
moisture with which they are more or less charged, even when appa- 
rently quite dry. The mode of experiment was to place a small bar of 
the substance in the circuit connecting the poles of a constant battery 
of six cells, and including a delicate galvanometer. A plate of plati- 
num was pressed strongly against each extremity of the bar, thus 
forming electrodes for the entrance and exit of the current. The 
deflection was read after the circuit had remained closed for five 
minutes, and each bar of wood was made the subject of experiment: 
1st, as received from the joiner; 2nd, after drying for two hours in a 
stove; 3rd, after exposure out of doors fora night; 4th, after expo- 
sure for hours to an atmosphere saturated with humidity. 

The results show that the conductivity of woods is in proportion to 
the amount of moisture imbibed into their pores. A piece of oak 

laced permanently in the circuit constituted a kind of hygrometer, 
for it exhibited variations of conductivity which followed, at an interval 
of some hours, corresponding changes in the humidity of the atmo- 
sphere. It was found much more difficult to expel moisture from the 
harder than from the softer woods, and in the former it was observed 
that moisture which had apparently been removed by a superficial 
drying reappeared in a short time. But when hard woods are once 
thoroughly dried, they absorb moisture from the air much more slowly, 
than the softer kinds do under the same circumstances, and the moisture 
which the hard woods have imbibed they obstinately retain, even in a 
dry place. The resistances to the current offered by rods of the same 
wood, but of different lengths and sections, are in accordance with 
Ohm’s law, or at least the deviations therefrom of the experimental 
figures are readily explicable, and the conductivity appears to be 
greater along the fibres than across them. 

In the tenacious compact solid produced by strongly compressing 
hardwood sawdust agglutinated with blood, the author has found an ex- 
cellent insulator for electric currents, and one possessing qualities which 
promise to render it more valuable than ebonite for certain purposes. 
Prolonged exposure in an atmosphere saturated with moisture left it a 
perfect non-conductor, even when it, was tested without a previous wiping 
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of the surface. A series of experiments on various kinds of woods im- 
pregnated with paraffin yielded some curious results, and appeared to 
show that the effect of moisture in giving conducting power to wood is 
diminished, and by several repetitions of the process of alternately 
stoving and steeping in paraffin, almost annulled. Mechanical com- 
pression at first augments the conductivity of wood by giving more 
continuity to its conducting moisture, but afterwards the conductivity 
progressively diminishes, for the atmospheric moisture finds its way 
with less facility into the compacted mass. 

By similar experiments with mineral substances, the author has 
found that, in so far as these are porous, some part of the observed 
effects are analogous to those presented by woods. Minerals, however, 
differ entirely from the latter by the very marked polarisation which 
occurs in them. Thus, with a sample of Caen stone, the initial devia- 
tion always decreased rapidly, and even after the current had been 
interrupted for some hours, the deviation of 50°, observed when the 
current was again established, fell in ten minutes to 18°, but a reversal 
of the electrodes sent it up to 85°. The most porous stones exhibit 
the greatest variation in their conductivity, according to their hygro- 
metric state, while the harder. stones, like hard woods, retam moisture 
more obstinately, and absorb it less readily. A certain kind of flint 
occurring near Caen was, however, found to have a conductivity quite 
exceptional, and even comparable with that of liquids. The state of 
aggregation of the particles of the substance, as modified by fusion or 
crystallisation, powerfully influences its conductivity; for example, 
porcelain which had been exposed to a very high temperature gave no 
deviation, even after prolonged exposure to moisture. Crystallised 
bodies insulate almost perfectly ; gypsum, however, gave a deviation 
of 5°, and quartz and Iceland spar, 2°5°; but in the last two substances 
the effect was probably due to surface moisture. 

By interposing between the platinum electrodes a thickness of 
various fabrics, such as silk, woollen, linen, cotton, the author has 
found in these also a conductivity varying so much with their hygro- 
metric state, that it may be said to be dependent on the hour of the 
day and the state of the thermometer. Contrary to expectation, he 
has observed that silk stuffs, and especially black silk stuffs, show a 
higher conductivity than woollen. Some black silk, in his experi- 
ments, yielded a deviation of 81°. By inquiries among the silk dyers 
of Lyons, he has traced this exceptional conductivity of black silks to 
the salts of iron, &c., with which they are dyed. Good black silks are 
charged with from 10 to 60 per cent. of their weight of dye-stuff; but 
the author also lets us into the secret that the weight of the iron dyes 
fixed on black silk is sometimes three times that of the silk itself. 
He suggests the galvanometric method used by himself as a possibly 
useful mode of detecting excess of dye. Linen absorbs moisture more 
readily than the other stuffs, and it has, therefore, a high conducting 
power, except when it is quite dry. The galvanometric indications 
are so precise, that it is possible readily to detect admixtures of the 
various materials in the fabrics experimented upon. Polarisation phe- 
nomena show themselves with fabrics, but not nearly to the same 
extent as with minerals. 


GENERAL AND PHYSICAL CHEMISTRY. 123 


From the results of a series of experiments on minerals, the author 
has arrived at a novel view of polarisation, namely, that for a certain 
direction of the battery carrent, polarisation may give rise to a pro- 
gressive augmentation of the intensity, while for the opposite direction 
the result may be a decided and rapid weakening of the current. 


R. R. 


The New Contact Theory of the Galvanic Cell. 
By J. A. Freminea (Phil. Mag. [4], xlvii, 401—411)]. 


Tue author points out that several of the able physicists who have 
lately advocated this theory have put forth contradictory statements 
on several points; but its fundamental principles are, that when two 
different metals are immersed in one liquid there is no difference of 
potential or electromotive force due to chemical affinity ; and that the 
chemical action in the battery is the result, and not the cause, of the 
difference of potential, which is due to the contacts of dissimilar 
metals. Several experiments of Faraday, De la Rue, and others are 
cited as directly combating this theory, and the author describes a new 
form of battery he has devised, in-which dissimilar metallic contacts 
are entirely avoided. An element of this battery is formed of two 
vessels, one containing dilute nitric acid, the other solution of sodium 
persulphide. A sheet of lead twice bent at right angles is made to 
dip into both vessels, in each of which there is also a copper plate, and 
these copper plates being connected by a copper wire, a current circu- 
lates in the sodium persulphide from the copper to the lead, and from 
the lead to the copper in the nitric acid. By repeating the arrange- 
ment with allemate acid and sulphide cells, connected with bent copper 
and lead plates, the author formed a battery of 60 elements, having an 
electromotive force equal to that of 15 Daniell’s cells. In this was 
observed a regular rise in potential from cell to cell, which could take 
place only at the surface of contact of the metal with the electrolyte, 
namely, at the seat of the chemical action. 
R. R. 


Researches on Galvanic Polarisation, and the Distribution 
of the Current in Electrolytes. By C. G. Miiuter (Pogg. 
Ann., cli, 286—303). 


In this first instalment of his communication the author gives fall 
details of a new method he has devised for estimating the force of 
polarisation. The determinations can be much more quickly made 
than by any process hitherto employed, and the possible errors fall 
within very narrow limits. 


R. R. 


On the Electromotive Force of Palladium in the Gas Battery. 
By E. Vittart (Pogg. Ann., cli, 608—619). 


As Graham considered the hydrogen combined with palladium to be 
in the active form, and Beetz has shown that the electromotive force of 
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the gas battery depends, not only on the nature of the gases, but also 
on the power of condensing them possessed by the electrodes, it 
seemed to the author that the couple with palladium electrodes would 
have a greater electromotive force than that with electrodes of pla- 
tinum. 

The author, after giving the details of the apparatus employed, and the 
method used for perfectly cleaning the electrodes, describes the series 
of experiments which he found it necessary to make in order to avoid 
the inaccuracies attendant upon a direct comparison of the electro- 
motive force of two gas couples, one furnished with platinum, and the 
other with palladium electrodes. In the first series of experiments the 
couple was formed of two electrodes, one of platinum, and the other of 
palladium immersed in hydrogen. In all these experiments the palla- 
dium appeared as the negative,* or more easily oxidisable electrode of 
the couple. This always occurred, notwithstanding the conditions were 
varied considerably. This result is quite in accordance with Graham’s 
opinion that hydrogenium is readily oxidisable. When a couple was 
formed with two platinum electrodes, one of which was in an atmo- 
sphere of hydrogen prepared from zine by the action of dilute acid, 
and the other in hydrogen obtained by electrolysis, a powerful deflec- 
tion of the galvanometer was observed, indicating that the electrolytic 
hydrogen was the more readily oxidizable. When the couple of plati- 
num and palladium above mentioned was charged with oxygen pre- 
pared by the decomposition of potassium chlorate, no perceptible effect 
was produced, neither was there any permanent deflection of the gal- 
vanometer needle with a couple with two platinum electrodes, one of 
which was in an atmosphere of oxygen and the other immersed in 
acidulated water. If, however, one of the platinum electrodes be in 
the oxygen, and the other in oxygen obtained by electrolysis, the latter 
electrode becomes strongly electropositive ; this is owing to the ozone 
present in the electrolytic oxygen. With palladium electrodes the 
action is complicated by the formation of palladium oxide on the sur- 
face of the palladium which has been made the positive electrode in the 
voltameter, and this oxide acts as a strongly oxidizing agent. 

The following method was employed for a comparison of the two 
couples. One with platinum and palladium electrodes was charged 
with chemically prepared hydrogen, which gave a deflection showing 
the palladium to be the electro-negative element ; a similar one charged 
with chemically prepared oxygen gave no current. On re-arranging 
these to form two couples, the one with platinum and the other with 
palladium electrodes, opposing them, and completing the circuit 
through the galvanometer, a current was observed indicating the 
superiority of the palladium couple, but this gradually decreased until 
it became zero. On arranging the elements, however, in the original 
order, the platinum and palladium -couple charged with hydrogen 
showed a powerful current in the original direction, whilst the corre- 
sponding oxygen couple gave one indicating that the palladium 
element was attacked. This seems to arise from a secondary polarisa- 


* According to English usage, the more oxidisable element of the couple is called 
positive. 
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tion. Similar results were obtained with electrolytic oxygen and 
hydrogen. 

The results of these experiments prove that the element with palla- 
dium electrodes has a greater electromotive force than a Grove’s 
element, the hydrogen in contact with palladium being much more 
readily oxidizable than when it is in contact with platinum. 

E. G. 


Internal Latent Heat. By M. Avzenarius 
(Pogg. Ann., cli, 303—316). 


On gradually heating an hermetically sealed tube partly filled with 
ether, the author observed that at about 196° the liquid lost its trans- 
parency, assuming a yellow, red, or brown tint, and. began to rise in 
the tube. In a few seconds the coloration and turbidity disappeared, 
and the column of liquid, defined only by a nebulous zone, rapidly 
ascended, and the whole tube became filled with a clear fluid in which 
a temperature bordering on 350° produced no further change. On 
the temperature being allowed to fall, the same changes took place in 
the inverse order. When the quantity of ether sealed up in the tube 
was diminished to a certain point, the liquid column on becoming 
turbid, instead of rising, sank rapidly and disappeared. But on cool- 
ing, the interior of the tube showed a dimness at the same tempera- 
ture as before, and the liquid then made its appearance at the lower 
end. The author believes that this temperature marks the abrupt and 
total conversion of the liquid into the gaseous form; and as it does not 
change with the proportion of the capacity of the tube occupied by the 
liquid, it is independent of the pressure. Similar results were ob- 
tained with carbon sulphide, carbon chloride, and acetone, and the 
critical temperatures were carefully noted. 

Empirical formule for the calculation of the interna latent heats of 
these substances at any given temperature were arrived at from the re- 
sults of Regnault’s observations and certain deductions of Zeuner’s. 
By equating each of the expressions to 0, the temperature at which 
the latent heat of the substance becomes nil is calculated. The 
figures so found are in complete accordance with the temperatures 
directly observed by the author, as the following table shows :— 


Observed temperature. Calculated temperature. 


I. cisavedsded oe 196°2 196°8 
Carbon sulphide ...... 276:1 274-0 
Carbon chloride ...... 292°5 298°7 
pS Ee -eoee “246°1 230°4 


The want of agreement in the last case is explained by the discre- 
pancies among the data given by different observations ; from another 
set of data the temperature 271°7° may be deduced. 

R. R. 


VOL. XXVIII. 
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Gaseous, Liquid and Solid States of Water Substance. 
By James THomson (Phil. Mag. [4], xlvii, 447—457). 


Ir, representing temperatures and pressures by ordinates to a pair of 
rectangular axes, we lay down three curves expressing the relations 
between these two conditions, (1) for a gas in contact with its own 
liquid, (2) for gas with solid, (3) for liquid with solid, the three 
curves must, as the author has shown, all meet in one point, termed, 
therefore, by him the triple point. He has also deduced from theore- 
tical considerations that the curves for gas-solid and for gas-liquid 
must intersect at the triple point in an angle re-entrant from the side 
of the axis of pressures. The latent heats of ice and of steam 
supply data for a calculation proving that, for any very small fall in 
temperature from the triple point (where the pressure of steam-ice is 
the same as that of steam-water), the former pressure falls off 1:18 times 
as much as the latter. On closely examining Regnault’s experimental 
- results on the pressures of steam at different temperatures, the author 
finds distinct indications of the re-entrant angle, and he has even 
calculated from Regnault’s figures the ratio of the inclinations of 
the tangents at the point of intersection of the two curves, obtaining 
thus the value 1:10, which agrees well with the former, a remarkable 
result, when we consider that Regnault himself was fully persuaded of 
the continuity of the curve of pressures, through the freezing point, 
as elsewhere. aie 


Experimental Researches on Explosive Substances. 
By Rovx and Sarrav (Compt. rend., Ixxix, 757—760). 


Tue authors have previously shown that two different kinds of explo- 
sion can be produced by dynamite, according as the substance is made 
simply to deflagrate (explosion of the second order), or to detonate by 
the percussion of fulminate of mercury (explosion of the first order), 
and that the force of the explosion produced by the same quantity is 
very different in the two cases. They now find that the majority of 
explosive substances, gunpowder included, possess the same remark- 
able property. 

The reciprocal of the weight (due corrections made) of each sub- 
stance, which when exploded in one and the other manner sufficed to 
rend similar small cast-iron shells, gave the relative explosive forces. 
Some results of the experiments are given in the following table, the 
explosive force of gunpowder ignited in the ordinary manner being 
taken for unity :— , 
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Name of substance. Explosive force. 
' 2nd Order. 1st Order. — 
Mercury fulminate............ — 9°28 
EE 5 ¢-6'65.0 0400.00.00 9009 1:00 4°34. 
TIUPOTVONUER oop cccs cecesecs 4°80 10°13 
Pyroxyl (gun-cotton) ........ 3°00 6°46 
yg eee eee 2°04 5°50 
Potassium picrate ............ 1°82 5°31 
Barium picrate .....0....00.. 1-71 5°50 
Strontium picrate ............ 1°35 4°51 
Lead picrate...... $266 seeceees 1°55 5°94 


Of the highest practical importance is the discovery of the detona- 
tive explosion of gunpowder induced by the detonation of nitro- 
glycerin (itself set off by fulminate of mercury) : for the force of the 
explosion is more than fourfold greater than that obtained by igniting 
gunpowder in the ordinary manner.* The authors observe that the 
mass of the substance employed for exciting detonation must usually 
bear a certain proportion to that of the substance to be exploded, but 
in some cases the action is propagated throughout the latter when 
once up at any point. 


R. R. 


The Mathematical Theory of Isomerides. By Prof. Carney 
(Phil. Mag. [4], xlvii, 444—447). . 


Tu1s paper describes a mode of so representing the linking of the 
atoms in chemical compounds as to permit of treating mathematically 
- the determination of the number of possible isomeric combinations in a 
given case. The method is, however, practically limited in its applica- 
tion by the great complexity of the question. « & 


On Diffusion between Dry and Moist Air. By E. Revuscu 
(Pogg. Ann., cli, 365—366). 


THE notice by Dufour (Naturforscher, vii, 242) on the diffusion through 
a porous septum between dry and moist air, recalled to the author an 
observation that he had made witha diffusion tube closed by a plate of 
hydrophane. The tube was filled with hydrogen, and after the level of 
the water had risen to a maximum, it gradually sank, the level inside 
ultimately being below that of the outside. This is now satisfactorily 
explained by the more rapid diffusion through the porous septum of 
the exterior dry air than of the interior air, which is moist. eae 


* The increased force of gunpowder and gun-cotton when exploded by the 
agency of detonation, was fully demonstrated by Abel six years ago (Phil. Trans., 


1869 ; Chem. Soc. J., xxiii, 41).—Ep. ’ 
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An Improved Apparatus for Fractional Distillation. By 
J. A.uz Bex and A. Hennincer (Deut. Chem. Ges. Ber., vii, 
1084—1086). 


THE apparatus, which it is not easy to describe without the aid of the 
figure, consists of a tube having two or more bulbs blown upon it. 
The lower end of the tube is inserted into the neck of the flask in 
which the liquid is boiled, whilst from near the upper extremity a 
lateral tube conveys away the vapour to the condenser. Immediately 
below each bulb there is a slight contraction, so that, as the less volatile 
constituents of the vapour condense in passing through the bulbs, the 
liquid formed may lodge there, and the vapour, in order to pass 
higher, must bubble through it. The accumulation of the liquid in the 
bulbs beyond a certain height is prevented by sealing into the lower 
part of each bulb a narrow tube, which, curving downwards in the 
form of an inverted syphon, carries the excess of condensed liquid into 
the bulb beneath. 

In the hands of the authors this apparatus has been found very 
effective. 


W. A. T. 


Inorganic Chemistry. 


The Formation in Nature of Nitrous Acid, Nitric Acid, and 
Hydrogen Peroxide, By L. Carius (Ann. Chem. Pharm., 
celxxiv, 31—55). 


Continuine his former line of investigation, the author states that 
experiments to ascertain whether ozone in presence of aqueous vapour 
can, at higher temperatures (120°—210°), act upon free nitrogen, gave 
completely negative results, for no nitrogen-acids or ammonia could be 
detected. The alleged formation of ammonium nitrite by the evapora- 
tion of water in air, or by the condensation of its vapour, was tested 
by causing purified air to stream through water in a retort heated to 
temperatures ranging from 45° to 100°. Each experiment lasted several 
days, but not the least trace of the nitrogen compound was found. 

After having made ozonised oxygen pass for a long time through a 
very dilute solution of ammonia, the author was able to prove the pre- 
sence in the liquid of nitric acid, nitrous acid, and hydrogen peroxide. 
During the experiments a thick white smoke or cloud, formed of part 
of the oxidation-products, was observed above the liquid, and the 
author refers to the great inconvenience this smoke occasioned him, 
seying that it repeatedly caused violent coughing and illness. The 
equation representing the formation of the nitrous acid is— 


(NH). + (Os), = N(NH,)O, + O.H, + (O2),, 
while the nitric acid may originate thus— 
(NH3)2 + (Os), = N(NH,)O; + OH: + (Ox); 
but it is more probably produced, wholly or in part, by oxidation of 
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the nitrous salt through the well-known action of the hydrogen 
peroxide. The first equation gives a satisfactory explanation of the 
observed simultaneous occurrence in nature of ammonium nitrite and 
hydrogen peroxide, and the experiments prove that ozone must play 
an important part in the production of nitrous and nitric salts. One 
result of the author’s researches is to reduce the known natural pro- 
cesses by which these acids are formed to the following five :— 

From free nitrogen, (1) by electrical discharges ; (2) in the oxidation 
of other bodies. 

From ammonia through its oxidation, (1) by electric discharges ; 
(2) by the presence of alkaline substances ; (3) by ozone. 

R. R. 


Polythionic Acids. 
By W. SprineG (Deut. Chem. Ges. Ber., vii, 1157—1163). 


WuEeEn benzene-sulphonic chloride acts on potassium sulphide, sulphur 
is separated at first, but this soon disappears, with production of a salt 
of benzene-hyposulphonous acid. This separation of sulphur renders it 
probable that the reaction does not take place as Blomstrand supposes, 
but in two stages, as follows :— 


(1.) C,H;.SO;.Cl + K,S = C,H;.S0..K + KCl + Ss. 
(2.) C,H;.SO.K + NS) = C,H;.S.0.K. 


As a confirmation, it may be mentioned that the liquid filtered from 
the precipitated sulphur was found to contain a salt of benzene-sulpho- 
nous acid, and this readily unites with sulphur and form benzene- 
hyposulphonous acid. 

Phosphorus sulphide acts on ammonium sulphate, with production of 
ammonium sulphide, which sublimes, and ammonium hyposulphite (thio- 
sulphate) with a small proportion of ammonium trithionate. Ammo- 
nium thiosulphate can also be formed by the direct action of ammonium 
sulphamate cn sulphydric acid, but an attempt to form it by the action 
of sulphuric anhydride ammonia and sulphydric acid on one another 
failed, a crystalline substance, which is now under investigation, being 
formed. These results appear to support the old view as to the con- 
stitution of hyposulphurous (thiosulphuric) acid. 

The ammonium trithionate which is formed during the action of 
phosphorus sulphide on ammonium sulphate, probably arises from the 
decomposition of ammonium thiosulphate— 


2(NH,).8,0; = (NH,)28;0¢ + (NH;).S, 
This reaction is confirmed by the fact that many double thiosul- 


phates partially split up into sulphides and trithionates when their 
solutions are boiled. 


2A¢KS,.0; = Ag.S ~ K,8,0.. 


When a solution containing sodium sulphide and sodium sulphite is 
treated with iodine, a thiosulphate is formed, Na,S + Na,SO; + I, = 
Na,S,0, + 2NalI, and when a solution containing sodium sulphite and 
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sodium thiosulphate is similarly treated, a trithionate is formed, 
Na,SO,; + Na,S,0; + I, = Na,S,0, + 2NaI. Dithionates were not 
formed by the action of iodine on sulphites, sulphates being formed by 
oxidation. Sodium amalgam converts a solution of a thiosulphate into 
sulphite, and the author does not regard this as the simple abstraction 
of:sulphur, but as the breaking up of the group S, by the insertion of 
sodium between the atoms of sulphur, this view being founded on the 
following reaction in which two double salts are formed: K,8,0; + 
Na, = KNaS + KNaSO;. Sodium dithionate is very slowly acted on 
by sodium-amalgam, sulphite being formed, Na,S,0, + Na, = 2Na,SO; 
while trithionates yield thiosulphates and sulphites, K,S,0, + Na, = 
KNaS,0; + KNaSO,. 

When a mixture of mercaptan and sodium sulphite is treated with 
iodine, the sodium salt of the acid ether of thiosulphuric acid remains. 
This is identical with the salt obtained by Bunte, and when it is 
heated with sodium-amalgam, mercaptan and a sulphide are repro- 
duced : C.H;.Na.S.0; + Na + H= C.H;.SH + Na.SQ,. But its treat- 
ment with phosphorus pentachloride leads to the production of a very 
unstable chloride which probably contains C,H;S,0,Cl, and easily 
splits up into ethyl disulphide, sulphurous anhydride, and sulphuryl 
chloride. With soda it yields the original salt. An ethyl-hyposulpho- 
nite of sodium, C.HS,0,Na, can be formed by the action of ethyl- 
sulphonic chloride on sodium sulphide, and the action of sodium- 
amalgam on this may be represented as follows :— 


(1.) C.H;.8,0.Na + Na, = C.H;.SNa + Na.SOQz.. 
(2.) Na,SO, + 2Na, + 2H,O = NaS + 4NaHO. 


Its treatment with phosphorus-pentachloride gives rise to a chloride 
which probably contains C,H;S,0Cl, and easily decomposes with depo- 
sition of sulphur ; but soda converts it into the original salt. : 

7 2B. 


Formation of Sulphates by Gas-flames. 
By E. Priwoznicx (Dingl, Polyt. J., cexiii, 2283—229). 


A WHITE incrustation is always formed, after some time, on the glass 
covers hung over gas-flames, consisting of small crystals of neutral 
ammonium sulphate with a trace of soda and potash. The sulphur 
which when burned produces the sulphuric acid, does not exist as 
sulphuretted hydrogen, but as carbon disulphide. The ammonia is 
not a product of combustion, for if a basin whose lower surface is 
moistened with hydrochloric acid be held over a burning gas-flame, no 
fumes are visible, and even with Nessler’s reagent no ammonia is 
found. But gas, unburnt, contains a small quantity, enough to give a 
yellow colour to Nessler’s reagent. The author supposes that the 
ammonia arises from the nitrogen of the air, for Saussure has shown 
that ammonia is formed when hydrogen is burnt in oxygen containing 
nitrogen. Schénbein proved the presence of ammonium nitrite in the 
products of combustion of fat and coal-gas. The carbon disulphide in 
the gas would burn to carbonic and sulphurous anhydrides. But 


—r 
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sulphurous anhydride cannot exist in presence of ammonium nitrite, 
but is immediately oxidised to sulphuric acid, and combines with the 
ammonia. The glass cylinder of an argand lamp is also often covered 
with a white incrustation. This consists mainly of potash, soda, lime, 
&c., from the ash of particles of dust derived from the air. " 
W. R. 


Action of Sulphur on Calcium Carbonate. 
By E. Pox.acct (Gazzetta chimica italiana, iv, 177—179). 


Tue author found that if a mixture of sulphur and calcium carbonate 
be moistened with water and allowed to dry, repeating this operation 
several times, it wil! contain calcium sulphate. Cossa (ibid., 26), on 
the contrary, finds that an intimate mixture of sulphur, calcium car- 
bonate, and water does not contain any calcium sulphate, even after 
standing for three days at the ordinary temperature, or after being boiled 
for eight or ten hours. This apparent discrepancy is accounted for by 
the fact that the calcium sulphate results from oxidation of the sulphur 
by the oxygen of the atmosphere during the drying of the mixture. 

It is generally stated that the sulphuretted hydrogen which 
passes into the atmosphere from various natural sources combines 
directly, under the influence of a gentle heat and a moist atmosphere, 
and in presence of porous substances, with oxygen, to form sulphuric 
acid. The author, however, believes that the first action is to form 
water and liberate sulphur, which in presence of the calcium carbonate 
of the soil, becomes oxidised, with production of calcium sulphate. 

C. E. G. 


Action of Sulphur on Calcium Carbonate. 
- By G. Bextucci (Gazetta chimica italiana, iv, 179—182). 


In order to obtain evidence as to the action of sulphur on calcium car- 
bonate at the ordinary temperature, the author made experiments with 
mixtures of sulphur, both commercial, and that precipitated by hydro- 
chloric acid from sodium polysulphide, with precipitated calcium car- 
bonate, crushed marble, and a calcareous earth containing 18°61 per 
cent. of calcium carbonate and 9°29 of organic matter. All the sub- 
stances were proved to be free from sulphuric acid, and the mixtures 
were kept constantly moist and covered with glass. The results of 
various experiments made under these circumstances tend to show 
that calcium sulphate is produced after a long time (75 to 80 days), 
whilst with the calcareous earth in presence of organic matter the 
action takes place in less time (30 to 35 days). The amount of 
sulphate formed, however, is but small, «#64 


. Precipitation of Zine by Water. By J. L. Davies 
(Chem. News, xxx, 163). - de 


Ir to a solution of zine chloride a quantity of ammonia be added, just 
sufficient to redissolve the precipitate at first formed, the addition of 


_— 
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water throws down zinc in the form of a gelatinous and bulky precipi- 
tate. In the cold the precipitation of the zinc is not complete. = 
H. J. H. 


Compounds of Mercurie Sulphide. By Karu Heumann 
(Deut. Chem. Ges. Ber., vii, 18388—1390). 


CinnaBaR when treated under water with copper powder yields a black 
mixture of copper sulphide, metallic mercury, and unchanged metallic 
copper, which, after prolonged boiling with nitric acid, is converted, 
with an almost sudden change of colour to white, into a molecular 
combination, 2HgS.Hg(NO;)2, identical with that obtained by precipi- 
tating a mercuric nitrate solution with a small qaantity of hydrogen 
sulphide, On addition of alkalis this compound blackens, in conse- 
quence of its breaking up into HgS and HgO, from which mixture the 
original combination 2HgS,Hg(NO;). can be regenerated by boiling 
with nitric acid. Palm’s statement that red molecular combinations 
can also be obtained by several hours’ treatment of cinnabar with 
concentrated solutions of HgCl,, Hg(NO;)2, HgSO., Hg(C.H;02)2, has 
not been confirmed by the author. . 

R. 8. 


Action of Cupric Chloride on Mercurie Sulphide. 
By Kart Heumann (Deut. Chem. Ges. Ber., vii, 1890—1392). 


By digesting cinnabar or precipitated mercuric sulphide with cupric 

chloride and hydrochloric acid sufficiently concentrated to favour the 

formation of cuprous chloride, the author obtained a brilliant orange- 

yellow powder, to which, from its analysis and reactions, he assigns the 
Hg—S—Cu—Cl 

formula | , whilst the formation of the compound is 
Hg—S—Cu—Cl 

explained by the equation— 


3HgS + 2CuCl, = Hg.8.Cu,Cl, + HgCl, + S. 


Concentrated boiling hydrochloric acid dissolves out CuCl, and 
HgCl,, and boiling sulphuric acid decomposes the compound, with 
evolution of HCl and SO,. No effect is produced by these acids in 
the cold. On the addition of sodium hydrate, the substance is con- 
verted into a black powder, from which warm hydrochloric acid 
extracts much mercury and little copper, thus indicating the presence 
of HgO and Cu,S, a decomposition which would not be in agreement 
with the formula given above. But as it was found that a mixture of 
HgS and Cu,0 soon yields HgO and Cu,8, it may be concluded that 
the primary products of the decomposition were indeed mercuric sul- 
phide and cuprous oxide, which then, by their mutual action, passed into 
a mixture of HgO and Cu,S, which to hydrochloric acid would yield 
méreury but no copper. 


R. 8. 
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Behaviour of Cuprous Sulphide to a Solution of Silver 
Nitrate. By R. ScunerpeR (Pogg. Ann., clii, 471—473). 


A sotuTion of silver nitrate of known strength was added to a 
weighed quantity of cuprous sulphide until a drop of the supernatant 
liquid gave with a drop of hydrochloric acid a distinct silver reaction. 
It was then determined how much silver could be extracted from the 
greyish precipitate by nitric acid of sp. gr. 1:18, and how much re- 
mained undissolved. The numbers obtained show that the decom- 
position between cuprous sulphide and silver nitrate takes place 
according to the equation— 


Cu,S + 2(Ag:N,O, = 2(CuN,O,) + AgS + 2Ag. 
R. S. 


Action of Iodine on Arsenious Acid. By M. Weener 
(Ann. Chem., clxxiv, 129—133). 


AccorpinG to Zinno an iodarsenic acid is formed by adding iodine to a 
hot aqueous solution of arsenious acid, as long as it dissolves without 
colour, and evaporating the solution to crystallisation. The crystals 
thus obtained are, however, nothing but arsenious oxide containing a 
trace of hydriodic acid. When iodine is dissolved in a hot solution of 
arsenious acid, the latter is oxidised, and arsenic acid and hydriodic 
acid are formed, which act on each other again when the solution is 
concentrated, free iodine and arsenious acid being regenerated. 


C. 8. 


Bismuth Bromide. By R. W. E. Macivor 
(Chem. News, xxx, 190). 


BismuTH bromide is prepared by heating finely powdered bismuth with 
dry bromine, in a hand-glass tube closed at the end. It isa dark-grey 
solid, melting at 198°—20°, to a dark red liquid, which boils below a 
dull red heat. It is insoluble in carbon disulphide, alcohol, and ether. 
Hydrochloric acid dissolves it, but it is decomposed by heating with 
nitricacid. On treatment with water it is decomposed into free hydro- 
bromic acid, and a white, amorphous oxybromide, and the latter, by 
long continued washing, is converted into hydrobromic acid and bis- 
muth oxide. 


H. J. H. 


Alleged Nuclear Action of Gold upon Gold reduced from 
Solution by Organic Matter. By W. Sxkry (Chem. News, 
xxx, 162). 


In a paper on the formation of gold nuggets, which appeared in the 
Transactions of the Royal Society of Victoria, the author, Mr. Wilkinson, 
states that ‘“‘ Mr. Daintree, formerly of the Geological Survey of Victoria, 
had on one occasion prepared for photographic use a solution of gold 
chloride, leaving in it a small piece of metallic gold undissolved. 
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Accidentally some extraneous substance, supposed te have been a piece 
of cork, had fallen into the solution, decomposing it, and causing the 
gold to precipitate, which was deposited in the metallic state, as in the 
electro-plating process, around the small piece of undissolved gold, 
increasing it in size to two or three times its original dimensions.” 
The author has made numerous experiments to reproduce a similar 
effect, but with negative results. From the careless way in which the 
above solution appears to have been kept, and from the fact that the 
size of the piece of gold was judged only by the eye, he considers the 
evidence as to its alleged enlargement to be very unsatisfactory. i. 
H. J. H. 


Note on a Palladium Salt. By F. Wou LER 
(Ann. Chem., clxxiv, 199—200). 


On adding sulphurous acid to a solution of palladium dichloride, the 
liquid becomes pale-yellow ; on the addition of soda a bulky precipitate 
is formed, which soon bec»mes crystalline. It is soluble in an excess 
of soda and sulphurous acid, and is decomposed by boiling water and 
by heat. Its composition is PdSO; + 3Na.SO; + 2H,O, and corre- 
sponds therefore with the known platinum-salt.. 


C. §. 


Mineralogical Chemistry. 


The Vermiculites; their Crystallographic and Chemical 
Relations to the Micas; together with a discussion 
of the Cause of the Variation of the Optic Angle in 
these Minerals. By J. P. Cooks, Jun. (Phil. Mag. [4], xlvii, 
241—272). 


VERMICULITE is the name given by Webb to a mineral from Millbury, 
near Worcester, Mass., which, “ when heated, exfoliates prodigiously, 
the scales opening out into long worm-like threads, made up of the 
separate lamine.” According to an analysis of Crossley, it consists 
of— 


Oxygen. Ratio. 
true. app. 
a 35°74 19-06 19°06 1l 
Alumina ...... 16°42 7°65 7°65 4 
Ferric oxide .... —_ — — — 
Ferrous oxide .. 10°02 2°23 13-21 - 
Magnesia ...... 27°44 10°98 
WOE cacwevee 10°30 9°16 9°16 5 
99°92 


The author finds, however, that the iron exists almost entirely in 
the ferric state, and that the analysis should be :— 
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Oxygen. Ratio. 
true. app. 
Wlie. osccccsss 85°74 19-06 19:06 2 | 
Alumina ...... 16°42 7°65 10°99 1 
Ferric oxide.... 11:13 3°34. 
Ferrous oxide .. a — — oa | 
Magnesia ...... 27°44. 10°98 10°98 1 
_ ee 10°30 9°16 9°16 1 
a on al i 
101-03 


From this it results that the true atomic ratio is 2: 1:1: 1. 

The author applies the term vermiculite as a generic name, and in- 
cludes under it several other minerals, such as Jefferisite, Culsageeite, 
and Hallite, the whole forming a family of hydrous silicates closely allied 
and parallel to the family of anhydrous silicates known as micas. The 
exfoliation of these minerals is due to the escape of water of crystal- 
lisation, and is analogous to the intumescence which takes place on 
heating alum, borax, &c. That this water is water of crystallisation, 
and not of constitution, is shown by its being driven off at a tempera- 
ture below a red heat, by the complete disintegration of the mineral 
when the water is expelled, and by the fact that the amount of the 
basic radicals, exclusive of the hydrogen, is sufficient to saturate the 
silicon, and that the amount of hydrogen is wholly in excess of the 
amount which the atomic ratio 1: 1 requires. The vermiculites are 
poe orthosilicates. The variation of the optic angle is shown to 

due to the macling of the crystals. 

A plate which presented the largest optic angle was divided into as 
thin laminz as possible, and these laminz were then superimposed, so 
that the planes of the optic axes were inclined at an angle of 60°. The 
result was, that a symmetrical ring system was obtained, in which the 
optic angle was very small. By introducing lamine into the compound 
crystal in the position of the third member of the macle (that is, with 
the plane of the optic axes in the position of the third diagonal of the 
hexagon), the apparent angle could be reduced still further, so that 
the plate was apparently uniaxial. 

From hexagonal laminz cut from other specimens of mica, and opti- 
cally parallel, plates were prepared showing the familiar system of 
rings as perfectly as could be expected. The best results were 
obtained with plates consisting of from twelve to twenty-four lamina, 
and the character of the resulting plate, whether left or right-handed, 
was found to depend on the order of the spiral arrangement. If in 
building up the pile the marked side of each successive lamina is 
turned through an angle of 60° in the direction of the motion of the 
hands of a watch, the result corresponds with left-handed quartz; if it 
is turned in the reverse direction, with right-handed; and on super- 
posing two dissimilar plates thus prepared, the spirals of Airy were 
obtained in great perfection. Thus, with micas of the widest optic 
angle, we can build up a structure which is optically uniaxial. Since 
the process of twinning produces hexagonal crystals in external form, 
as well as in optical characters, may not the hexagonal crystals of / 
other minerals be formed in a similar way? that is, may they not be 
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developed from twinned molecules, which, though in their aggregate 
producing hexagonal structure, singly would develope into biaxial 
crystals ? May not the whole difference between a hexagonal and a 
rhombic form arise from a slight difference of dimensions which deter- 
mines a molecular macling in the one case, and a normal development 
of the single molecules in the other ? 

A farther account of the author’s theory would require the reproduc- 
tion of the plate which accompanies the paper. 

The composition and mineralogical characters of the varieties of 
vermiculite and other minerals are detailed at length in the paper, and 
it is shown that the observations of Sénarmont (Ann. Chim. et Phys. 
[3], xxxiv, 171), on the variation of the optic angle of the micas are 
not necessarily invalidated by the new theory. 

G. FT. A. 


Association of Garnet, Idocrase, and Datolite. 
By J. Lawrence Smith (Compt. rend., lxxix, 813). 


Masszs of calc-spar containing the above three minerals were found in 
Santa Clara, California. The datolite is colourless and crystalline. 
Sp. gr. = 2°988. It has the composition :— 


Si0,. BOs. CaO. H,0O. 
38°02 21°62 33°87 5°61 = 99°12 


The garnet is the variety called cinnamon-stone. It occurs in very 
large and perfect dodecahedral crystals, green at the exterior, and of 
a cinnamon colour in the interior. Sp. gr. = 3°59. Its composition 
is :— 

Si0,. Al,O3;. Fe,03;. MnO. CaO. MgO. 
42°01 17°76 5°06 0°20 35°01 0°13 = 100717 


The idocrase occurs in fibro-compact green crystals. It penetrates 
the garnet, but there is no possibility of distinguishing the limits of 
either, so imperceptible is the gradation. Its specific gravity = 3°445. 
Composition :— 


Si0,. Al,O3. Fe,O3;. MnO. CaO. MgO. K,O. H,0, &.. 
86°56 17°04 593 O18 35°94 107 O51 2:00 = 99:23 


Smith considers the above to be an unexpected association, especially 
when the respective formule of garnet and idocrase are compared. 
Des Cloizeaux states however that the greyish limestone of the Hautes- 
Pyrénées contains crystals of brown garnet penetrated by dull green 
idocrase. B. J. G. 


Tellurium Ores of Colorado. By B. Situiman 
(Amer. J. of Sci. [3], viii, 25—29). 


Arter a short account of the geological position of the ores, the follow- 
ing species are described :— 
Auriferous Hessite.—Sp. gr. = 8°6. Lustre, bright metallic when 
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fresh. Fracture, conchoidal. Brittle, yet slightly malleable. Lami- 
nates under the pestle, and leaves streaks resembling plumbago. 
Colour, telluric; tarnishes blackish on exposure. Heated in a closed 
tube it decrepitates, then fuses, evolves a white sublimate, which melts 
to clear colourless globules. Alone on charcoal in either flame it gives 
a globule surrounded by an areola of tellurium and tellurous acid ; 
with soda it gives a bead of silver, which on solution in nitric acid 
leaves gold in powder. By cupellation it yielded gold 6°4, and silver 
50°9 per cent. 

Sylvanite—Sp. gr. not determined. Heated in an open tube it indi- 
cates selenium and tellurium; alone on charcoal, the same; probably 
contains lead and antimony. Its reactions differ from those given by 
Berzelius for sylvanite. By assay it yielded gold and silver in the 
proportions of 1:7 to 1. These metals exist in the ore as minute 
particles, or so finely divided as to produce the effect of a stain upon 
the rocks. One specimen yielded by assay 1,890 ounces gold, and 5,300 
ounces silver per ton of 2,000 lbs. 

Native Tellurium.—Occurs only in very small quantities; cleavage 


perfectly hexagonal. Contains no selenium, and but a trace of gold. 
H. P. 


Organic Chemistry. 


On the Processes which take place in the Imperfect Com- 
bustion of Illuminating Gas, and on the Behaviour of 
Coal Gas when heated without Access of Air. By R. 
BuiocuMann (Ann. Chem. Pharm., clxxiii, 167—191). 


THE experiments were made witha Bunsen’s burner so arranged that 
the mixture of gas and air burned inside the tube, and the unburnt 
gases were drawn off at the top. The following table shows the com- 
position of the gas itself, of the gases drawn off from the top of the 


burner above the flame, and of the air :— 
Gases from top 


Gas. of burner. Air. 
ae skidsaeecadkensseneses 49°04 11°63 — 
SP errr 36°52 17°16 — 
Dt ch Catbedendeek cenaneen Oe 5°57 5°91 — 
C.H2 ree ee ee ee — 096 ~- —_— 
DC sundbacncedeaneoansene 3°88 0°80 — 
C,H, PTrrrere rT reer eee wad 2°96 0°33 <e 

sc Kee nebeooeeegeneouues — _— 20°96 
Tt ketnedaedbeo seers centads 0°96 59°24 79°00 
Di dvdedud died Kunnconnee ts 1:07 3°97 0°04 
100°00 100-00 100°00 

i ii ¢enanewend ounnakiuae 1:76 22°05 0°91 
101°76 122°05 100°91 


Snecifi stay Found...... 0°412 0°815 — 
peciic gravity 4 Calculated .. 0°410 0°818 1-000 
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The relative volumes of gas and air used were 58°91 to 41°09, and 
the composition of this gaseous mixture, with respect to its several 
constituents before and after combustion was as follows :— 


Before combustion. After combustion. 


Pi iiteee seuss 19°91 9°14 
+ seessves~ 14°82 13°49 - 
a Shae bedees 2°26 454, 
re — 0°75 
Ere 1:57 0°63 
is ues 1-20 0°26 
ded erkwans 46°54 46°54 
Sr er ee 12°25 a 
EE Mickicadeateiten 0°45 3°02 
a Ding hs ineie’d 1:00 17°33 
100°00 95°80 
Contraction... ........ 4°20 


The acetylene and part of the carbonic oxide are no doubt formed 
from the decomposition of the heavy hydrocarbons, and it will be noticed 
that the oxygen during this imperfect combustion has not acted on 
any single and definite constituent of the mixture, but has influenced 
all. The acetylene is formed from ethylene, thus :—C,H,=C,H,+ H,. 
The peculiar smell of the reduced flame is due to this formation of 
acetylene, and may serve to detect flames which would otherwise 
escape notice, and which gradually poison the air by the production of 
carbonic oxide. The way in which the gas and air mix inside the 
tube may be watched by replacing the metal tube by a glass one of 
similar proportions. 

Coal gas was next passed through a porcelain tube, heated to nearly 
1000°, as was estimated by means of small pieces of metals and alloys, 
the melting points of which are known. The following table shows 
the composition of the gas before and after the experiment :— 


Before passing through 


the heated tube. After. 
a Eee, 49°57 . 61:96 
Ee 36°92 30:49 
ae 568 5:26 
air 3:92. 1:26) 4. 
nc hiss 2-99 o-17 ¢ i438 
EIS 0:97 0°86 
100-00 100-00 
| ee 0:06 0-11 


The increase in the amount of hydrogen during combustion arises 
from decomposition of the heavy hydrocarbons, and on careful exami- 
nation of the tube a deposit of carbon was found inside. 

In the glass tube leading from the porcelain tube, a deposit of 
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naphthalene was found, the production of which is explained by the 
equations :— 

5C.H, = 5C,H, + 10H. 

5C,H, = CywHi = CwoHs + He. 
G. TF. A. 


Preparation of Iodine Substitution-products. By P. WesnisKky 
.(Ann. Chem. Pharm., elxxiv, 99—111). 


THE author finds that the method, proposed in 1869, by Hlasiwetz and 
himself, of obtaining these compounds by treating organic bodies with 
iodine together with such oxides as HgO, PbO, is applicable only to 
certain classes of bodies belonging tothe aromatic group. The process, 
is, however, remarkable for the facility with which the products are 
obtained, and he describes the preparation by it of iodine-compounds 
of salicylic, oxybenzoic, and para-oxybenzoic acids, and of other bodies. 
He has also thus obtained, for the first time, iodine substitution-pro- 
ducts of the mono-nitro derivatives of these three isomeric acids. 
Each of the new iodated nitro-acids forms, in the pure state, bright 
yellow crystals, and gives rise to potassium and barium salts of a deep 
red colour. 
R. R. 


Action of Bromine on Methyl Acetate. By A. Srziner 
(Deut. Chem. Ges. Ber., vii, 1284—1286). 


Tue author formerly stated that by acting with bromine on ethyl 
acetate, ethyl bromide and bromacetic acid are produced, while methyl 
acetate is but slowly attacked and yields substitution-products, of 
which a crystalline hex-compound was isolated. He has now found 
that this compound is nothing but pentabromacetone, which was derived 
from some acetone contained in his supposed pure acetate. Acetone 
adheres obstinately to this ether, and cannot be removed by washing 
with water or by distillation. If, in a product thus purified, an acid 
sulphite does not show the least trace of acetone, its presence can easily 
be detected by bromine. Pure methyl acetate can be obtained only by 
using methyl alcohol prepared from the oxalate. . 
. &. 
On the Constitution of Ethyl Sulphite. By A. Micuaer its and 
G. Waaner (Deut. Chem. Ges. Ber., vii, 1073—1075). 


Accorpine to Strecker’s formula for sulphurous acid, 0. { ie two 


isomeric compounds may be produced by the replacement of an atom 
of hydrogen by a metallic or other radicle. When both ato:as of 
hydrogen are replaced by the same radicle, only one compound can i esult. 


C.H; 
Thus there can be only one ethyl] ether of the formula cio} SO,. 


Two isomeric compounds of this composition are however known ; the 
one, ethyl sulphite, which boils at 161°, the other, the ethylic ether of ethyl 
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sulphonic acid, boiling at 207°. The latter, considering its formation 
from sodium ethylate and sulphuric chlorethylate, must have the formula 
SO, { ex Hence the former must be represented as SO { OC 


corresponding with the normal acid so{ yond This constitution is 
established by the experiments detailed in the present paper. 

The action of phosphoric chloride on ethyl sulphite may be repre- 
sented by the following equation :— 


80 { Oot + PCL = 80 { Gy + PCLO + CHCl 


The ethoxyl-thionyl chloride thus obtained is a colourless liquid, 
the greater part of which distils over at 122°. It is isomeric with 
ethyl sulphonic chloride, which boils at 171°. It is easily decomposed 
by water into sulphurous and hydrochloric acids and alcohol. It is not 
attacked by phosphoric chloride below 180°, at which temperature it 
yields phosphoric oxychloride, ethyl chloride, and thionyl chloride, 
SOCI.. 

From thionyl chloride ethyl sulphite can be obtained by the action of 
alcohol. Thus it has been shown that ethyl sulphite contains two 
ethoxyl groups exchangeable for chlorine, and hence its formula must 
be SO { OC,H; 

OC.H; 
ww. & & 


Action of Phosphorus Pentachloride on Ethene-disulphonic 
Acid. By W. Koenic (Deut. Chem. Ges. Ber., vii, 1163— 
1164). sa 


Wuen potassium ethene-disulphonate is treated with phosphorus pen- 
tachloride, the corresponding chloride is obtained. Ethene-disulphonic 
chloride melts at 91°, decomposes at 150°, and separates from ether in 
needles. Alcohol decomposes it, with production of ethyl chloride and 
sulphurous acid, and when it is heated to 150°—160° with phosphorus 
pentachloride, a liquid is produced which boils at 125°—127°, and has 
the composition of chlorisethionic chloride; and when chlorisethionic 
chloride is heated to 200° with phosphorus pentachloride, ethene 
chloride and other products are slowly formed. 
7 a 


Singular Formation of an Ethidene-compound. 
By F. Baumsrark (Deut. Chem. Ges. Ber., vii, 1172—1175). 


WueEn ethene di-iodide is prepared by passing ethene into a warm mix- 
ture of absolute alcohol and iodine, an odour resembling that of mustard- 
oil is given off, which is due to the formation of an oily bye-product. 
To obtain this body in quantity, ethene is passed into a solution of 
iodine in absolute alcohol containing an excess of iodine, at 60°—65°, 
until all the iodine is combined. Then the solution is heated to 70°— 
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75° as long as ethene is given off, and after adding more iodine, the 
whole process is repeated several times. After precipitating the oil 
with water, it is washed, dried, and distilled. It has the composition 
C,H,IO, and when freshly prepared, is a colourless oil, having a peculiar 
sweetish, pungent, and stupefying odour, and boiling at 154°—156°. 
It has a burning taste and its vapours produce giddiness and headache. 
On heating it with sodium ethylate to 150°, it yields acetal and some 
aldehyde andether. This reaction shows that it is an ethidene-compound, 
CH;.CHI(OC,H;). As it is also obtained by heating ethene diiodide 
with alcohol to 70°, it seems to be formed according to the equation : 


C.H,.1,+2(C,H;.OH) = C,H, + HI on H,O + .C,H,1.0C0.H;. 
C. 8S. 


Some Derivatives of Secondary Butyl Alcohol. 
By S. Reymann (Deut. Chem. Ges. Ber., vii, 1287—1290). 


Hatr a hundredweight of Roccella tinctoria var. fuciformis yielded by 
Stenhouse’s method 430 grams of erythrite, and from 300 grams of this 
body 410 grams of secondary butyl iodide were obtained. 

Butyl mercaptan was prepared by digesting the iodide with an alco- 
holic solution of potassium sulphhydrate. It isa mobile liquid, smelling 
like asafoetida, boiling at 84°-—85°, and having at 17° the spec. gray. 
0°8299. On mixing its alcoholic solution with one of mercuric chloride, 
a white amorphous precipitate is formed, which crystallises from boilin 
alcohol in greasy scales melting at 189°, and consists of (C,H,S)Hg. 
The silver mercaptide, C,H,5Ag, is a similar body, forming very small 
and slender needles. The copper compound is a yellow precipitate, 
which easily decomposed, and the lead-salt forms a yellow smear. 

Butyl sulphide (CyH,).8, is a mobile liquid boiling at 165°, and 
having an alliaceous odour; its spec. grav. is 0°8317 at 23°. By the 
action of methyl iodide, no dibutylmethylsulphine iodide was formed, 
but a complete decomposition took place, and a crystalline solid, pro- 
bably trimethylsulphine iodide was formed, besides other products. 

Hofmann has shown that the mustard-oil or sulphocarbimide of the 
secondary butyl is identical with the oil of scurvy-grass ; as a further 
proof of this, the author found that both yield the same butylamine, 
which boils at 63°. It precipitates the salts of lead, magnesium, copper, 
silver, and aluminium, like the normal amine; but while the latter re- 
dissolves the silver- and copper-precipitate, the secondary amine dis- 
solves only the hydroxides of silver and aluminium, but neither that of 
copper nor that of zinc, which is soluble ip isobutylamine. From the 
latter it differs also by not acting on oxalic ether even at 100°, while 
isobutylamine forms with it isobutyloxamide in the cold. When the 
secondary butylamine is heated with the iodide, a large quantity of 
butene and its polymerides is formed, together with a small quantity of 
the diamine and triamine, but not a trace of the quarternary base could 
be obtained. While, therefore, the normal alcohols readily yield the 
four ammonia-bases, the primary isobutyl alcohol can be converted only 
into the three amines ; the secondary alcohol yields the triamine only 
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with difficulty, and the tertiary alcohol can only indirectly be converted 
into the monamine. a 


Derivatives of Malonic Acid. By C. OsteRLAND 
(Deut. Chem. Ges. Ber., vii, 1286—1287). 


Methyl malonate, C;H,(CH;)20,, which was obtained by treating the 
silver-salt with methyl iodide, is a mobile liquid having an ethereal 
smell, and boiling at 175°—180°. Its spec. grav. at 22° is 1135; it is 
insoluble in water, and gradually decomposes when left in contact with 
it. By the action of aqueous ammonia, it is converted into malonamide, 
C;H.(NH,)O2, crystallising from hot water or alcohol in silvery needles. 
On boiling it with dilute ammonia, it is gradually converted into ammo- 
nium malonamate. 
C. S. 


Non-chlorinated. Derivatives of Monochlorocitramalic Acid. 
By T. Morawski1 (J. pr. Chem. [2], x, 68—89). 


Tue salts of monochlorocitramalic acid, and likewise the acid itself, are 
decomposed by boiling with water, with production of an acid identical 
with the citratartaric acid of Carius,C;H,0,. If monochlorocitramalic 
acid be dissolved in boiling water, baryta water added in excess, and 
the liquid be boiled as long as carbon dioxide is evolved, then quickly 
filtered, a salt crystallises out on cooling, from which, by decomposition 
with hydrochloric acid, an acid is obtained which the author calls 
owycitraconic acid. This acid has the composition C;H,O;, forms two 
series of salts, C;H;RO,; and C;H,R.O;, in which R represents one atom 
of a univalent metal. The author describes the sodium, potassium, 
ammonium, calcium, barium, and other salts of this new acid. Bro- 
mine has no action on this acid; neither is it acted upon by sodium 


amalgam. 
M. M. P. M. 


Action of Ammonium Sulphide on Chloral Hydrate. 
By Epmunp Davy (Phil. Mag. [4], xlviii, 247—251). 


WHEN ammonium sulphide is added to an aqueous solution of chloral 
hydrate, the mixture rapidly acquires a yellow tint, and, passing through 
several shades of colour, becomes finally dark brown. From this liquid 
dilute sulphuric acid separates a voluminous brown precipitate. The 
latter, having been purified by washing, &c., in the usual way, was 
submitted to examination. 

It was exhausted with carbon sulphide in order to remove free 
sulphur, and then dried at 100° until it ceased to lose weight. 

After this treatment, it presents the appearance of an amorphous 
light brown, earthy powder, slightly soluble in water, alcohol, and 
carbon sulphide, practically insoluble in chloroform and benzene, but 
readily soluble in solutions of caustic alkali and alkaline sulphides, 
from which it is reprecipitated on the addition of an acid. When 
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ignited on platinum foil, it evolves a peculiar odour, and taking fire, 
produces a large carbonaceous residue which slowly burns away. 

From the results of its analysis, the formula CjsH»S,3N.Ox is cal- 
culated, from which it is supposed that the following reaction takes 
place— 


9(C,HC1,0.H;,0) + 16(NH,).S + 20S = C,.HS,3N,O, + 27NH,Cl + 
NH; + 8; + 12H,0. 


The actual numbers obtained in the analysis are not given. The author 
states that this sulphur-compound, prepared in the above manner, does 
not agree in its properties with the yellow substance described by Walz 
as the result of the action of ammonium sulphide on chloral hydrate, 
but as the latter substance was not analysed, he is unable to draw any 
further comparison between them. 

J. W. 


Dibromacrolein. By Lovis Henry 
(Deut. Chem. Ges. Ber., vii. 1112—1113). 


Tue author prepared dibromacrolein, C;H,OBr.2, in the hope of obtain- 
ing a dibromopropionic acid from it by oxidation, and thus settling the 
constitution of acrolein. 

Dibromacrolein is, however, polymerised by the action of nitric acid. 
The polymeride crystallises in prisms melting at 59°, and is soluble in 
alcohol and hot water. The solution of this body in alcohol gives, 
when treated with hydrochloric acid, a product not yet analysed, 
which is heavier than, and insoluble in water, and boils at 200° with 
partial decomposition. To this body the author ascribes the formula, 


CH,Br { _. 
W. HP. 


Barium Sulphocarbonate. 
By P. Tuinarp (Compt. rend., Ixxix, 673—676). 


WHEN a solution of barium sulphide is added to carbon disulphide, 
barium sulphocarbonate, BaCS; is quickly deposited in the form of a 
canary-yellow crystalline powder. In working on a manufacturing 
scale the yield is 90 of dry sulphocarbonate for 100 put in; the 
mother-liquors may also prove useful, in which case the above yield 
would be increased. Dumas has suggested the use of the sulpho- 
carbonates against the phylloxera in wine-districts. Thénard thinks 
the barium salt, though very little soluble, would probably be injurious 
to the soil. He proposes to convert it into the potassium salt by adding 
potassium sulphate to its solution. eit 
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Methene Sulphocyanate. By Jutizr LeRMONTOFF 
(Deut. Chem. Ges. Ber., vii, 1282—1284). 


Methene sulphocyanate, CHSCN),, is obtained by heating an alcoholic 
solution of potassium sulphocyanate and methene iodide on a water- 
bath for 2—3 hours. It is almost insoluble in cold water, more easily 
in boiling water, and freely in alcohol and ether, and crystallises in 
beautiful white long prisms or needles or in rhombic plates, melting at 
102°. On boiling it with water, it gives off a very pungent vapour, 
which attacks the mucous membrane. Nitric acid converts it into 
methene disulphonic (disulphometholic) acid, CH,(SO;H)2, forming a 
barium salt, which crystallises in beautiful pearly rectangular et 


Ethene and Methene Selenicyanates. By B. PRosKANER 
(Deut. Chem. Ges. Ber., vii, 1279—1282). 


Ethene selenicyanate, C,H,(SeCN)., is easily obtained by heating an 
alcoholic solution of ethene bromide and potassium selenicyanate. It 
is insoluble in ether and cold water, sparingly soluble in hot water and 
alcohol, and crystallises in white needles, which melt at 128°, decom- 
posing at the same time. On boiling it with nitric acid, it yields 
diselenetholic acid, C,H,(SO;H)2, a deliquescent crystalline solid, 
which easily decomposes, with separation of selenium. Its lead- and 
silver-salt are insoluble in water, but the barium-salt dissolves in hot 
water. 

Methene selenicyanote, CH,(SCN)., is obtained by an analogous 
reaction from methene iodide. It crystallises from alcohol in rhom- 
bohedrons, melting at 132°, and easily decomposing with separa- 
tion of selenium. Nitric acid converts it into the corresponding 
sulphonic acid. Cc. S. 


The Nitril and Amide of Oxycaprylic Acid and the Amide 
of Amidocaprylic Acid. By E. Ertenmeyer and O. SIGE. 
(Deut. Chem. Ges. Ber., vii, 1108—1109). 


‘THe authors have obtained the nitril of oxycaprylic acid as an inter- 
mediate product in the preparation of this acid (p. 981 of last volume) 
from anhydrous hydrocyanic acid and cenanthol. It is a colourless oily 
liquid lighter than water, and soluble in alcohol and ether. It is con- 
verted by concentrated hydrochloric acid into oxycaprylamide, with 
great evolution of heat. The amide crystallises in brilliant leaflets which 
melt at 150°, and are easily soluble in alcohol and ether, and difficultly 
soluble in water. 

The nitril of amidocaprylic acid could not be obtained in the pure 
state by the action of anhydrous hydrocyanic acid on cenanthol- 
ammonia. 

Amidocaprylamide is formed by treating the crude nitril with con- 
centrated hydrochloric acid. It is a powerful crystalline base, which 
absorbs carbonic acid from the air and forms a difficultly soluble car- 
bonate. The hydrochloride is crystalline, but does not form a double 
salt with platinum chloride. 


ww. & FF. 
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The True Nitril of Leucic Acid. By E. ErLenmeyer and 
O. Siaet (Deut. Chem. Ges. Ber., vii, 1109). 


Tue authors have obtained the nitril of leucic acid by the action of 
hydrocyanic acid on amyl aldehyde. This body differs materially from 
the so-called nitril discovered by Bopp. It is a colourless oil, lighter 
than water, and soluble in alcohol and ether. It cannot he distilled, 
as it is decomposed at temperatures above 100° into hydrocyanic 
and amyl aldehyde. Potash and soda solutions also separate it into 
these products; concentrated hydrochloric acid, however, converts it 
at once into leucic acid and ammonium chloride. 

The constitution of this nitril and of the leucic acid prepared from 
it may be represented by the formula— 


CH,;,—CH—C H; and CH,;—C H—CH; 


| | 
CHOH CHOH 


| 
by COOH. 


The authors intend to examine the isomerides of this acid. 
W.-H. P. 


Action of Methene Iodide on Amines. By Jutiz LERMoNtTOFF 
(Deut. Chem. Ges. Ber., vii, 1252). 


WHEN pure ethylamine is digested with alcoholic methene iodide in 
sealed tubes at 100° for some hours, a difficultly volatile ne base is 


formed, apparently tetrethyl-tetramethene-tetramine, ‘oH ‘> Ny This 
2)4 

unites with two proportions of hydrochloric acid ; the hexmethenamine 
of Butlerow is solid and crystalline, and unites with only one proportion 
of hydrochloric acid. 

Methylamine seems to unite with methene iodide, forming the com- 

(C.Hs)s 

pound, (C,H;),N.CH,I., or x} CH,I  ; only half of the iodine pre- 
I . 


sent in this body is precipitated by silver nitrate; when it is acted on 
by freshly-precipitated silver chloride, a crystallisable chloride is pro- 
(C,Hs)s 
duced, which gives rise to the platinum salt, 2N CHI . PtCk. 
Cl 
Aniline acts on methene iodide, forming a fluid base which yields 

soluble salts, for the most part not readily crystallisable ; the sulphate 

is precipitated by alcohol from its aqueous solution as an indistinctly 
CH, 

crystalline body; it has the composition N,< (C.Hs5)2 . H.,SO,, i.e., it is 
H 


2 
the sulphate of methene-diphenyl-diamine. This base does not resemble 
the ethene-diphenyl-diamine obtained by Hofmann from ethenedi- 
bromide-aniline, but it has considerable resemblance to the isomeric 
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ethidene-diphenyl-diamine obtained by Schiff from ethidene chloride 
and aniline, also from aldehyde and aniline. 

Aniline treated with excess of methene iodide yields a similar pro- 
duct, possibly dimethene diphenyl diamine; the sulphate of this is not 
thrown down by alcohol from its aqueous solution; methene iodide 
and methene-diphenyl-diamine give an unpromising tarry product, 
as do also ethylaniline and diethylaniline when treated with methene 


iodide. 
C. R. A. W. 


Compounds of Urethane with Aldehydes. By C. Biscuorr 
(Deut. Chem. Ges. Ber., vii, 1078—1084). 


THE author has already shown in a former paper (this Journal, p. 89()) 
that urethane combines with the aldehydes, generating water and 
crystallisable compounds. This character belongs, not only to ethyl- 
urethane, but also to the other carbamic ethers. 

Compounds have been obtained from cinnamic aldehyde and ure- 
thane, melting between 135° and 143°, from anisic aldehyde and 
urethane, melting at 171°—172°; from furfurol and urethane, meltin 
at 169°; from aldehyde and propyl-urethane, melting at 115°—116°; 
from benzoic aldehyde and propyl urethane, melting at 143°; from 
valeral and xanthamide, melting at 108°; besides several others, which 
were less particularly examined. 

Salicylous acid was found to dissolve urethane, but the compound 
could not be obtained in a state fit for analysis. 

W..A..%. 


A Compound of Sarcosine and Guanidine. By E. Baumann 
(Deut. Chem. Ges. Ber., vii, 1151—1152). 


WHEN sarcosine is fused with guanidine hydrochloride, and the pro- 
duct is crystallised from alcohol, beautiful tabular crystals are obtained 
consisting of a compound of sarcosine and guanidine hydrochloride. 
This substance may also be obtained by boiling an alcoholic solution 
of its constituents. Silver hydrate decomposes it, with production of a 
deliquescent base; while mercuric hydrate acts on its boiling solu- 
tion with formation of the white mercuric compound of guanidine. 
Treatment of the double hydrochloride with platinum chloride, leads 
to the production of the platinum salts of guanidine and sarcosine. 
The new compound is probably analogous to a double salt, and may 
2 


be constituted as follows :—O=Ny 


\(CH;)N—CH,—CO.HO. 


Sarcosine-uric Acid. By E. Baumann 
(Deut. Chem. Ges. Ber., vii, 1152—1153). 


WHEN uric acid is gently heated with fused sarcosine, a product is 
obtained which crystallises from water in beautiful prismatic crystals, 
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containing the elements of sarcosine and uric acid minus one molecule 
of water. The crystals contain 2H,0. ‘The author intends to study 


the new substance in detail. 
am 


Contributions to the Constitution of the Aromatic Compounds. 
By R. Firria and E. Macer (Deut. Chem. Ges. Ber., vii, 1175— ° 
1180). 7 


Tue authors have proposed to themselves to prepare the three dioxy- 
benzenes from benzene, at the same time to obtain all the intermediate 
products as pure as possible, and to examine carefully all the bye- 
products, if any. They have so far obtained the following results. 

Pure paranitrobromobenzene, which by repeated crystallisations from 
alcohol was completely freed from the ortho-compound, crysiallises in 
very slender, long, and almost colourless needles, melting at 126°— 
127°, and boiling at 255°—256°. The parabromaniline obtained from 
it forms large, colourless, regular octohedrons, which melt at 63°. The 
colourless liquid, when more strongly heated, suddenly becomes bluish- 
violet; then a colourless liquid distils over; and afterwards crystals 
condense in the neck of the retort, while a dark mass, dissolving in 
alkalis with a beautiful blue colour, is left behind. The liquid dis- 
tillate fast yields on redistillation a base, boiling between 180°—190°, 
which is probably aniline, and then the same phenomena repeat them- 
selves. 

Besides bromaniline, a small quantity of a base crystallising in long 
needles was always found in the mother-liquors., 

To convert parabromaniline into bromophenol, the diazobromobenzene 
nitrate cannot be used, as it yields a considerable quantity of a resinous 
body; but by boiling the sulphate with water, parabromophenol is 
readily obtained. It forms large, transparent’ crystals, belonging 
probably to the monoclinic system, melting at 63°—64°, and boiling 
almost without decomposition. In presence of water the melting 
point is much lower. This bromophenol is identical with that which 
Hiibner obtained from phenol and from bromosalicylic acid. On fusing 
it with potash and a little water at as low a temperature as possible, 
pure resorcin is formed, withouta trace of its isomerides. Pure resorcin, 
which is readily obtained by crystallisation from benzene, melts at 
110°. 

Orthobromonitrobenzene forms pale-yeliow, transparent, large 
needles, melting at 41°—41°5°, and boiling at 261°. Orthobromaniline 
is a colourless, crystalline mass, melting at 31°—31°5°, and boilin 
without decomposition at 229°. Hiibner and Alsberg found that this 
compound does not solidify at once, but only at a low temperature, and 
must then be rapidly pressed, to keep it solid at the common tempera- 
ture. The authors found the same, the cause being that a small quan- 
tity of a liquid base is present. pe 
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Aldehyde and Benzene. By A. Barrer 
(Deut. Chem. Ges. Ber., vii, 1190). 


DIPHENYLTRICHLORETHANE is formed, when 1—1} parts of paraldehyde 
are added, drop by drop, to 100 parts of well-cooled sulphuric acid, 
and the solution is then shaken with a little more benzene than is 
required by the equation : 


CH;.CHO + 2C,H; = CH;.CH(C,H;)2 + H,0O. 


The same hydrocarbon appears to be produced by mixing benzene 
and sulphuric acid with concentrated lactic acid, the latter body being 
partially converted into aldehyde by sulphuric acid. 


C;H,O; = C,H,O + CO, + H.O. 
C. S. 


Compounds of Chloral with Bromobenzene and Chloroben- 
zene. By O. ZEIDLER (Deut. Chem. Ges. Ber., vii, 1180— 
1181). 


Dimonobromophenyltrichlorethane, CCl;.CH(C.HiBr)2, is produced by 
gently ‘heating a mixture of 1 part of bromobenzene, 2 parts of chloral, 
and 4—% vols. of sulphuric acid. It is insoluble in benzene, sparingly 
‘soluble in cold alcohol, and glacial acetic acid, more freely in hot 
alcohol, ether, and chloroform, and very freely in carbon sulphide. 
From alcoho! iit crystallises in silky needles and from ether-alcohol, 
chloroform, or carbon sulphide, in large compact crystals, melting at 
139°—141°. .On boiling it with alcoholic potash, it is converted into 
dimonobromophenyldichlorethene, CCl,.C(CsH,Br)., crystallising from 
hot.alcohol:in needles, and from carbon sulphide in large glistening 
orystals, melting at 119°—120°. 

Dinitrodimonobromophenyltrichlorethane, CCl;Br.(NO,).H;, crystal- 
Jises from alcoho] in yellowish prismatic needles, melting at 168°— 
170°. 

Dimonochlorphenyltrichiorethane, CCl;.CH(C,H,Cl)2, was prepared 
from chlorobenzene. It resembles the bromo-compound, and crystallises 
from ether-alcohol in fine interwoven needles, melting at 105°. 

Dimonochlorphenylchlorethane erystallises from alcohol in well-de- 
fined brilliant crystals. 

Dinitrodimonochlorphenyltrichlorethane separates from nitric acid in 


needles, melting at 143°. 
C.S. 


Diphenyl. By G. Scuuurz (Ann. Chem., clxxiv, 201—235). 


Tue best method for preparing dipheny! in quantity is that of Ber- 
thelot, giving abont twice as good a yield as that of Fittig, if 100— 
200 grams of benzene are passed through a porcelain or iron tube, 
which is heated by charcoal to a very high temperature, falling short, 
however, of an intense white heat. Pure diphenyl boils at 254°, if the 
whole mercurial column be immersed in the vapour. 

Bromodiphenyl, C,,H,Br, is formed by adding the calculated quantity 
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of bromine to a solution of diphenyl in carbon sulphide, which has to 
be kept cold until the first reaction is over, and then heated on a water- 
bath as long as hydrobromic acid escapes. By fractional distillation 
and crystallisation from alcohol it is separated from unaltered diphenyl 
and dibromodiphenyl. It is moderately soluble in cold alcohol, more 
freely in hot alcohol and acetic acid, and very easily in ether, carbon 
sulphide, ethyl bromide, and benzene. From alcohol it crystallises in 
thin plates, meiting at 89°, boiling at 310°, and smelling like oranges. 
On oxidising it with a solution of chromic trioxide in acetic acid, it 
ields parabromobenzoic acid. 

Chlorodiphenyl, C\,H,Cl, is obtained by converting diphenylsulphonic 
acid into the phenol, and distilling it with phosphorus pentachloride. 
It is freely soluble in alcohol and ether, and forms crystals, melting at 
75°, and smelling like oranges. On oxidation it yields parachloro- 
benzoic acid. i 

Nitrodiphenyl, Cy,H,NO,, is prepared by boiling 5 parts of the hydro- 
carbon with 10 parts of glacial acetic acid, and 4 of concentrated nitric 
acid, or by treating 2 parts of diphenyl with 3 of the acid in the cold. 
It is sparingly soluble in cold, more freely in hot alcohol, and crystallises 
in long needles, melting at 113°, and boiling at 340°. On oxidation it 
yields paranitrobenzoic acid, and by reduction it is converted into 
amidodiphenyl, C,,H,NH2, which is identical with Hofmann’s xenyl- 
amine. 

Diphenylearbonic or paraphenylbenzoic acid, C:,zH,CO.OH, is obtained 
by boiling diphenylbenzene with acetic acid and chromic trioxide. It 
is sparingly soluble in water, more freely in alcohol and ether, and 
crystallises in tufts of needles, melting at 216°—217°, and subliming 
in long needles. All its salts are sparingly soluble in water, and the 
barium salt is almost insoluble. On distilling it with lime, it is con- 
verted into diphenyl, and by oxidising it with chromic acid, it yields 
terephthalic acid. The same diphenylcarbonic acid has also been 
obtained by Doebner from diphenylsulphonic acid. 

These results show that all the monosubstitution-products of diphenyl 
which are formed directly belong to the para-series, and diphenyl 
behaves therefore like toluene. 

Dibromodiphenyl boils at 355°—360°, and yields by oxidation para- 
bromobenzoic acid. It is, as Griess has already shown, identical with 
the dibromodipheny] obtained from benzidine. 

Bromonitrodiphenyl, CpHsBrNO,, is obtained by heating equal parts 
of bromodiphenyl and concentrated nitric acid, exhausting the crude 
product several times with boiling alcohol, and crystallising the residue 
from toluene. The same compound is formed by boiling diazonitro- 
phenyl perbromide with alcohol. It crystallises in long white needles, 
melting at 173°, and boiling above 360°. On oxidation it yields para- 
bromobenzoic acid, and a little paranitrobenzoic acid. 

Isobromonitrophenyl. This isomeride is formed, together with the 
preceding compound. It is readily soluble in alcohol, and forms fine 
crystals, melting at 65°, and boiling at about 360°. The same compound is 
also produced by treating isodiazonitrophenyl perbromide with alcohol. 

Dinitrodiphenyl, C1xHs(NO;)2, is best prepared by adding 6 parts of 
concentrated nitric acid and 1 part of sulphuric acid to 3 parts of 
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diphenyl], and when the violent reaction is over, boiling the mixture 
‘for a short time. The crude product is exhausted with boiling alcohol 
to remove isodinitrodiphenyl. The pure compound crystallises in 
needles, melting at 233°, and not at 213°, as Fittig found. It is soluble 
in hot sulphuric acid, and crystallises again on cooling. A solution of 
chromic trioxide in glacial acetic acid does not oxidise it, and may be 
used for purification, the compound separating on the addition of water 
as a pure white precipitate. By the action of hydrogen sulphide it is 
reduced to amidonitrodiphenyl, CizHs(NO2)N Hz, possessing all the pro- 
perties of Fittig’s compound, with the exception of the melting point, 
which was found to be 198°, instead of 160°. On oxidation it yields 
paranitrobenzoic acid. By passing nitrous acid into a mixture of amido- 
nitrodiphenyl and hydrochloric acid, cooled by snow, until all is dis- 
solved, and then adding a mixture of bromine and hydrobromic acid, 
a perbromide is obtained as a dark-red precipitate, which by boiling 
absolute alcohol, is converted into the bromonitrophenyl, melting at 
173°. Now as amidonitrodipheny]l yields paranitrobenzoic acid, and the 
corresponding bromonitrodiphenyl yields parabromobenzoic acid, it 
follows that all the di-substitution-products of diphenyl which are 
described in the paper without an affix, are dipara-compounds. 

Isodinitrodiphenyl crystallises from alcohol in long, colourless 
needles, melting at 93°5°. Like its isomeride, it may be purified with 
chromic acid, although it appears that some of it is completely oxidised 
by this treatment. 

Isoamidonitrodiphenyl is produced by passing hydrogen sulphide 
into a mixture of the dinitro-compound, ammonium sulphide, and 
alcohol. It is almost insoluble in water, readily in alcohol, and cry- 
stallises in short, red prisms, melting at 97°—98°. C,.H,(NO.)NH,, 
CIH crystallises from hot water in long, white needles. 

When diparadinitrodipheny] is completely reduced, it yields benzidine, 
which gives the following characteristic reactions :—potassium perman- 
ganate colours it blue; chromic acid converts it into a black body; and 
chlorine converts these, as well as benzidine, into a red substance 
having the appearance of ferric hydrate. It is insoluble in water and 
acids, and is converted into an acid by oxidising it with potassium 
dichromate and sulphuric acid. 

Benzidine from azobenzene gives the same reactions, and is con- 
verted by Griess’ reaction into paradibromodipheny]l. 

When diphenyl is prepared by Fittig’s method, a high-boiling thick 
oil containing bromine is obtained as a bye-product. On standing, 
long white needles separate out, containing no bromine, and consisting 
of C\yHy». The same body, which melts at 196°, is also produced by 
acting on the oil with sodium. 

The bye-products contained in the diphenyl obtained by the method 
of Berthelot, consist of Berthelot’s chrysene, benzerythrene, and bitumene. 
The chrysene is a mixture of diphenylbenzene, isodiphenylbenzene, and 
a yellow oil. The two latter are removed by alcohol or ether, and 
thus a perfectly white diphenylbenzene is obtained as the chief pro- 
duct ; it crystallises from boiling alcohol in plates, melting at 205° and 
boiling above 360°. This compound is identical with Riese’s hydro- 
carbon. 
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The formation of diphenylbenzene may be explained by the equa- 
tion— 
3C,H, = CisHiy + 2H;, 
or by 
CoHs + CH = CsHu + E:. 


The latter equation appears, however, improbable, as on passing the 
two hydrocarbons through a red-hot tube, hardly any diphenyl- 
benzene was formed. When diphenylbenzene is oxidised, it yields, 
as already mentioned, paraphenylbenzoic acid, and is therefore also a 
dipara-compound. 

Isodiphenylbenzene crystallises from hot dilute alcohol in long white 
needles, grouped in stars. It is readily soluble in alcohol, ether, 
benzene, and acetic acid, melts at 85°, and boils at about 360°. With 
picric acid it does not combine; on oxidation it yields benzoic acid. 
Berthelot’s benzerythrene consists chiefly of diphenylbenzene, but also 
contains another hydrocarbon, melting at 266°; and the yellow oil 
yields with a hot alcoholic solution of picric acid, reddish yellow 
needles, melting at 212°; the hydrocarbon contained in it forms 
needles melting at 196°. Chrysene could not be detected among the 
products. C.S. 


Action of Methylal on Toluene, Benzyl Chloride, and 
Diphenyl. By J. WEILER (Deut. Chem. Ges. Ber., vii, 1181— 
1189). 


To prepare dimethylphenylmethane, CH,(C;H,CH;)2, a mixture of equal 
volumes of glacial acetic acid and sulphuric acid is added to a solu- 
tion of 25 grams of methylal, and 75 grams of toluene in 300 grams of 
glacial acetic acid, until most of the toluene has separated out. After 
12 hours a mixture of 900 grams of sulphuric acid and 300 grams of 
glacial acetic acid is gradually added, and the solution again left for 
12 hours. After diluting with water, the hydrocarbon is extracted 
with ether, and purified by distillation. Dimethylphenylmethane is a 
colourless liquid, having an aromatic smell, and showing a faint, 
bluish-violet fluorescence. It boils at 290°, and yields with bromine, 
dibromodimethylphenyl-methane, C,;5H,\,Br2, crystallising from alcohol 
in brilliant white needles, melting at 115°. Well-cooled nitric acid 
converts the hydrocarbon into the dinitro-compound, which melts 
at 164°. Chromic acid solution oxidises the hydrocarbon to dimethyl- 


benzophenone, CO { on on totylbenzoic acid, CO 1 Of Ook and 
C,Hy.CO.H 


benzophenonedicarbonic acid, CO { C.H,,CO,H" The phenone crystal- 


lises from alcohol in beautiful rhombic crystals, melting at 95°. 
Nascent hydrogen converts it into dimethylbenzhydrol, CH.OH(C,H,. 
CH;)., crystallising from a concentrated alcoholic solution in fine white 
needles, melting at 69°. Tolylbenzoic acid is sparingly soluble in 
water, and crystallises from methyl alcohol or acetone in fine glistening 
needles, melting at 220°. C,,H,,KO, crystallises from a hot solution 
in tufts of long white needles. Benzophenonedicarbonic acid has not 
been obtained quite pure. 
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When dimethylphenylmethane is passed through a red-hot tube 
filled with fragments of porcelain, it loses 4 atoms of hydrogen, and 
methylanthracene, C\sHy», is formed, which is sparingly soluble in 
alcohol, ether, and acetic acid, and crystallises in glistening, yellowish, 
or white plates, melting at 198°—201°, and dissolving readily in 
chloroform, benzene, and carbon sulphide. It sublimes in large white 
plates, exhibiting a fine blue fluorescence, and forms a picric acid 
compound having the greatest resemblance to anthracene-picric acid. 
Chromic acid oxidises it to anthraquinone-carbonic acid, O5His9,, which 
sublimes in yellow needles, melting at 282°. On boiling it with zinc- 
dust and soda, it yields a red solution, like anthraquinone, and when 
it is heated with soda-lime, the latter compound is formed. 

When chlorine is passed into boiling dimethylphenyimethane, brown 
resinous products are formed, but by adding sulphuric acid carefully 
to a well-cooled mixture of methylal and benzyl chloride, dichloro- 
dimethylphenylmethane, CH,(C,Hy.CH,2Cl)., is formed. It crystallises 
from a chloroform, methyl alcohol, or acetone, in brilliant white plates, 
melting at 106°—108°. 

Diphenylphenylmethane, CH,(C,H.C;H;)2, is obtained by adding a 
little of a mixture of equal volumes of acetic and sulphuric acids to a 
solution of 15 grams of diphenyl and 5 grams of methylal. After 
24 hours a mixture of 100 grams of acetic and 100 grams of sulphuric 
acid is gradually added, and after standing for 12 hours, the liquid is 
mixed with 200 grams of sulphuric acid, then water is added, and the 
precipitate purified by distillation. Diphenylphenylmethane is readily 
soluble in benzene, chloroform, and acetone, and crystallises in small, 
transparent, monoclinic crystals, melting at 162°, and distilling above 
360°. Like dimethylphenylmethane, it does not combine with picric 
acid. In fuming sulphuric acid it dissolves with a beautiful greenish- 
blue colour, which disappears on the addition of water. Chromic acid 
solution oxidises it to diphenylphenylketone, C2;H,O, crystallising from 
acetone, &c., in small needles, or generally in granular masses, melting 
at 226°. Nascent hydrogen converts it into diphenylbenzhydrol, 
C.s;H»O, crystallising from benzene or alcohol, which dissolve it very 
freely in white needles, melting at 151°. 

C. 8. 


Synthesis of Triphenylmethane and Methylphenyl-dipheny]l- 
methane. By W. Hemizian (Deut. Chem. Ges. Ber., vii, 1203— 
1210). , 


TRIPHENYLMETHANE, CH(C,H;)s, which Kekulé obtained from benzylene 
dichloride and mercury-pheny], is also formed by heating a mixture of 
benzene, benzhydrol, and phosphoric pentoxide for four hours to 130°— 
140°. Sulphuric acid converts it into a sulphonic acid forming a very 
soluble barium-salt, which, when precipitated with alcohol, has the 
composition [CH(C,H,SO;),],Bas; + 8H,O. When the sulphonic acid 
is fused with potash, a phenol is formed, crystallising in slender needles, 
which, on exposure to the air, soon turn red and resinous. More stable 
is its acetyl-compound, which crystallises in thin plates melting at 180°. 
Fuming nitric acid converts the hydrocarbon into nitro-products, of 
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which the compound CH(C,H,NO,); could be isolated; it crystallises 
from benzene in yellow scales melting at 203°. By the action of 
bromine on triphenyl-methane, oxidation takes place, and the body, 
CisHO, is formed. The same compound is more conveniently pre- 
pared by boiling the hydrocarbon with a chromic acid solution. It is 
readily soluble in alcohol, ether, and benzene, and crystallises in brilliant, 
aard, hexagonal plates belonging to the monoclinic system, melting at 
157° and boiling above 360°. The reactions of this body show that it 
is triphenyl carbinol (C,H;)3C.OH. Its properties are as singular as its 
mode of formation. It is not changed by distilling it with soda-lime, 
or by acting on it with alkalis, dilute acids, or sodium-amalgam, or by 
dissolving it in cold concentrated sulphuric acid. With bromine and 
nitric acid it yields substitution-products. Acetyl chloride and acetic 
anhydride, as well as benzoyl chloride, convert it into the corresponding 
ethers, which are so unstabie that they are decomposed by water. 
When it is boiled with toluene and sodium, an insoluble sodium-com- 
pound is formed, which is very hygroscopic, and at once resolved by 
water into soda and the carbinol. By the action of phosphorus penta- 
chloride, an unstable crystalline chloride is obtained, which cannot be 
distilled, and is slowly decomposed by cold, and rapidly by boiling 
water. By pouring the fused chloride into absolute alcohol, the ethyl- 
ether (C;H;);COC.H; is produced, forming small indistinct crystals, 
which melt at 78°, and may be distilled by heating them carefully in a 
current of air. When the chloride is distilled, it splits up into hydro- 
chloric acid and diphenylphenylenemethane (Cs;H;),C——C.Hy, crystal- 
lising from acetic acid in brilliant silky needles, melting at 138°. When 
triphenyl carbinol is heated with benzene and phosphorus pentoxide, 
diphenyl and triphenylmethane are formed— 


(C,H;),C.0H + 2C,.Hs = (C,H;)3;CH + C.Hy _ H,0. 


Diphenylethylphenylmethane, CH { er ie , is readily formed by 
boiling benzhydrol and toluene with phosphorus pentoxide. It forms 
an oily liquid, having a peculiar smell. Chromic acid oxidises it to 
0.0H{ Stn a crystallising from alcohol in indistinct needles, 
melting at 187°. (CxH,;0;).Ba + 7H,0 crystallises in long silky 
needles. The potassium and sodium salts are precipitated by alcohol 
as heavy oils, which crystallise on standing. . ‘ 


Thiobenzene and Thioaniline. By F. Krarrts 
(Deut. Chem. Ges. Ber., vii, 1164—1165). 


Tue ordinary pheny] sulphide, and that obtained from thioaniline, are 
identical, and are converted by bromine into bromo-thiobenzene, or 
bromophenyl sulphide (C;H,Br).S, which forms pearly leaflets, melting 
at 109°—110°. Phenyl sulphide yields a chloro-derivative (CsH,C1).S8, 
which resembles the last described body, and melts at 88°—89°, and it 
may also be formed by heating the platino chloride of diazothiobenzene. 
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Iodothiobenzene, or iodophenyl sulphide (C,H,I).8, was obtained by 
Kekulé’s method; it resembles the derivatives which are described 
above, but melts at 130°—139°, and it can also be obtained by the 
addition of hydriodic acid to a solution of diazothiobenzene sulphate. 
The action of water on diazothiobenzene sulphate gave rise to the for- 
mation of an oxythiobenzene (thiophenol), which is precipitated in 
shining leaflets when its alkaline solution is neutralised. It melts at 
143°—144°, 
A sulpho-acid which contains (C,H,SO;H).S, and crystallises well, 
was obtained by dissolving phenyl] sulphide in fuming sulphuric acid. 
T. B. 


Some New Organic Selenium-compounds. 
By C. L. Jackson (Deut. Chem. Ges. Ber., vii, 1277—1279). 


RatHKE has shown that on reducing sodium selenite with charcoal, not 
the monoselenide, but the diselenide is formed. When this compound 
is boiled with benzyl] chloride, it yields dibenzyl diselenide (C;H;).Se., a 
yellow crystalline body, melting at 90°, and turning red on exposure to 
light. Itis sparingly soluble in ether and cold alcohol, more freely in boil- 
ing alcohol, and is oxidised by fuming nitric acid to benzylselenious acid, 
C,H,.SeO.OH, which is sparingly soluble in cold water, freely in hot 
water, and crystallises in flat prisms melting at 85°. It has a strongly 
acid reaction, and a faint but not unpleasant odour. The ammonium, 
sodium, and barium salts are readily soluble ; the silver salt is a white 
precipitate, crystallising from hot water in slender needles, and the 
lead-salt is a flocculent crystalline precipitate. On treating benzyl 
diselenide with methyl iodide, no benzyl-selenin was formed, but a 
trimethylselenin iodide and probably benzyl iodide. 
C. §S. 


Action of Chloral and Aldehyde on Toluene. 
By O. FiscHeR (Deut. Chem. Ges. Ber., vii, 1191—1197). 


Dimethylphenyltrichlorethane (CsH,CH;).CH.CCl;, is obtained by adding 
sulphuric acid to a mixture of one mol. of chloral and two mol. or more 
of toluene. The mixture, which becomes hot and reddish-brown, is 
then cooled, and more acid is added until the mass becomes pasty. By 
boiling it with water and crystallising the residue from ether-alcohol, 
the pure hydrocarbon is obtained in fine crystals, melting at 89°. It 
dissolves in about 2 parts of ether and 40 of alcohol. Boiling alcohol 
potash converts it into dimethylphenyldichlorethane, C\sHyCl,, crystal- 
lising in very brilliant needles, which melt at 92°, and dissolve in 
2 parts of ether and about 35 of alcohol. 

Dinitrodimethylphenyltrichlorethane is formed by dissolving the tri- 
chloro-compound in fuming nitric acid on a water-bath. It forms 
yellowish, short, brilliant prisms, melting at 120°—122°. 

On adding bromine to a solution of the trichloro-compound in carbon 
sulphide, dibromodimethylphenyltrichlorethane is formed, crystallising 
from alcohol in iridescent plates, melting at 148°. When the trichloro- 
compound is boiled for several days with a chromic acid solution, it is 
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se ; C.H,.CH; 
oxidised to carboxylphenylmethyltrichlorethane, C,HCl, C.H,.CO,H” 
crystallising from alcohol and acetic acid in small plates, melting at 
173°—174°. The alkali-salts of this monobasic acid crystallise well, 
but those of barium, calcium, and magnesium are flocculent precipitates. 
Dimethylphenylethane, CH;.CH(C,Hy.CHs):, is prepared from toluene 
and paraldehyde in the same way as phenylethane from benzene. The 
yield is about the same as the quantity of aldehyde employed. It isa 
very refractive, aromatic oil, boiling at 295°—298°. Besides this 
hydrocarbon another is formed, but in small quantity only, having 
probably the composition C.;H2x. The oxidation-products of dimethyl- 
phenylethane are the same as those of dimethylphenylmethane, and by 
passing it through a red-hot tube it also yields methylanthracene, 
which may thus be obtained in quantity. _ Dibromomethylanthracene 
is easily formed by adding bromine to a solution of the hydrocarbon 
in carbon sulphide. It forms golden-yellow needles, melting wy 
. 8. 


Observations on the Researches of Hiibner and Grete on 
Metabromotoluene. By E. Wrosievsxy (Deut. Chem. Ges. 
Ber., vii, 1063). 


Hiner and Grete maintain that, by introducing the sulphoxyl group 
into metabromotoluene, only one acid is obtained, the barium salt of 
which crystallises without water. The author’s experiments lead him 
to conclude that this salt contains 1}H,O. He also finds that by the 
nitration of metabromotoluene, two isomeric nitrobromotoluenes are 
obtained, the solid melting at 55°, and he believes that the product 
of higher melting point obtained by Grete results from the presence 
of dibromotoluene in the bromotoluene operated upon. 
a - 


Secondary Products obtained during the Preparation of 
Benzyl-toluene. By Weser and Zincke (Deut. Chem. Ges. Ber., 
vii, 1153—1157). 


WuEN these secondary products were distilled, a hydrocarbon, C2,H»», 
was obtained, together with anthracene and toluene, the two latter 
being probably formed by the breaking up of highly benzylated toluenes. 
The hydrocarbon, C.,H2, forms an aromatic fluorescent oil, boiling at 
392°—396° under the ordinary pressure, or at 280°—285° under a 
pressure of 30 or 40 mm., and having a specific gravity of 1:049. It 
dissolves in the usual solvents, and does not form a compound with 
picric acid, but nitric acid converts it into an amorphous nitro-deriva- 
tive. When passed through a red-hot tube, it yields anthracene and 
an isomeride of anthracene, while its oxidation leads to the production 
of ketone-like bodies and three acids. One of these acids contains 


CHO, or CsH,—CO—CxH, 4 9931, and does not melt at a high 


temperature, while it yields an easily soluble barium salt. The remain- 
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ing two acids are isomeric dibenzylbenzoic acids CoH.CO C.H;.CO.H 
> C,H;CO ; 


which may be respectively designated a- and @-. The a-acid is resin- 
ous, melts at 80’—82°, and most of its derivatives are amorphous. 
The G-acid forms needles which melt at 210°—212°, and it is almost 
insoluble in water, but easily soluble in alcohol, ether; or chloroform. 
In most cases, its compounds are slightly soluble and easy to purify. 
The ethyl ether forms white needles melting at 106°—107°. When the 
a-acid was distilled with baryta, unsatisfactory results were obtained, 
but its fusion with potash led to the formation of benzoic acid, and a 
small proportion of an acid containing C,;H,,O;, but different from the 
isomeric acid previously described. During the fusion with potash, 
the odour of diphenyl was noticed. The ketone-like bodies referred to 
above were obtained as a yellow viscous product, easily soluble in 
alcohol, and distilling at 300°—305° under a pressure of 30—40 mm., 
but distillation at the ordinary pressure caused it to split up into water, 
toluene, bitter almond oil, anthracene, anthraquinone, and the isome- 
ride of anthracene already mentioned as derived from the hydrocarbon 
C,H. This isomeride of anthracene is tolerably soluble in the usual 
solvents, and it forms yellowish leaflets which melt at 133°5°—134°5°, 
and are not easy to sublime. It can be oxidised to a quinone, C\yHsOx, 
which forms long white needles melting at 211°—212°. This quinone 
forms a blue mass when fused with potash, and dissolves in sulphuric 


acid more easily than anthraquinone. 
=. 


Metachlorophenol and its Nitro-derivatives. By A. Faust 
and H. Miiuner (Ann. Chem. Pharm., clxxiii, 303—317). 


WHEN phenol is converted into the monochloro-derivative by direct 
chlorination, and the product is fractionated, a monochlorophenol is 
obtained which boils at 175°5°—177°. This product does not solidify 
at —15°, and it is identical with the monochlorophenol which Schmitt 
obtained by distilling the platinum-salt of the diazophenol prepared 
from volatile nitrophenol. These results show that the chlorophenol 
in question is metachlorophenol. When metachlorophenol is fused 
with potash, it is readily converted into pyrocatechin; the relation 
between metanitrophenol, metachlorophenol, and pyrocatechin being 
thus proved. Strong nitric acid converts metachlorophenol into the 
dinitrochlorophenol melting at 111°, while dilute nitric acid converts it 
into a mixture of two isomeric chloronitrophenols, which may be easily 
separated by fractional crystallisation of their barium salts. The more 
soluble barium salt forms dark yellow needles, and yields a meta-nitro- 
parachlorophenol identical with that of Faust (Zeits. fiir Chem., 1871, 
339), and of Armstrong (Chem. Soc. Jour. [2], x, 12); while the second 
barium salt forms red nodules, and yields a metachlorometanitrophenol, 
which separates from its hot solution either as an oil or in fine yellow 
needles which are slightly soluble in water, but easily soluble in chloro- 
form, which deposits it in flat yellow needles. Metanitrometachloro- 

henol appears to be converted into metanitro-dichlorophenol (m.p., 
122°), by the action of chlorine, it melts at 70°, has a saffron-like odour, 
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and is very volatile with water-vapour, while metachloroparanitro- 
phenol is only slightly volatile. Strong nitric acid converts both 
mononitromonochlorophenols into metachlorodinitrophenol, melting at 
111°. 

Salts of Metanitrometachlorophenol. Potassium salt: dark, red flat 
needles, readily soluble. Calcium salt, (C;sH;CINO.O),Ca + H,0: red 
prisms, not very soluble in water. Barium salt,(C,H;CINO,0),.Ba+H,0 : 
tufts of short brown leaflets. Silver salt, CSH;CINO,0Ag: carmine red 
leaflets, which are slightly soluble in water. : 

Metachloroparanitrophenol yields an amide whose hydrochloride 
forms white needles easily soluble in water, and the chlorination of 
metachloroparanitrophenol gives rise to Seifart’s dimetachloropara- 
nitrophenol. In addition to the barium salts described by Seifart, the 
author has noticed the formation of one containing 8 molecules of 
water, and forming long clear-yellow needles. The metachloropara- 
nitrometanitrophenol melting at 111° (obtained by the action of strong 
nitric acid on either of the above-mentioned mononitromonochloro- 
phenols), was found to yield occasionally a barium salt containing 
5$H,0, and a double salt containing (C,H,C1](NO.).0).Ba + (C,H,Cl 
(NO,),.0)NH, + 12H,0, was obtained in short pale yellow needles by 
adding barium chloride to an ammoniacal solution of the acid. Meta- 
chlorometamidoparanitrophenol sulphate, (CsH;CINO.NH.0).SO,H2, was 
obtained by treating the last-mentioned acid with alcoholic ammonium 
sulphide, and digesting the product with dilute sulphuric acid. It 
separates from water in moderately soluble yellowish leaflets, while the 
corresponding hydrochloride forms short yellow needles. These com- 
pounds stain the skin brown. The barium compound (C,;H;CINO.. 
NH,0).Ba + 4H,0, was obtained in small black needles by decom- 
posing a solution of the sulphate with barium carbonate and evaporating 
the solution. 


Z. B. 


Metachlorophenol and its Sulphonic Acids. By T.G. Kramers 
(Ann. Chem. Pharm., clxxili, 331—341).° 


THE metachlorophenol of Faust solidifies when cooled to — 12° and 
melts at + 7. Its acidified alcoholic solution is not acted on by sodium 
amalgam. 

When metacklorophenol is added gradually to a cooled mixture of 
one part of fuming sulphuric acid and two parts of oil of vitriol, a 
mixture of y-chlorophenol-sulphonic acid and 6-chlorophenol-sulphonic 
acid is produced ; but if fuming sulphuric acid is used alone, the y-acid 
is obtained almost free from the 6-acid. 

By fractional crystallisation of the mixed calcium salts, that of the 
é-acid was obtained in small needles containing C,H;C1SO,Ca + 2H,0, 
while that of the y-acid is much more soluble and forms grape-like 
clusters containing C,H,C1SO, + 33H,0. 

y-Chlorophenol-sulphonic acid forms cubes or leaflets, the latter 
containing C,H;C].OH.SO.OH + H,O. It decomposes at 80° with 
production of an odour like that of chlorophenol, and it is easily 
soluble in water, alcohol, or ether, but slightly soluble in benzene, 
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ligroin, or chloroform. This acid strikes a violet-colour with ferric 
chloride, does not reduce silver nitrate, and its fusion with caustic 
potash gave unsatisfactory results. Armstrong obtained a potassium 
salt of metachlorophenol-sulphonic acid by fractionating the mixture of 
potassium salts derived from the mixed monochlorophenols, but he does 
not describe it.—Potassiwm salts. Two were obtained containing respec- 
tively C;H;Cl.OH.SO,.0K + 4H,0 and C,H;,Cl.0OK.SO,0K + 3H,0. 
The mono-potassium salt forms large shining prisms which belong to 
the triclinic system, lose water at 120°, and dissolve in 7°11 parts of 
water at 90°. The di-potassium salt is very soluble and forms delique- 
scent plates. The mono-sodium salt is very soluble, while the disodium 
salt, C,H;Cl.ONa.SO,.ONa, + 3H,0, is also very soluble, and forms 
ill-defined white crystals. The calcium salts, (C,5H;.OH.SO.0).Ca+ 


H.O and (0.8,01590 a + 34H,0, were obtained. The former is 


soluble in alcohol and water, while the latter is soluble in 2°6 parts 
of water, but almost insoluble in alcohol. The mono-barium salt 
(C,H;Cl.0OH.SO.0),Ba + 14H20, forms masses of white crystals 
soluble in alcohol. The lead salts, (Cs,H;C1.0H.SO,0).Pb + 4H,0 
and 0,080 pp + H,0, were obtained, the former consisting of 
hard rhombic crystals soluble in water or alcohol and yielding chloro- 
phenol when heated to 130°, while the latter forms a slightly soluble white 
owder. A basic lead salt was also obtained in small leaflets containing 
56 to 57 per cent. of lead. The mono-cupric salt, (CgsH;Cl.OH.SO,0),Cu + 
4H,0, was obtained in rhombic efflorescent prisms which yield chloro- 
phenol when heated to 120°. 
8-Chlorophenol sulphonic acid was not obtained in the pure state, but 
its mono-potassium salt, C,H,Cl.OH.SO.OK, forms small soluble leaf- 
iets, and iis di-calcium salt, O.H,CIS90 a + 2H,0, forms tufts of 
small yellowish needles which are permanent in the air. It is insoluble 
in alcohol, but soluble in 44°58 parts of water at 11°, and it is not 
decomposed at 250°. T. B. 


Compounds of Phenols and Aldehydes.. By E. rer MEER ° 
(Deut. Chem. Ges. Ber., vii, 1200-—1203). 


By acting on anisol and methylal with a mixture of glacial acetic and 
sulphuric acids, dimethoxylphenylmethane, CH,(C.H,;.OCHs)., is formed, 
crystallising from alcohol in white rhombic plates, which melt at 52°, 
and boil at the same temperature as mercury. When chloral and 

henol are treated in the same way, diowyphenyltrichlorethane, 
CCl;.CH(C,H,.OH), is produced, forming small white crystals, which 
melt at 202° with decomposition. On boiling it with acetic anhydride 
it yields the diacetyl-compouud, C,HCl,(C,H,.OC,H;0),, crystallising 
in small needles which melt at 138°. When an alcoholic solution of 
dioxyphenyltrichlorethane is boiled with zinc-dust it is converted into 
diowyphenylethane, CH2.C(C.H;.OH)2, which forms small crystals, 
melting with decomposition at 280°. It forms a crystalline potassium- 
phenate and a crystalline diacetyl-compound, melting at 213°. 

C. S. 
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A Compound of Chloral and Thymol, By E. Jicer 
(Deut. Chem. Ges. Ber., vii, 1197—1200). 


By the action of sulphuric acid and glacial acetic acid on these bodies 
dithymyltrichlorethane, CCl3.CH(CjHi2.0H).2, is formed, a crystalline 
solid, which combines with one molecule of alcohol, forming a com- 
pound crystallising in long pointed monoclinic needles. On boil- 
ing it with zinc-dust and alcohol, it is reduced to dithymylethane, 
CH;.CH(C\oHiz.OH)., and dithymylethene, CH2.C(CioHi2-OH)2. When 
a mixture of these two hydrocarbons is oxidised with a neutral solution 
of potassium ferricyanide, coloured bodies are obtained which seem to 
consist of quinones and quinhydrones. iad 


Fluorescein and Phthalein-orcin. By E. Fiscuer 
(Deut. Chem. Ges. Ber., vii, 1211—2116). 


FLUORESCEIN is best obtained by heating resorcin and phthalic anhydride 
to 195°—200° until the mass becomes quite solid. After being boiled 
out with water the residue is converted into the acetyl-compound, 
which is purified by crystallisation and then decomposed by alcoholic 
potash. The pure compound is a red crystalline powder, which is 
almost insoluble in water, ether, and benzene, sparingly soluble in 
wood-spirit, alcohol, and acetone. On slowly evaporating a solution 
in methyl-alcchol it was obtained in pale yellow needles grouped in 
stars. The beautiful and intensely green fluorescence of its ammo- 
niacal solution is so characteristic that it may be used for the detection 
of small quantities of resorcin. The constitution of fluorescein is— 


CO—C.H,(OH), 
CH " 
« co—-0.H(OHY 


On boiling it with acetic anhydride, it is converted into diacetyl- 
fluorescein, C2HyO3(C2H;0)., which, when alcohol is added to the 
solution thus formed, crystallises out in yellow plates, but becomes 
colourless by recrystallisation from acetone and melts at 200°. Diben- 
zoylfluorescein is a very similar compound, which melts at 215°. By 
the action of phosphorus pentachloride on fluorescein the compound 
CyH,.0;Cl, is obtained in small colourless prisms, melting at 252°. It 
is not decomposed by aqueous or alcoholic potash, but by heating with 
milk of lime to 230° it is reconverted into fluorescein, and when it is 
heated with fuming hydriodic acid to 150° for 5—6 hours, the com- 
pound ©,.H,,.0;Cl, is obtained, crystallising from alcohol in rhom- 
bohedral plates, melting at 229°—230°. It dissolves in dilute alkalis, 
showing that it contains hydroxyls, and is probably a derivative of 
fluorescein, which is known only in its alkaline solution. Fluorescein 
combines with sulphur trioxide, forming a compound containing 7°88 
per cent. of sulphur, which is obtained by heating the compound with 
sulphuric acid on a water-bath. It crystallises from methyl alcohol 
in pale-red prisms, and is easily decomposed by boiling water or 
alkalis. Cold fuming nitric acid acts violently on fluorescein, phthalic 
acid, and fetranitrofluorescein being formed ; the latter crystallises from 
acetic acid in pale-yellow small prisms, which deflagrate — when 

s 3 
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heated, and dye in an aqueous solution an intensely reddish-yellow on 
wool. 

Phthalein-orcin, C2.H\.O0;, is prepared by heating 3 parts of . phthalic 
anhydride and 5 parts of distilled orcin with 5 parts of sulphuric acid 
to 135°, no sulphur dioxide being formed, which curiously enough is 
always the case at a lower temperature. After two hours the melt is 
dissolved in dilute potash, boiled, and precipitated by acetic acid. 
Phthalein-orcin crystallises from acetone in colourless needles, dissolving 
in alkalis with a redcolour. When it is boiled with sulphuric acid and 
the solution is diluted with water, a body is precipitated resembling 
coerulein. 

Phthalein-orcin forms, with boiling acetic anhydride, diacetyl- 
phthalein orcin, crystallising from alcohol in fine needles, which melt at 
219°—220°. When an alcoholic solution of phthalein-orcin is boiled 
down with concentrated hydrochloric acid, dark-red flakes separate out, 
having the composition C,,H,,O; + HCl. Similar unstable compounds 
it forms with other mineral acids. When bromine is added to a 
solution of the phthalein in boiling acetic acid, the tetrabromo-com- 
pound is formed, while in a cold alcoholic solution pentabromophthalein- 
orcin is produced ; both compounds are pale-yellow powders, which are 
almost insoluble in all solvents. The red solution of phthalein-orcin in 
dilute soda becomes colourless when heated with zinc-dust, and on 
adding dilute sulphuric acid, phthalin-orcin, C2,H.»O;, is precipitated 
in white flakes, which, when heated in the air, are oxidised again to the 
phthalein. Its diacetyl-compound, O..H,.0.(C,H;0)2, which is formed 
by boiling it with acetic anhydride, is much more stable, and crystal- 
lises from benzene in cubes, melting at 211°. The constitution of 
phthalin orcin is expressed by the formula— 


CH; 

CH (0H) —C.H OH 

C.Hy O 
carom cat 


OH’ 
CH; 
and that of the acetyl-compound which is formed according to the 
-equation— 

CxH»O; + 3(C,H;0).0 = Cx2H0,(C2H;0). + 4(C,H;0.HO), 
is, therefore,— 


C. S. 


Synthesis of Purpurin and Analogous Colouring Matters. 
By A. RosenstieHL (Compt. rend., lxxix, 764—768). 

A nor alkaline solution of purpurin dissolves phosphorus without 

evolution of gas, and the purpurin is quickly reduced to purpuro- 
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xanthin, which can easily be separated from the solution and obtained 
as a bright yellow crystalline powder. It sublimes in needles of the 
same colour as pure alizarin; it dissolves in acetic acid, alcohol, and 
benzene, but does not dye with iron or alumina mordants. Its compo- 
sition being C,4H,O,, it is an isomeride of alizarin. The beautiful red 
colour of its alkaline solutions is turned brownish by reducing agents, 
but the red reappears on pouring it into acidulated water. Boiling 
with hydriodic acid and phosphorus first reduces it to a greenish yellow 
substance, (C,4HiO, or CyHi20,), which dyes alumina mordant like 
quercitron ; but by prolonging the action, anthracene is obtained, 
as is also the case when purpuroxanthin is treated with zinc-powder. 

On boiling its alkaline solution, purpuroxanthin is oxidised into purpu- 
rin, identical with that of madder, and with that which results from the 
oxidation of alizarin. Thus alizarin yields, by oxidation, purpurin, 
which, however, by reduction, does not reproduce alizarin, but its iso- 
meride, purpuroxanthin. By the similar oxidation of two other isomerides 
of alizarin, viz., chrysophanic acid and anthraflavone, the author ob- 
tained various substances forming stable colours with mordants, but 
none of them were identical with purpurin. 

The author divides these and other bodies derived from anthra- 
quinone into two classes, according as their hydroxyls may be regarded 
as attached to one or both of the C,H, groups of the fundamental 
anthraquinone, C,H,,CO.C,Hy. 


Pseudopurpurin...... C.,H,0,.C,(HO)., 
ee ».  O,H,O,.C;H(HO); 

EE ndhshecccese 

Purpuroxanthin...... \ CsH.02.CsHs(HO)s 
Quinizarin ........ -—- 

Anthraflavone ...... C,H;,(HO).CO.CO.C;H;(HO) 
Anthrachrysone eaccce C,H2(HO)>. C,0.. C,H,(HO), 
Rufiopin ......+..+6- 

Rufigallic acid ecocece C,H(HO),;C,0,..C;H(HO)s; 


He thinks that in all the stable colouring-matters derived from 
anthraquinone, three of the hydrogen atoms of the same C,H, group 
are replaced by (HO). 

R. R. 


Mesityl Oxide and Phorone. By L. Cuaison 
(Deut. Chem. Ges. Ber., vii, 1168—1170). 


Tue phorone obtained by the action of hydrochloric acid on acetone 
can be readily oxidised to acetic acid and oxalic acid, while its solution 
in carbon disulphide readily absorbs bromine, to form the compound 
C,H,,OBr,, which is easily soluble in ether, slightly soluble in cold 
alcohol, and melts at 86°—88°. When an alcoholic solution of the 
above-mentioned phorone or of the tetrabromide is treated with zinc 
and sulphuric acid, a substance containing C,sH.,O is produced. It 
forms colourless quadratic prisms, which melt at 108°, and volatilise 
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either alone or with water-vapour. These results tend to,support the 
formula which Kekulé and Baeyer attribute to phorone. Holtmeyer’s 
assertion that the action of strong sulphuric acid on phorone, or on 
mesityl oxide, gives rise to the production of mesitylene, was con- 
firmed, and it is probable that acetone is first formed, as it was 
found to be produced when phorone or mesityl oxide is boiled with 
very dilute sulphuric acid. es 


Mixed Sulphones. By P. CurustscHorr 
(Deut. Chem. Ges. Ber., vii, 1167—1168). 


Wuewn benzene-sulphonic chloride is heated with naphthalene and 
zinc-dust, a product is obtained which separates from ether in crystals, 
melting at 121°, and containing C,H;.SO..C\yH;. By proceeding in a 
' similar manner, the author hopes to obtain other mixed aoe x 
tT: B. 


Ethyl-phenol- and Ethyl-benzene-sulphonic Acids. 
By P. Curustscuorr (Deut. Chem. Ges. Ber., vii, 1165—1167). 


WuEeEn ethyl-phenol is heated with phosphoric anhydride, ethylene is 
evolved, and phenol is formed. 
Two sulpho-acids are produced by the action of fuming sulphuric 
! acid on ethyl-benzene, and that which yields the least soluble potas- 
sium salt is converted into a chloride by the action of phosphorus 
pentachloride. This chloride yields an amide melting at 108°, while 
the amide, similarly prepared from the more soluble potassium salt, 
was found to have a lower but variable melting point. When the 
less soluble potassium salt was fused with potash, a solid ethyl- 
phenol was obtained, together with a portion of a fluid phenol, but the 
crude mixture of potassium salts yielded principally the solid ethyl- 
phenol. 
Toluenesulphonic acid—When concentrated sulphuric acid flows 
slowly into boiling toluene, only para-toluene sulphonic acid is formed. 
The amide from this melts at 180°. 


T. B. 


A new formation of Phthalic Acid. By W. Wuirn and 
R. BInDscHEDLER (Deut. Chem. Ges. Ber., vii, 1106—1108). 


A CONSIDERABLE quantity of a crystalline body, which proved to he 
phthalic acid, was obtained during the preparation of anthraquinone- 
sulphonic acid in the alizarin manufactory of Bindschedler and Busch, 
in Basel. A careful examination of the anthraquinone used showed 
that it contained no trace of phthalic acid. The authors find, more- 
over, that phthalic acid is formed at the same time as anthraquinone- 
sulphonic acid, by heating perfectly pure anthraquinone with fuming 
* sulphuric acid, and for the reaction they suggest the equation :— 


co -OH COOH $O0,0H 
OH YOu, + 280... = OH pmee 
6 Keg? etl, + “OX OH etly COOH + C,H, S0,0H 
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If benzenedisulphonic acid is formed in this reaction, and if it is 
converted into a dioxybenzene during the conversion of the anthra- 
quinone to alizarin, it will be contained in the mother-liquors from 
which the alizarin has been precipitated. This formation of phthalic 
acid affords further proof that anthraquinone is the ketone of phthalic 
acid. 

In a note to the above the authors add that they have found benzoic 
acid in considerable quantities in the alizarin mother liquors. This 
acid may have resulted from the action of the alkalis either on the 
anthraquinone or on the phthalic acid. 

W. H. P. 


On Metasantonin and the action of Hydriodic Acid on 
Santonic Acid. By S. Cannizzaro and D. Amaro (Deut. 
Chem. Ges. Ber., vii, 1103—1106). 


In the expectation that the acid C,,H;,—COOH would be formed, the 
authors have examined the action of hydriodic acid on santonic acid. 
In no case, however, could this acid be obtained. The products of 
the reaction are a hydrocarbon, C,;H~, boiling under a pressure of 
5 mm. of mercury at 110°—112°, and under the ordinary pressure 
between 235° and 245°, and an iodide, C,;H.sI, which boils at 143°— 
145° under 5 mm. pressure, and when heated under the ordinary pres- 
sure, is converted into a hydrocarbon, C,;;Hy. 

The authors are of opinion that this fact makes the presence of a 
COOH group in santonic acid improbable, and that one of the 
formulee 


Ci, 
| ‘ans J orobiy 
JU C CH, 
“| O¢ | 
CH C 
4 on «] 
— C—OH CH, 
o¢ | \ 
0 {| \o7% 
CH? 


represents the constitution of this acid. 

They give the name metasantonin to a crystalline body which, as 
well as the two preceding compounds, they obtained by the continued 
action of hydriodic acid and amorphous phosphorus on santonic acid. 
It has the composition C;H,.O;3, and crystallises in needles or prisms, 
soluble in ether, alcohol, and water. It melts at 160°5°, and distils un- 
altered under a pressure of 10 mm. of mercury between 238°—240°. 
Boiling potash dissolves it without alteration. 

Metasantouin is not formed at the commencement of the reaction, 
and is produced by the elimination of water from santonic acid. 

W. H. P. 
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Action of Sulphuric Acid on substituted Anilines. 
By G. A. Smyru (Deut. Chem. Ges. Ber., vii, 1237). 


WHEN dimethylaniline is heated to 180°—190° with somewhat more 
than the equivalent quantity of sulphuric acid, until a sample almost 
ceases to give a precipitate with caustic soda, dimethyluniline-sulphonic 


acid is formed, the barium salt of which is [ cH, { a * | Ba. 3H,0; 


the free acid, C,H, f ata 3) *,H.0, crystallises from water, and melts 
3 


at 149°—150° (not corrected). Attempts to form dimethylaniline-di- 
sulphonic acid by long-continued action of fuming sulphuric acid on 
dimethylaniline did not succeed, only the monosulphonic acid being 
formed. Crystallised methyl-acetanilide is acted on by sulphuric acid 
with the formation of two acids, the one apparently methane-di- 
sulphonic acid, CH,(SO;H)., the other methylanilinesulphonic acid, 


C.H, oa “4 Hs) ; the latter crystallises anhydrous; its barium salt is 


[ cH, {30. (CH)s | Ba.H,0. If methylaniline containing aniline be 


treated with sulphuric acid, the same sulphonic acid results, also 
sulphanilic acid, derived from the aniline; ethylaniline, treated in the 
same way, yields ethylaniline-sulphonic acid, CoH 4 roi (© 2Hs) . the 
a 3 

sulphanilic acid observed by Armstrong as the product of this action 
was due to the presence of aniline in the ethylaniline, none of this acid 
being formed with pure ethylaniline. 

Diethylaniline yields, after five days’ treatment with sulphuric 
acid at 200°—210°, the corresponding diethylanilinesulphonic acid, 


CeHy { a *; the barium salt of this is| OH, { = - ‘aie ].Ba.2H,0. 
C. R. A. W. 


Action of Aniline on Fulminates. By A. Sruiner 
(Deut. Chem. Ges. Ber., vii, 1244). 


Amvonia acts on mercuric fulminate, giving a clear solution, from 
which shining crystals separate on standing, consisting of a compound 
of ammonia and the fulminate; these detonate with great force. 
Aniline has at first no action, but after some time a rapid action takes 
place, much heat keing evolved, so that with large quantities an ex- 
plosion may result; if, however, moist fulminate be used, and aniline 
Ciluted with its own bulk of alcohol, the action is somewhat moderated, 
although care must be taken to cool the vessel containing the mixture 
as soon as heat begins to be evolved, z.e., in about half an hour. 
Finely divided metallic mercury, and a substance resembling amor- 
phous phosphorus result ; on treating the mixture with dilute hydrochlo- 
ric acid, a substance is dissolved, which, after crystallisation from the 
liquid previously alkalised with ammonia to remove dissolved mercury, 
and then again acidified with hydrochloric acid, constitutes a neutral 
substance difficultly soluble in cold water, but readily soluble in 
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alcohol, ether, and hot water; it melts at 149°, does not combine with 
acids or alkalis, and gives the aniline reaction with bleaching powder, 
together with a smell of chloropicrin on allowing the whole to stand 
awhile. This body has the formula C;H,N,O., and is probably nitro- 
C,H; 
methyl-aniline, CH,(NO.) >N, the presence of the NO, group causing 
H 


the basic properties to disappear. 
Besides this product, diphenyl-guanidine, melting at 146°, is formed ; 
these two products result from the reactions— 


CHg(NO,)(CN) + 2(C.H;.NH,) = Hg + C,H,.NH(CN) + 
C,H;.NH(CH,,.NO,) 


NH.C,H; 
and C.H;.NH(CN) + C.H;.NH, = C< NH , 
NH.C,H; 


whereby cyan-aniline is formed as an intermediate product. 
C. R. A. W. 


Nitrophenylamines. By P. T. AusrreNn 
(Deut. Chem. Ges. Ber., vii, 1248). 


METANITRANILINE and picryl chloride act on one another when dissolved 

in boiling absolute alcohol, with formation of parapicryl-metanitrani- 
C.H,(NO.)s 

line, N< C.H,(NO:)s7 (where “, 7, and w indicate respectively meta, 
H 


para, and ortho) ; this compound crystallises from glacial acetic acid in 

small orange-yellow transparent crystals, melting at 205°, and insoluble 

in water and ethers, and only difficultly soluble in boiling absolute 
C,H,(NO,)z 

alcohol. Similarly parapicryl-paranitraniline, N< C,H2(NO2)37, melt- 
H 


ing at 216°, is formed when picryl chloride acts on paranitraniline ; 

this compound closely resembles the previously described isomeride, 

but is slightly more soluble in most solvents. On nitration these 

two bodies furnish respectively parapicrylmetapicrylamine and dipara- 
C.H.(NO-) 37 C,H.(NO,) 37 

picrylamine, N< Cy-H,(NO2)3a, and N a ai melting at 261° 
H 


and 238° respectively, and exploding violently when heated ; parapicryl- 
metapicrylamine regenerates parapicrylmetanitraniline when water is 
added to its solution in glacial acetic acid. 
Paradinitrophenylmetanitraniline and paradinitrophenylparanitrani- 
C.H,( NO.) C,.H,(NO,)z 
line, N< C.-H3(NO2)2u, and N< C.H;(NO,).7, are obtained by acting 
H H 


on alcoholic solutions of meta- and para-nitraniline respectively with 
paradinitrobromobenzene (obtained by nitrating bromobenzene, and 
melting at 72°) in sealed tubes at 100°: these melt at 189° and 181° 


} 
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respectively; the former is sparingly soluble in glacial acetic: acid, 
whilst the latter is readily soluble. 

Dinitraniline and picryl chloride apparently yield an analogous penta- 
nitrodiphenylamine-diparapicrylamine, although a substituted ammonia 
nevertheless acts as a kind of acid, this character being communicated 
by the presence of the numerous nitro-groups ; thus on treatment with 
barium hydrate, or carbonate, it forms barium diparapicryldiamine, 

N { OH NON, 
Ba { - j GH NO}, this body seems to be sufficiently basic to 
a C,.H.(NO,)37 
form a salt with hydrochloric acid; it crystallises in fine needles, and 
is soluble in water and alcohol. 
By the action of picryl chloride on an analogous metallic derivative, 
C.H.(NO,) 3 


sodium-dipicrylamine, the compound N C.H2(NO,)37 may be obtained. 


C.H2(NO,)37 
C. RB. A. W. 


Nitroderivatives of Sulphocarbanilide. By A. Brickner 
(Deut. Chem. Ges. Ber., vii, 1234—1237). 


DINITROSULPHOCARBANILIDE is best obtained by adding potash and an 
excess of carbon sulphide to an alcoholic solution of nitraniline 
from dinitrobenzene. Treated with lead oxide, it yields dinitrocar- 
banilide, CO(NHC,H,NO,),2, which forms small yellow needles, but 
could not be obtained pure. Lead oxide and ammonia convert the 
sulpho-compound into dinitrodiphenylquanidine, C(NH)(NHC,H,NO.)., 
crystallising from alcohol in small, yellow, brilliant plates, melting at 
190°. When phenylic mustard-oil and nitraniline are heated to 100°, 
the mononitrosulphurea, CS { — is obtained, forming cry- 
stalline yellow crusts which melt at 145°. Lead oxide converts it into 
mononitrocarbanilide, CO {noon forming pale yellow needles, 
melting at 187°, and with lead oxide and ammonia it yields a yellow, 
crystalline, mononitrodiphenylquanidine, melting at 132°. If the desul- 
phuration takes place in presence of aniline, a mononitrotriphenyl- 
guanidine is formed. 
C.S. 


The Constitution of the Diazo-Compounds. 
By E. ERLENMEYER (Deut. Chem. Ges. Ber., vii, 1110—1112). 


Tue author regards the diazo bodies as ammonium compounds, with 
_ R—N-R 
ll 
N 


and diazobenzene nitrate will then be expressed thus— 


the general formula, The relation between aniline nitrate 


ORGANIC CHEMISTRY. 167 
C,H;—-N—O—NO, . C,H;—N—O—NO, 


| 
H, N 
: C.H,—N—OH 


lt , 
N 


Free diazobenzene is either an ammonium oxhydrate, 
C,H;—N—O—N—C,H; 


I| (II 
N N 

The compounds with metals, potassium, for instance, and the diazo- 
amidobenzene, will have respectively the formulee— 


C.,H,—-N—O—K and CH —N—NCG- a.” 
| 


or its anhydride, 


ll | 
N N 


whilst the perbromide and the diazobenzenimide derived from it may 
be represented thus— 


C,H;—N: —Br and C,H;—N 


{ pe ®- 


W. H. P. 


On the Dyes produced by the Action of Nitrous Acid on the 
Aromatic Oxy-Compounds. By C. Lizspermann (Deut. 
Chem. Ges. Ber., vii, 1098—1102). 


Tue author’s analyses of the dyes from phenols and nitrous acid de- 
scribed by him (Chem. Soc. J., xxvii, 693), lead to formule different 
from those proposed by Baeyer and Caro (p. 66 of this volume) for 
these bodies. 

A direct comparison showed that the phenol dye from nitrosophenol 
is identical with that prepared by the author’s method. The dyes 
produced from nitrosophenol with orcin or resorcin are also apparently 
the same as those from the action of nitrous sulphuric acid on phenol 
and orcin, or phenol and resorcin. 

Since the dyes cannot be obtained in the crystalline state, great pre- 
cautions as to quantities, temperature, &c., must be taken to ensure 
pure products, and it is better to prepare them in small quantities. It 
is possible with some practice to judge of the purity of the substances 
from the colour of the alkaline solutions. The reagent used for the 
preparation was in every case a mixture of sulphuric acid with 5 per 
cent. of potassium nitrite. 

Dye from Phenol.—For the preparation of this dye the author 
recommends the following method :—5 grams of phenol are mixed with 
an equal volume of sulphuric acid, the mixture being cooled, to avoid 
the formation of phenolsulphonic acid; and 20 grams of the reagent 
mentioned above are then added ; the temperature during this operation 
should be allowed to rise to and not exceed 40°—50°. The mixture 
becomes first brown, and then blue at the last stage, and slight evolu- 
tion of gas takes place. On cooling, the solution is poured into a 


| 
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Pee quantity of cold water, and the precipitate filtered off, and 
ied. 


The dye consists of a brown powder, easily soluble in alcohol, and 
giving with alkalis a pure, deep blue solution. 

The analyses of this body agree with the formula, C,.His;NO;, and 
not with C,.H,,NO,, as proposed by Baeyer and Caro. Its formation 
may be expressed by the equation— 


3C,H,O + NO.H = C,3H,;NO; + 2H,0. 


Orcin Dye.—To 10 grams of orcin in 10 grams of sulphuric acid, 
40 grams of the reagent are gradually added. The solution should 
become a fine purple red. It is then poured into a large quantity of 
water, and the orange-red precipitate formed is washed and dissolved 
in aicohol. After the alcohol has been evaporated off, a green mass is 
left, having the formula, C,,Hi;N2,0,. The equation— 


8C,H,0, + 2NO.H = C.,HigN20, + 4H,0, 


expresses its formation. 
This dye is homologous with Weselsky’s diazoresorcin, which is 


formed from resorcin, thus— 
3C,H,O,. + 2NO.H = C,sH,2N20, + 4H,0. 


Orcin treated as above give rise in most cases to several colouring 
matters, which are differently soluble in alcohol. The least soluble sub- 
stance gives with alkalis a bluish-violet solution, with a brown fluo- 
rescence, and contains less nitrogen than the preceding body. The 
orcin dye lately described by Weselsky also possesses a different com- 
position. 

Thymol Dye.—10 grams of finely powdered thymol are mixed with 
10 grams of sulphuric acid, and 30 to 40 grams of the reagent added 
immediately. The solution becomes first green, and then blue. No 
gas should be evolved. As soon as the reaction is complete, twice the 
volume of sulphuric acid should be added, to convert unattacked 
thymol into thymol-sulphonic acid, and after standing for some hours, 
the solution is poured into water, as before. 

The dye consists of a violet-coloured, resinous mass, which gives a 
violet-red solution with alcohol. Its formula is CyH.N.0,, and its 
formation may be expressed thus— 


3C,.H,O + 2NO.H = CyHyN,0O, + 3H,0. 


The formation of these bodies is possibly analogous to that of the 
phthaleins, thus— 


(CH CH ines 
C H 3 a | O—C,H; CH; 
sH(NO).< OH +2C,H;< OH =C,H(NO),< OH + 2H,0 
OH OH | O—C.H, { CH, 
L OH 


Dinitroso-orein. _ Orein dye. 
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But since picric acid does not yield such bodies, it is more probable 
that the nitroso-group is the important factor in the reaction, as ex- 
pressed by the equations— 


Fo: OH 
CHK + 2C,H,OH = CH o—Oes 


\o-G.H; 
Phenol dye. 


+ H,O. 


(OH), 


(OH); O 
cand CH, + 20H { (Ol). = 0,H NC CsCl 
2 


| O + 2H,0. 
bana 
Orcin dye. 
+ 
OH 
CH. 
ro OH C,H, - 
CH oa + 2CHs CH, = C,H/ N— OCH, { Gan, + HO. 
(NO), alae O 
X —oon { - 
Thymol dye. 
W. H. P. 


A Colouring Matter Analogous to Magdala-Red. 
By M. Lecco (Deut. Chem. Ges. Ber., vii, 1290—1293). 


In preparing azodinaphthyldiamine (amidazonaphthalene) by Church 
and Perkin’s method, and using a cold saturated solution of naphthyl- 
amine hydrochloride, a product containing much resin is obtained, 
while if the solution be too dilute, no action will take place. As the 
formation of the resin depends also on the temperature, it is best to 
find the proper conditions by a few trials, and to prepare a larger 
quantity, only when the precipitate has a brownish red, and nota dark 
colour. The product is purified by dissolving it in boiling ether-alcohol, 
and adding to the filtrate hot water, until a colour appears. After a 
few moments, the pure compound crystallises in reddish-brown needles, 
with a green reflection, and melting at 173°—175°, and not at 135°, as 
Perkin has found. On heating it with paratoluidine hydrochloride to 
170°—180°, it yields a colouring matter, corresponding with Magdala- 
red. Its hydrochloride, C2;H,,N;.HCl, crystallises in small needles, with 
a bottle-green lustre, and showing in an alcoholic solution the same 
fluorescence as Magdala-red. 


C. S. 
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Behaviour of Infusorial Earth (Kieselguhr) to Aniline Dyes. 
By R. Bérreer (Chem. Centr., 1874, 396). 


Ween an alcoholic solution of any of the aniline dyes is shaken up 
with a sufficient quantity of infusorial earth, some water added, and 
the whole thrown on a paper filter, the liquid which runs through is 
perfectly colourless, the pigment being retained by the siliceous 


earth. 
x =. A, 


Xylidein. By C. LizperMAnn 
(Deut. Chem. Ges. Ber., vii, 1102—1103). 


XYLIDEIN is a name given by Fordos and Rommier to a green colouring 
matter examined by them, which is produced in the decaying wood of 
beech, oak, and birch, under the pathological influence of Peziza 
aeruginosa. In some cases large blocks of wood of a dark blue-green 
colour are obtained. 

To extract the colouring matter, the author treats the wood with 
cold phenol; a dark green solution is thereby obtained, from which the 
dye may be precipitated in green flocks by alcohol or ether. Dried in 
a vacuum, the substance contains 58°65 p.c. C., 5°66 p.c. H., and 
2°45 p. c. N. (Fordos and Rommier found 50°23 p.c. C., 5°33 p. c. H., 
and 2°63 p.c. N.). The substance dissolves in the least possible quan- 
tity of phenol, at 50°, and separates on cooling in small four-sided 
plates with a copper-like glance, resembling coerulignone or sublimed 
indigo. The crystals are insoluble in most solvents, but are dissolved 
by concentrated sulphuric acid, with a grass-green colour, and b 
phenol and aniline, with a dark green colour; dried at 110°, they con- 
tain 65°48 p.c. C., 4°71 p. c. H., and 1:0 p.c. N. The nitrogen is 
obviously due to impurity. The substance analysed in the first instance 
was precipitated by aqueous alcohol, and is possibly a hydrate of the 
crystalline body. The author intends to continue his investigation. 

W. HP. 


Essential Oil of Lepidium Sativum. By A. W. Hormann 
(Deut. Chem. Ges. Ber., vii, 1293—1294). 


THE oil of the common cress consists, like that of the garden-nastur- 
tium, chiefly of phenylacetonitril. 
C. S. 


Aromatic Phosphorus Compounds. Part IV.—Phosphenylic 
Acid and Derivatives. By A. Micuartis and C. Marnias 
(Deut. Chem. Ges. Ber., vii, 1070—1073). 


PHosPHENYLIC acid, or phenyl-phosphinic acid, C,H;PO(OH),, is _pro- 
duced by the decomposition of phospheny] tetrachloride, tetrabromide, 
or oxychloride by water. 23°5 parts of the acid dissolve in 100 parts 
of water at 15°, but it is much less soluble in water containing hydro- 
chloric acid, and crystallises therefrom very readily. Its melting 
point, according to the present paper, is 18°,in a former paper by 
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Michaelis (p. 168 of last volume), it was stated to be 158°. When 
quickly heated to about 250°, it decomposes into benzene and meta- 
phosphoric acid. By prolonged heating to about 200°, phosphenylic 
acid loses water, and furnishes di- or pyrophosphenylic acid. 


OH 
C.HsPOC 
O 


2C,H;P O;,H—H,O = J . 
CoHsPOC 
OH 


At 210° three molecules of the acid lose two molecules of water in the 
same way, and triphosphenylic acid is produced, (CsH;),(PO);0.(0H).. 
Di- or pyrophosphenylic acid forms a colourless, transparent, tenacious 
mass, which in moist air recovers water and is reconverted into phos- 
phenylic acid. When dissolved in water, phosphenylic acid is at once 
reproduced. Triphosphenylic acid behaves in the same way. 

Phosphenylic acid is a powerful bibasic acid, forming acid and 
neutral salts. The free acid precipitates neither barium chloride nor 
silver solutions, but on addition of a little ammonia white precipitates 
are thrown down. The addition of sodium acetate also determines the 
precipitation of the silver salt. 

Phosphenylates.—The neutral potassium salt, C,H;PO;K,, is uncry- 
stallisable and very soluble. Theacid salt, C;H;PO;KH, is precipitated - 
from its aqueous solution by alcohol as a crystalline powder. Neutral 
sodium phosphenylate, C;H;PO,Na,.12H.,O, resembles the corresponding 
— phosphate. The acid salt crystallises less easily in similar 

orms. 

Calcium phosphenylate, C;H;PO,Ca.2H,O, is a white, amorphous 
precipitate, soluble, though with difficulty, in acetic acid. By evapo- 
rating this solution, the acid salt, (C;H;PO;)2H2C., is obtained, crystal- 
lising in beautiful shining scales, which are anhydrous. The acid 
strontium salt, (CsH;PO;).H,SrH,O, resembles the calcium salt. 

Zine phosphenylate has the formula C,;H;PO;Zn.H,0. 

Copper phosphenylate is C,H;PO;Cu. 

Silver phosphenylate, CsH;PO;Ag2, is a light white powder, not 
changed by light. 

Ferric phosphenylate, (C;H;PO;);Fe2.24H,0, is a yellowish white pre- 
cipitate. 

Tathy! phosphenylate, C;H;PO.0H.OC,H,, is a non-volatile oily liquid, 
which is decomposed by water. It is a monobasic acid, furnishing a 
silver salt, C;H;.PO.OAg.OC,H;. The neutral ether and the amides 
will be described hereafter. 

The paper concludes with an enumeration of the reactions observed 
on the addition of various metallic salts to a solution of neutral sodium 
phosphenylate. W. A;. t. 


The Spectrum of Chlorophyll. By J. Cuaurarp 
: (Ann. Chem. Phys. [5], iii, 1—56). 


Tue object of this paper is to show the variations in the chlorophyll 
spectrum according to the circumstances under which it is examined. 
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It is stated that before trustworthy deductions from the phenomenon 
can be made, it is indispensable to take into consideration the nature of 
the plant from which the chlorophy!! has been obtained, its rank in the 
vegetable kingdom, its age, the climate, temperature, season, situation, 
soil, the solvent, mode of illumination, degree of concentration of the 
solution, &c. 

Many of the views now expressed have been given by the author in 
previous papers, abstracts of which have appeared in this Journal. The 
general conclusions now given are— 

1. The spectrum of chlorophyll is characterised by a certain number 
of bands, amongst which is one in the red, the following special pro- 
perties of which are sufficient to distinguish the substance :— 

a. Sensibility: having a clear outline, a fixed position, and a re- 
markable permanence, even in a solution diluted to the one-ten- 
thousandth. 

b. Certainty: being divided into two, under the influence of alkalis, a 
character which does not belong to the rays of blood, bile, or 
any other organic liquid. 

c. Constancy: being always present wherever there is chlorophyll, 
either pure or altered. 

2. Chlorophyll can be perfectly recognised by the spectroscope, 
whether it has been obtained from young leaves, old leaves, or dead 
leaves which have been subject to the action of light and air. 

a. In young leaves, by temporary accidental bands, under the action 

of hydrochloric acid. 

b. In old leaves, by permanent accidental bands, in an alcoholic 
solution with the same acid. 

c. In dead leaves, by permanent accidental bands, which appear imme- 
diately without the intervention of hydrochloric acid. 

3. Chlorophyll is much less alterable than is generally believed ; it 
resists the action of iodine, acids, alkalis, and the animal digestive 
powers, and preserves, under the influence of these agents, if not its 
composition and primitive character, at least some properties which 
permit of its recognition in the most complex and varied mixtures, 
even after a considerable lapse of time. 

H. J. H. 
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Colour-reactions of Albumin. By ALBert ADAMKIEWICZ 
(Pfliiger’s Archiv., ix, 156—162). 


An investigation of the colour-reactions which albumin gives when 
heated with sulphuric acid alone, and when albumin, dissolved in 
acetic acid, is treated with sulphuric acid. The varying effects of the 
quantity of substance in proportion to amount of acid present, are 
specially noted; and it is shown that when certain percentages of 
albumin are reached, the colour disappears. 

Whatever may be the tint produced with albumin by sulphuric 
acid—yellow, orange, violet, &c.,—it is always associated with a 
broad absorption-band lying between the E and F lines of the solar 
spectrum. T Ss. 
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Physiological Chemistry. 


The Formation of Fat in the Animal Body. 
By H. Weisxke and E. Witprt (Zeitschr. f. Biologie, x, 1—20). 


THIS memoir begins with an excellent historical summary of the 
different views which have been held, and the experiments by which 
such views have been supported, since the discovery was made that 
the fat taken by animals in their food is insufficient to account for all 
the fat laid up in their organisms. Liebig’s view that the carbo- 
hydrates form in such cases the source of fat was strengthened by the 
researches of Gundlach, Huber, Dumas, Milne-Edwards, Boussingault, 
Lehmann, Grouwen, Lawes and Gilbert, and Pasteur. 

C. Voit, however, advanced the hypothesis, in opposition to Liebig, 
that the sources of animal fat, other than the ready-formed fat of food, 
are the nitrogenous constituents of food, and not the carbohydrates. 
Voit’s experiments and views were confirmed by the researches of 
Stohmann and G. Kuhn. Experiments made with Pettenkofer and 
Voit’s respiratory apparatus strengthened Voit’s hypothesis; the for- 
mation of adipocere showed the possibility of a conversion of nitro- 
genous tissues into fat; the fatty degeneration of whole organs was 
an instance of such conversion taking place during life; and the ex- 
periments of Blondeau, Hoppe, Kemmerich, and Fleischer, according 
to which fat was formed at the expense of casein, pointed in the same 
direction. J. Bauer’s researches with dogs whilst undergoing slow 
poisoning by phosphorus, where fat was generated in abundance, and 
Subotin’s experiments relative to the composition of the milk of 
bitches, according to which the milk richest im fat is secreted when a 
diet rich in flesh is administered, tend to confirm Voit’s supposition. 
Subotin’s experiments are, however, irreconcilable with those of 
Bensch and Playfair. 

F. Hofmann’s experiments prove that the fat taken in food can pass 
unchanged into the animal cells, and be stored up there; but Toldt 
and Subotin deny that this actually occurs; and Kadziejewsky thinks 
that the absorption and deposition of the fat of the food must first be 
preceded by its saponification by the secretions of the intestinal canal, 
and that the stored-up fat is again synthesised from the soap thus 
produced. 

Weiske is of opinion that the above researches prove that in the 
carnivora the fat stored up in the tissues may be derived partly from 
the ready-formed fat in the food ingested, and partly from the trans- 
formation of nitrogenous nutritive materials into fat and other pro- 
ducts. Experiments were instituted to determine whether in the 
omnivora and herbivora the sources of fat are the same as in the carni- 
vora, or whether the carbohydrates are with those classes of animals 
sources of fat. Young pigs were the animals chosen for the purpose 
of experiment. 

The research appears to have been conducted with much care. 
The experimental period extended over six months, and the animals 
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were subjected to a monthly weighing when fasting. The daily 
allowance of food was weighed, and its composition determined by 
analysis. The feces were collected periodically, weighed, and ana- 
lysed. Finally, the bodies of the animals, when slaughtered, were 


 * subjected to analysis, endeavours being made to determine the mean 


composition of the whole carcase. 

The details are too long for abstraction. Four similar pigs, six weeks 
old, were taken. Two of these were at once slaughtered, and the 
composition of their bodies determined. The other two animals were 
fed for six months, the one on food poor in nitrogenous materials 
(ratio of nitrogenous to non-nitrogenous material 1: 9-0, and later 
1 : 8:6), and the other on food rich in nitrogenous constituents (nitro- 
genous to non-nitrogenons, 1 : 2°9). 

The result of the research, in the opinion of Weiske and Wildt, does 
not afford a direct proof that in the omnivora there is a conversion of 
proteids into fat when food rich in nitrogen is administered ; but that 
in this case, as also when a food deficient in nitrogen is given, the 
digested proteids sufficed to cover not only the increase in flesh, but 
also the whole of the fat laid up in the body. 

z. &. 


The Colouring Matter of the Blood. By A. B&écuamp 
(Ann. Chim. Phys. [5], iii, 340—342). 


Bécuamp claims to have isolated the red colouring matter of the blood 
in a soluble form, and perfectly free from all other albuminoid matters. 
In order to effect this, defibrinated blood is mixed with just so much 
water as is necessary to rupture the corpuscles and dissolve the pig- 
ment. A solution of basic lead acetate is then added as long as a pre- 
cipitate falls; the precipitate is filtered off, and: the filtrate treated 
with a solution of basic lead acetate, to which 10 per cent. of solution of 
ammonia has been recently added, as long as a precipitate is formed. 
The very bulky precipitate is allowed to subside, the access of carbon 
dioxide being carefully excluded during the whole process, and the 
precipitate is filtered off. This precipitate, like the first, is decolorised 
by washing with water. The filtrate, which contains all the blood- 
pigment, is deprived of lead either by ammonium carbonate or by a 
current of carbon dioxide, and dried in thin layers at a temperature 
of 85°—40°. It then forms garnet-red lamingw, which are soluble in 
water containing a trace of ammonium carbonate. It still contains, 
however, traces of acetates of the alkalis, and probably urea. In order 
to obtain the pigment free from these impurities, the red solution 
which was filtered off, after precipitation by ammoniacal lead sub- 
acetate, is mixed with half its volume of alcohol of 50 per cent., and is 
then treated anew with ammoniacal lead acetate as long as a‘ precipi- 
tate continues to form. The brick-red precipitate is filtered off, and 
washed with 40 per cent. alcohol, access of carbon dioxide being pre- 
vented. The washed precipitate is mixed with water, a small quan- 
tity of ammonium carbonate being added, and is then decomposed by 


"means of a current of carbon dioxide. The filtered solution coagulates 
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at 61°, and must be dried below that temperature in order to obtain 
the pure solid pigment. 

In opposition to Vindschgau, Béchamp asserts that the albuminoid 
of hemoglobin differs from that of white of egg, not only in its rota- 
tory power, but also in the reactions of its lead compounds. 

T. S. 


The Relations of Fibrin to Colourless and Red Blood-cor- 
puscles, and on the origin of these Corpuscles. By A.rx. 
Scumipt (Pfliiger’s Archiv. f. Physiol., ix, 353—357). 


AN exposition of the author’s well-known views on the formation of 
fibrin during coagulation from two constituents of the blood-plasma— 
the fibrino-plastic substance and the fibrinogenous substance. He 
asserts that hemoglobin has nothing to do with the coagulation of 
blood, but that the source of its coagulation is to be looked for in the 


protoplasm. 
rT. 8. 


The Influence of Alkaloids on certain Properties of Hzemo- 
globin. By Ep. Scuarr (Deut. Chem. Ges. Ber., vii, 1345— 
1348). 


A THEORETICAL discussion of the researches of Binz, M. Miiller, Ross- 
bach, and Schénbein on the influence of alkaloids, and of quinine espe- 
cially, upon the so-called organisation of the blood. The experi- 
ments of the above observers are regarded from Schénbein’s stand- 
point, i.e., the existence of antozone and antozonides is assumed. 


T. S. 


On the Decomposition of Eggs. By W. Tuompson 
(Chem. News, xxx, 159). 


TxE contents of eggs, when their shells are intact, can only be decom- 
posed by one, two, or all of three different agencies. The first, or 
putrid cell ferment, is capable of being developed within any egg, no 
matter how effectually its shell may be protected. It is generated from 
the yolk, and spreading to the albumin, sets up true putrefaction. 
Oxygen facilitates its development, while coal-gas and carbon dioxide 
seem to retard its growth. It is capable of penetrating the shell of 
other eggs when the latter are immersed in water containing it. 

The second, or decomposition by the agency of vibrios, is brought 
about by an animalcule like a worm, which multiplies by division. 
The germs of these vibrios do not exist in the egg originally, but in all 
cases have to penetrate the shell. Eggs kept dry are never attacked 
by these vibrios, but if the shell becomes wet or moist, the germs float- 
ing in the atmosphere fall on it, develop in the moisture, penetrate the 
shell, and attack the contents. 

The third is decomposition by fungi, the principal one of which is 
Penicillium glaucum. The spores of this fungus exist largely in the 
atmosphere, and settling on the shell of the egg begin . develop, 

N 
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sending their filaments through the shell into its contents. The 
growth of this fungus is entirely prevented in an atmosphere of carbon 
dioxide. In hydrogen and nitrogen a few fine filaments were observed 
on the shell, but none penetrated to the contents. In oxygen, its 
growth was luxuriant. 


| 
| 


H. J. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Contribution to our Knowledge of the Chemical Processes 
in Plants. By A. Emmeruine (Landw. Versuchs-Stat., xvii, 
161—211). 


| ' Tue first part of this paper is on the aims of chemical investigations in 
vegetable physiology, and suggests many subjects for research. The 
experimental part relates to the decomposition of nitrates in plants. 
Experiments on the decomposition of calcium nitrate by oxalic acid 
were made by mixing solutions of these substances so diluted that one 
equivalent of each (= 28 grams CaO and 36 grams C,0;), was con- 
tained in respectively 20, 100, 200, 400, and 800 litres of water, and 
estimating the amount of calcium oxalate precipitated after various 
times up to 168 hours. In the first dilution 75 per cent. of the lime 
was precipitated at once, and 96:4 per cent. after 120 hours. In 100 
litres of water, 85°4 per cent. of the lime was precipitated after 168 
hours; in 200 litres, 81'4 per cent.; and in 400 litres, 73:9 per cent. 
after the same time ; in 800 litres 58°5 per cent. after 96 hours. The 
same quantity of salt and acid in 1,000 litres gave a small precipitate 
after a day, and in 1,333 litres a slight sediment after two days, but in 
2,000 litres the solution remained clear. The precipitate, which is 
crystalline, thus occurs in very dilute solutions, the limit being above 


one equivalent = 28 of lime in 1,000,000 c.c. of water. Time is‘required 
for the precipitation, especially in the more dilute solutions ; the nitric 
acid liberated has but little solvent action, obviously from its great 
dilution. In presence of excess of calcium nitrate, the precipitation 
was more complete, almost the whole of the oxalic acid combining 
with lime when four or eight equivalents of the latter were present to 
one of the former in 400 litres of water, and the time required for the 
precipitation was shortened; the excess of lime salt lessened the 
solvent action of the free nitric acid and of the water. Almost identical 
results to these last were obtained when excess of oxalic acid was used, 


| soluble acid oxalates not being formed in these dilute solutions. Free 
nitric acid added in slight excess had but slight effect, but with four 
equivalents of free acid to one each of lime salt and oxalic acid in 400 
| litres of water, no precipitate was obtained. With a simultaneous 
excess of oxalic acid and nitric acid, the solvent action of the latter was 
| very much decreased. Potassium nitrate added to the solutions pro- 
duced an opposite effect to calcium nitrate, the precipitation being de- 
| creased though not greatly ; sodium nitrate had the same influence. 
| Increase of temperature up to 40° was found to have but little effect ; 
| 

| 

| 
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the solubility of the calcium oxalate was very slightly increased at the 
higher temperatures. 

A series of experiments on the decomposition of the alkaline nitrates 
by oxalic acid is also detailed. Solutions of potassium nitrate and 
oxalic acid were mixed and so diluted that one equivalent of each, in 
grams, was contained in 50, 100, and 200 litres; these were placed in 
cylinders with distilled water on the top, and then set aside for eight 
days or upwards. The upper or under half, or both halves of the 
solution, were then analysed to ascertain whether the ratio between the 
potash and nitric acid remained the same, or whether, decomposition 
having taken place, the upper half contained excess of nitric acid, 
owing to its greater diffusive power. 

The analyses were conducted by first adding a known quantity of 
free nitric acid, then adding barium hydrate till alkaline, passing car- 
bonic acid to precipitate excess of baryta, and filtering. In the preci- 
pitate the oxalic acid is determined from the barium oxalate; the 
filtrate contains the potash as nitrate, and the excess of nitric acid as 
barium nitrate ; the barium is precipitated with ammonium carbonate, 
and from this precipitate the free nitric acid is estimated and the potas- 
sium in the filtrate is determined as chloride. Test experiments gave 
very good results. In all cases an excess of nitric acid was found in 
the upper half of the cylinders, showing that decomposition had taken 
place ; the excess varied from 2°15 to 11°92 per cent. of the nitric acid 
originally present. Similar experiments with sodium nitrate and oxalic 
acid showed a like decomposition. 

These results point out an explanation of the method of decompo- 
sition of nitrates, which are probably universally present in plants, by 
oxalic acid, which is widely distributed, and, from the acid reaction of 
plant-sap, seems to exist either in the free state or in the form of acid 
oxalates. The principal physiological result consists in the establish- 
ment of the fact that in all these reactions free nitric acid is formed, 
and this no doubt plays an important part in the formation of the 
nitrogenous principles of plants. It is probable that the oxalates 
formed in plants are final products and themselves have no further 
physiological function, but that the products of the reduction of the free 
nitric acid unite with those of carbonic acid, to form the groundwork of 
the albuminoids. 

E. K. 


Influence of Light on Vegetation. By J. Macaano 
(Gazzetta chimica italiana, iv, 196—197). 


TuE experiments were made on beans, which were grown in boxes and 
illuminated with the light which had passed through—1l. Ordinary 
glass; 2. Violet glass; 3. Red glass; and 4. Yellow glass. Theseeds 
were sown on the 30th of July, and the experiments terminated on the 
24th of August, the temperature varying from 17° to 30°. The last to 
germinate and the first to die was that under the red glass, and both 
with the red and yellow the plants had so far departed from their 
normal form, that it was with difficulty they could be recognised as 
bean-plants. The plant grown in white light gave by far the most 
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organic matter, and also the most ash, so that it would appear that not 
only the actinic rays, but all the elements of white light, concur in the 
growth of the vegetable. The author, however, draws attention to the 
fact that there was necessarily w difference in the intensity of the light 
in these experiments. 

C. E. G. 


Researches in Agricultural Chemistry. By A. Pavest and 
E. Rotonp1 (Gazzetta chimica italiana, iv, 192—195). 


1. Oil from the Embryo of Rice.—On examining various cereals during 
germination, it was observed that concentrated sulphuric acid sepa- 
rated the protoplasmic globules, with formation of oily drops. This oil, 
which may be obtained from the embryo by expression, has a density 
of 0°924 at 15°, and at 5° acquires a butylaceous consistence. It con- 
tains a large quantity of oleic acid and much albuminous matter. 

2. Analyses of the Ashes of Millet.—The leaves of this plant dried at 
100° yield 10°186 per cent. of ash, the stem 2°510, and the grain 3°278 ; 
the stem contains 3°38 of nitrogen, and the grain 1°41. 


Analysis of the ash. Stalk. Leaves. Grain. 
BUM ccccccce coos 39°163 8°344 10°436 
ee 1:803 1802 1065 
cnn wees aa044s 6312 10°079 6°372 
Magnesia .........6 6°489 2°220 8°471 
Phosphoric acid .... 5238 1616 20°838 


3. Parabuaxine, an Alkaloid from Buaus Sempervirens.—The sulphate 
of parabuxine, C.,HisN,0SO,H,, is obtained on neutralising the alkaloid 
with sulphuric acid. It is more soluble in hot than in cold water, and is 
deposited in amorphous nodules insoluble in alcohol. The hydro- 
chloride, CosH,:N,0C1,H2, is prepared by boiling the sulphate with an 
excess of barium chloride. It crystallises in minute needles. The 
platinum-salt, CH N,OCI],H,PtCh, is amorphous. The nitrate, 
formed by decomposing the sulphate with barium nitrate, crystallises 
in micaceous scales. Parabuxine itself, C.;H;.N,0, which was dis- 
covered by Pavia, is soluble in hot alcohol, and is deposited again, as 
the solution cools, in the form of a white amorphous mass. 

4. Estimation of Tannin in the Must of the Grape and in Wine.— 
Of the various methods for estimating tannin, the authors prefer a 
modification of that originally proposed by Fleck, which consists in 
precipitating the tannin by a solution of cupric acetate. A neutral 
solution of this salt, however, also precipitates gallic acid, but the 
authors find that an ammoniacal solution of cupric acetate precipitates 


‘only the tannin, and has no action on any of the other constituents 


| of the wine. The amount of tannin can be ascertained by estimating 


either the copper remaining in solution, or that contained in the preci- 
pitate. The process is simple and gives accurate results. 


C. E. G. 
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Contributions to Agricultural Chemistry. By T. ScHLOESING 
(Ann. Chim. Phys. [5], ii, 514—546). 


Tue author commences in this paper the publication of the details of 
his researches, from which extracts have already been published. The | 
following are the points which have not yet appeared in this Journal. © 
I. (See vol. xxiv, p. 750.) Ammonia salts rank with soda salts in their 
power of coagulating clay. Sulphuric, hydrochloric, and nitric acids 
also precipitate clay, even after the latter has been previously treated 
with the acid and the salts washed out. Alkalis retard the precipita- 
tion of clay when they are in small quantity, but when the amount 
in the liquor reaches a certain proportion, they act as precipitants. 
The coagulation of clay by soluble salts is analogous to the gelatini- 
zation of Graham’s soluble alumina by dilute saline solutions. 

II. (See xxv, 839.) The humates should not be extracted from soil 
with alkali, since the aluminium, iron, and calcium humates are rather 
insoluble in such a liquid. The bases are first removed by treatment with 
hydrochloric acid, the residue is then digested in alkali, water is added, 
and after decantation, the liquor is cleared from the suspended clay by 
the addition of 2—5 grams of alkali per litre. Some humic acid is 
carried down by the clay. ‘ The clear liquor is then treated with hydro- 
chloric acid until a slight precipitate is produced, and a dilute solution 
of the base which is to be combined with the humic acid, is added. 
Bearing in mind the fact that gelatinous precipitates lose their power 
of cohesion by drying and pulverisation, the author treated in this way 
artificial soils containing 1 per cent. of humic organic matter. The 
power of cohesion when the soil was re-moistened was diminished, but 
not lost. The fact is of interest in connection with soils which have 
been much traversed after drought. 

B. J. G. 


On the Action of Sulphate of Ammonia containing Sulpho- 
cyanate, on the Growth of Plants. By O. Koutirauscu 
(Dingl. polyt. J., cexii, 425—431). 


Marcxer, Schumann, and Wagner have published accounts of the 
injurious influence which ammonium sulphocyanate exerts on plants. 
From experiments which the author has made, both on a small and on 
a large scale, he deduces the following conclusions :—Barley is more 
sensitive to sulphocyanate than wheat; both species of plant sicken, 
and are dwarfed when manured with either cyanides or sulphocyanates, 
even when the salt exists in the earth only as 1 to 40,000. (A sulphate 
of ammonia was used which contained 2°5 per cent. of sulphocyanate.) 
Pure ammonium sulphate, even in 160 times the quantity, had no bad 
effect. Beet, manured with impure sulphate, does not contain so 
much sugar. As the sulphate of ammonia used as manure is usually a 
product of gasworks, and always contains iron, a reddish-brown salt is 
to be rejected, as the colour betrays the presence of sulphocyanates. 
Grey or white salts may be used without fear. Phosphates also should 
always be examined for sulphocyanates. 


W. R. 
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Produce of Meadows laid down on Petersen’s System, and 
their Feeding Value compared with that of Natural 
Meadows. By Dr. Ormuer and E. Fucus (Landw. Versuchs- 
Stat., xvii, 211—219). 


Tue authors give the results of the botanical and chemical analyses of 
the produce of three plots of artificial grass-land, together with the 
length of the longest and shortest specimens of the principal grasses 
on each plot. The results show the advantages of drainage, of a mix- 
ture of a small percentage of leguminous seeds, and of having few 
plants on a given area, in which case the taller grasses attaining a 
fuller growth, the total produce is greater. Thus with 431, 390, and 
320 plants on a square foot the harvest was respectively 10, 113, and 


unds, 
*¢ Pe E. K. 


Chemical Processes in the Germination of Gourd Seed. 
By N. Lasxovsky (Landw. Versuchs-Stat., xvii, 219—240). 


Gourp seeds were germinated in an apparatus slightly modified from 
that described and figured by Fleury (Ann. Chim. Phys. [4], iv, 1). 
The amount of carbonic acid given off each day during the germina- 
tion in eighteen different series of experiments, at different tempera- 
tures and for different periods of time from 2 to 14 days, was estimated. 
In some cases the water given off during the germination was de- 
termined. 

The proximate and ultimate analyses before and after germination of 
different duration are given. There is a continued progressive increase 
in the quantity of carbonic acid given off in the same space of time, 
and this is especially noticeable at the higher temperatures. Saussure 
and Fleury have noticed this in their experiments. The quantity of 
carbonic acid evolved from a given weight of seeds depends on the 
temperature and the duration of the germinating process. The in- 
fluence of temperature is very marked, a rise or fall in it being always 
accompanied by a corresponding rise or fall in the amount of carbonic 
acid evolved. 

At the beginning of the germination, water is given off very slowly, 
perhaps a little is even fixed by the seeds at first. At low tempera- 
tures the ratio of water to carbonic acid formed is tolerably constant, 
about 1 : 2’2, but at higher temperatures it is lower and irregular. 

The elementary analyses of the germinated seeds show the gradual 
relative diminution of carbon and hydrogen, owing to the absorption 
of oxygen by the fatty acids of the seeds; this absorption does not 
occur during ;the first few days of the germination, and its quantity 
seems very variable and in no fixed ratio to the carbonic acid evolved. 

From a comparison of the weights of carbonic acid and water given 
off, and the elementary composition of the germinated seeds, the author 
concludes that carbon and hydrogen are given off as carbonic acid and 
water only, no hydrocarbons or free hydrogen being evolved. In six 
out of the seven cases which are compared, the carbon in the carbonic 
acid does not supply the whole of the deficiency, but in all save one 
the loss is within the limits of experimental error. 
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The nitrogen in the seeds remained unaltered in quantity. The 
proximate analyses of the seeds after various periods of germination 
show a gradual diminution in the proportions of fat and increase in the 
cellulose and other carbohydrates, confirming Peter’s results (Landw. 
Vers. Stat., iii, 1). Besides the carbohydrates, the so-called extractive 
matters increase. 

The following are some of the analyses; A, of the ungerminated 
seeds; B, after 5 days at 16°; C, 8 days, from 16° to 25°; D, 15 days, 
averaging 16°, and HE, 7 days, at 25° to 28° :— 


Albuminoids 
Other substances .........+.. 


Per cent. of dry solid matter after 
germination, on the original 
dry seeds 

Carbonic acid given off | from 10 

Water given off 


Composition of Tea and Tea-soils from Cachar. By 
Professor Hopces (Chem. News, xxx, 114). 


Proressor Zoller has observed that the age of the leaves of plants 
has an influence on the composition of the ash which they yield; that 
while young leaves are rich in potash and phosphoric acid, and poor in 
lime and silica, the amount of lime and silica increases with the age of 
the plant. And as the best qualities of tea consist of the young shoots 
of the plant, he suggested that an estimation of the potash, phosphoric 
acid, lime and silica in the ash of a tea will assist the analyst to judge 
of its quality. This opinion he confirmed by the examination of a 
specimen of Himalayan tea which he knew to be genuine. 
100 parts of the ash consisted of :— 
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PSS aaue's bot elehe dive ee oe 39°22 
RS: SEU SLE & NGS eu dN Ss 0545 0°65 
Serer rrr torre Tre 6°47 
MS beveled uss > Seek saebes 4°24 
a, ssa wea ae ees 4°38 
Manganous oxide . ............ 1:03 
Phosphoric acid .........-++eee. 14°55 
Sulphuric acid .... 2.020008 cove trace 
es all ehloniew edie dees 0°81 
ON GONE ccc cccewewesess 4°35 
a od baa eee awe 24°30 

100-00 


The richness of the ash in potash and phosphoric acid, showing that 
the tea had been prepared from young leaves, suggested that the 
amount of extract, nitrogen, and theine would be large: These 
anticipations were confirmed, for the extract weighed 36°38 per cent., 
the nitrogen 5°38 per cent., and the theine 4°95 per cent. of the air- 
dried leaves. : 

The author has examined two specimens of tea direct from Cachar. 
The leaves were taken from plants in their seventh season, and con- 
sisted entirely of the young shoots, viz., the bud, and first, second and 
third leaves down the stem. The indigenous sample was from the 
variety of the plant which was originally found growing wild in the 
jungles. The other sample was from a hybrid plant. 

100 parts of each gave the following results :— 


| 
| 
| 
| 


Indigenous. Hybrid. 


| Moisture .......... 16-06 16-20 
Organic matters.... 78°81 78°98 
Mineral matters .... 5°13 4°82 


The ash of each respectively consisted of— 


Indigenous. — Hybrid. 

Potash .. 0.000000 35°200 37°010 

a, Te 4°328 14°435 

Chlorine .......... 3°513 2°620 

| Sulphuric acid...... 5:040 6°322 
Phosphoric acid .... 18°030 9°180 

| Iron oxide ........ 2°493 2°463 
| Manganous oxide .. 1:024 0800 
t BN 664 posse sence 8:986 5°533 
i Magnesia.......... 4°396 5°910 
; Sand and silica .... 0°500 1:300 
| Charcoal .......... 2:900 1-830 
| Carbonic acid ...... 13°590 12°600 
H 100-000 100-000 


i The soil and subsoil in which the tea had been grown were also 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 183 


examined. Both were of a reddish colour; the subsoil, which was 
taken 1 foot 6 inches below the surface, being rather deeper in colour 
than the soil. 

100 parts of each respectively consisted of— 


Soil. Subsoil. 
Organic matters .......... 4°75 5°18 
Chloride of sodium ........ 0-11 0°35 
Ee re 0:03 0°03 
er: sceseaaw eee 6°00 7°20 
Oxide of manganese........ trace trace 
i Cie tence es endee 2°02 3°86 
DN cic pérecaagecomades trace 0°10 
MAGROTR occ ccccccvce cece 0°12 0°05 
Sulphuric acid ............ 0°07 0°35 
Phosphoric acid .......... 0°05 0°03 
Insoluble siliceous matters .. 64°80 56°50 
nig tacg acd bad 22°20 244.4, 
Nitrogen per cent. .. ..... 0°158 0°22 


The fact that the subsoil contains more nitrogen and alkalis than 
the soil may be due to the circumstance that heavy rains had fallen for 
some time before the samples were taken. 

Another sample of Cachar tea gave 4°963 per cent. moisture, 5 per 
cent. ash, 42°4 per cent. extract, and 4425 per cent. nitrogen. The 
insoluble residue gave 2°109 per cent. nitrogen, and 1°56 per cent. of 
ash. 

H. J. H. 


Comparative Chemical Composition of Vines attacked by the 
Phylloxera. By M. Bovurin (Compt. rend., lxxix, 772). 


Healthy vine. Attacked 


per 100. vine. 
Bark, fresh roots: cane sugar .......e.eeeeees 2°00 0°00 
Do. A GND ne oscccvccvevcoves 0:00 1:60 
Fresh roots without bark: albumin............ 2-00 . 0°60 
Do. do. oxalic acid... ........ 17°80 4°04 
Roots dried at 100°: pectic acid .. ........... 6°20 1:90 
Do. do. TIMED hc cccccnsoncenssss 9°60 7°68 
Rootlets do. potassium carbonate ...... 1°48 0°43 
Do. do. tL  PRTET REIL ETE 6°42 12°85 
Leaves, gathered in June, dried at 100°: potassium 
SED cceventnvesecesecenecene PTTT es 1°35 0°72 
Do. do. do. totalash 8°80 2°95 
Dried leaves, gathered in September: potassium 
GRID oo cc cwadccesccsecses covsseeses 0°72 0°39 
Do. do. do. total ash 13°25 13°00 
Shoots, dried at 100°: potassium carbonate .... 1°99 0°26 
Do. do. WENT ce cesvcccvsves 3°45 3°49 


R. R. 
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Javanese Calisaya Bark. By J. E. pE Varig 
(Pharm. J. Trans. [3], v, 501). 


THE author maintains, in opposition to the opinion expressed by Hesse, 
that the cinchona plants originally introduced into Java, really are the 
Oinchona calisaya, Weddell, although not a valuable variety of that 
tree; also that in 1859 he succeeded in extracting considerable quan- 
tities of quinidine (the conchinine of Hesse) from the bark of these 
plants, the quinidine being characterised by its powerful dextrogyrate 
action on polarised light, and the formation of a peculiar compound 
with hydriodic acid, being, indeed, identical in all respects with the 
quinidine of Henry and Delondre, and of Pasteur. The author also 
states that the difference in percentage of quinidine found in this bark 
by himself and Hesse, 0°50 and 3°18 per cent. respectively, is due to 
the fact that the same samples were not operated on by each observer, 
the specimen examined by Hesse being one sent to him by the author, 
as containing a specially high percentage of quinidine ; moreover, Hesse 
has misquoted the author’s statements. Although Hesse’s state- 
ment that quinidine sulphate is not to be met with pure in commerce, 
being to a large extent made up of cinchonidine sulphate, may be 
correct as regards the article met with in Germany, it is untrue so far 
as concerns the article prepared by J. E. Howard, to whom the author 
is indebted for supplies of the pure alkaloid, which has been effectively 
demonstrated to be quite as good a febrifuge as quinine. Howard 
thinks that it produces less disturbance when thus given, so that larger 
doses may be administered. 
C. R. A. W. 


Analysis of Posidonia Oceanica (Koen). By F. Sesrin1 
(Gazzetta chimica italiana, iv, 182—187). 


Tus marine plant, which is employed in Liguria as manure for the 
vines, usually remains for a twelvemonth on the sea-shore, in order that 
the tissues may become decomposed, and the constituents more readily 
assimilated by the plants. 

The plant air-dried contains— 


Fresh. Decomposed. 

26°15 24°52 
6°27 8°89 
0°5660 0°4570 


4070 1:281 

8612 12°392 

36°894 40°598 

Magnesia, MgO 14°503 14956 
Phosphoric anhydride, P.O; 2-544, 1-999 
Silica and silicates 20'864 12-819 


C. E. G. 


ANALYTICAL CHEMISTRY. 


Fermentation. By J. Macaano 
(Gazzetta chimica italiana, iv, 197—198). 


Tae author prepared a solution containing 200 of inverted sugar in 
1,000 water, and added 1 part of albumin from white of egg precipi- 
tated by acetate of lead. This solution was introduced into a Mohr’s 
bulb, and heated to 100° ; after nine days, however, filaments began to 
appear, and in 13 days, besides the filaments of Penicillium and Leptho- 
trix, there were numerous vibrios (V. bacillus). There were also some 
ovoid cells which, when treated with a solution of potassium hydrate, 
sweHed up and behaved like the alcoholic ferment. In another experi- 
ment, made in a similar manner, the author proved the production of 
an appreciable amount of carbonic anhydride, which he attributes to 
an alcoholic fermentation in the liquid. He obtained similar results 
with must. These experiments are incompatible with the observa- 
tions of Pasteur; either, then, these observations are inexact, or a tem- 
perature of 100° is insufficient to destroy the organic germs, if such 
exist. The author considers that if vibrios and fungoid growths are 
destroyed by a temperature of 80°, the germs ought certainly to be 
destroyed at 100°. 
C. E. G. 


Remarks on Traube’s Memoir on “The Behaviour of the 
Alcoholic Ferment in an Atmosphere free from Oxygen.” 
By O. Brere.p (Deut. Chem. Ges. Ber., vii, 1067). 


THE author’s statement that alcohol-yeast requires the presence of free 
oxygen for its development, having been contradicted by Traube, the 
present communication contains a reply to Traube’s paper. The prin- 
cipal points have been already stated in this volume, p. 707. 

W. A. T. 


Analytical Chemistry. 


Determination of Chlorine in Presence of Sulphurous Acid. 
By G. Lunges (Zeitschr. Anal. Chem., 1874, 424). 


THE presence of sulphurous acid prevents the use of chromate as indi- 
cator in the volumetric determination of chlorine. By adding a very 
slight excess of permanganate, and then rendering the liquid neutral or 
very faintly alkaline, perfectly correct and sharp results may be obtained 
by that method. 

M. J. S. 


Estimation of Nitrous Acid in Potable Waters. 
By Ferpinanp Fiscuer (Dingl. polyt. J., ecxii, 404—409). 


THE usual test for nitrous acid in drinking waters is the liberation of 
iodine from potassium iodide, and the resulting blue colour of starch, 
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in presence of an acid. The methods of Trommsdorf, who uses zinc 
iodide and sulphuric acid, and of Kammerer, who employs acetic acid 
as an acidifier, are untrustworthy, as they are influenced by organic 
matter present in the water. Hydrochloric acid is to be preferred to 
sulphuric acid, as the latter sometimes decomposes potassium iodide, 
when no reducing agent is present. Fresenius’ method, by which the 
nitrous acid can be quantitatively determined, consists in acidifying 
the water under investigation with acetic acid, distilling over 100 cubic 
centimeters, and titrating with potassium permanganate. This has 
the advantage of decomposing only the nitrites. Other reactions which 
have been used for the detection of nitrous acid are those with sulphu- 
ric and pyrogallic acids, diphenylamine and concentrated sulphuric acid 
(nitrates give a similar reaction), and diamido-benzoic and sulphuric 


acids. None of these methods are so delicate as the former ones. 
. W. R. 


Action of Potassium Permanganate on Sulphides. By M. 
ScHLAGDENHAUFFEN (J. Pharm. Chem. [4], xx, 167—172, and 
264—273). 


Tue action of potassium permanganate on various metallic and alkaline 
sulphides is described, and a method is suggested of using it as a 
volumetric test for the latter class of sulphides. A known solution of the 
sulphide to be tested is dropped into a 6 per cent. solution of the per- 
manganate, until the colour disappears ; and the sulphuric acid formed 
is estimated as barium sulphate, from which the amount of sulphur is 
calculated. In the author’s experiments on sodium sulphide, with 
solutions of various strengths, the error, after allowing for the impu- 
rities in the sodium sulphide, did not exceed ;2,5ths. 
H. J. H. 


Volumetric Estimation of Copper. By Pr. Lacrange 
(Compt. rend., Ixxix, 770). 


THE new method is based upon precipitation of the copper from 
acid solutions by potash or soda, transformation of the hydrated oxide 
into cupro-potassic or cupro-sodic tartrate, and reduction of the latter 


to anhydrous red oxide by a titrated solution of pure glucose. 
R. R. 


Determination of Chlorine and the Alkalis in Vegetable and 
Animal Substances. By H. Benacen von ADLERSKRON 
(Zeitschr. Anal. Chem., 1878, 390—424). 


TuIs research was undertaken to decide the two following questions :— 
(1) Is the addition of an excess of baryta to the substance to be in- 
cinerated capable of entirely preventing a loss of chlorine? and (2) will 
hot water extract from the ash the whole of the chlérine and alkalis ? 
On an affirmative answer to the first question depends the possibility 
of determining chlorine and alkalis in the same portion of substance 
(often a matter of importance), as the only other available method of 
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retaining the chlorine consists in the addition of a weighed quantity of 
sodium carbonate, which would inevitably introduce errors into the 
determination of the alkalis. 

The serious nature of the loss of chlorine when no alkali is added is 
shown by experiments in which 50 grams of sugar were incinerated 
after the addition of 0°2—0°3 gram of sodium chloride. The loss of 
chlorine was in two cases 40 and 60 per cent. respectively. The 
vapours escaping during the carbonisation reacted strongly acid, and 
the aqueous solution of the ash strongly alkaline. In both cases the 
whole of the sodium was recovered. 

A series of experiments in which similar mixtures of sugar with 
sodium and potassium chlorides were mixed with varying quantities 
of baryta or sodium carbonate, showed that either of these additions 
diminished the loss of chlorine, and more effectively the larger the 
quantity added. Sodium carbonate is, however, superior in this respect 
to baryta, 3 per cent. of the former and 10 per cent. of the latter 
being respectively the minimum qnantities capable of preventing an 
appreciable loss of chlorine. With a lower proportion of organic - 
matter the amount of baryta may be diminished. Experiments with 
yolk of egg completely confirmed the above results. The addition of 
baryta after the substance has been partially charred is of little ser- 
vice, as it appears to be the volatile organic acids, which, by virtue of 
their relatively large mass, are able to decompose the chloride. 

The second point was investigated by igniting mixtures of tricalcic 
orthophosphate with potassium or sodium chloride, or with a mixture 
of the two. In the case of the single chlorides, the residue insoluble in 
hot water retained a portion of the chloride as a whole, but when the 
mixed chlorides were employed in equivalent proportions, the chlorine 
retained was more than equivalent to the sum of the alkali-metals, and 
moreover the sodium was held much more energetically than the potas- 
sium. In three experiments with the mixed chlorides and one with 
sodium chloride the amount of chlorine rendered insoluble varied 
only from 3°19 to 3°3 parts on 100 of calcium phosphate employed. 

The author gives the following equation as expressing his views on 
the character of the reactions :— 


Insoluble double 
phosphate of H. Rose. Chlorine apatite. 


4CasP,0, + 2 re \ A - 2Ca (PO. + 3CasP;0,.CaCh. 


Hither Rose’s double salt or the apatite combines further with 3 
molecules of calcium phosphate ; the amount of chlorine retained would 
thus correspond very closely with the proportion actually found, and 
an equivalent quantity of alkali-metal would also be present. The 
fusion of Rose’s salt with an excess of mixed alkaline chlorides would 
tend to the formation of the soluble double phosphate Ca(Na,K),P.Og, 
together with calcium chloride, which latter would combine with fresh 
calcium phosphate to form apatite, and thus the alkali in the insoluble 
residue would diminish without loss of chlorine. Experiments in 
which a mixture of sodium phosphate and alkaline chloride was pre- 
cipitated with an excess of baryta, and the mixture evaporated and 
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ignited, confirmed the retention of both chlorine and alkali in the 
residue ; the proportions, however, were very variable. 

The general result of the research is that by adding sufficient 
baryta before beginning to carbonise, and by dissolving the ash in cold 
dilute nitric acid, both chlorine and alkalis may be determined in the 
same portion; but since the requisite proportion of baryta is so large 
as seriously to hinder the incineration, it is highly advisable, where 
possible, to determine chlorine and alkalis in separate portions, using 
for the chlorine determination sodium carbonate, while by careful 
incineration of the other portion the whole of the alkali-metals may be 
retained without the use of baryta. 

These experiments throw doubt on the results of many old deter- 


minations of chlorine and alkalis in the ashes of organic bodies. 
M. J. §. 


Detection of Mineral Acids in Vinegar. By M. Srrout 
(J. Pharm. Chem. [4], xx, 172—175). 


Tuis method is founded on the insolubility of calcium oxalate in 
acetic acid, and on its solubility in dilute mineral acids. By experi- 
ment the author has determined the amount of calcium oxalate (pro- 
duced by ammonium oxalate and calcium chloride) necessary to cause 
a distinct turbidity in a certain volume of vinegar; also the minimum 
quantities of sulphuric, hydrochloric, and nitric acids respectively 
required to reproduce a transparent solution. If then, on adding the 
determined amount of calcium oxalate to a suspected sample of vine- 
gar, the solution remains transparent, there is present not less than a 
certain minimum quantity of one or more of the above-mentioned 


mineral acids. 
H. J. H. 


Estimation of Volatile Acids in Wine. By E. Ductavx 
(Ann. Chim. Phys. [5], ii, 289—324). 


Tue results published by the author in 1865 (Annales de I’ Ecole 
Normale supérieure, vol. ii), are here made available, with additions, 
for the examination of wine. If 110 c.c. of a liquid containing acetic 
acid be distilled in a retort of 250—300 c.c. capacity, until 100 c.c. 
have passed over, the distillate will contain nearly 80 per cent. of the 
acid taken. If now the distillate be fractionally distilled, each suc- 
cessive volume of 10 c.c. which comes over contains an increasing 
percentage of the whole. The other volatile acids of the acetic series 
give numbers quite different from those of acetic acid. These num- 
bers are constant for each acid, in an apparatus of the size named, and 
are independent of the amount of acid taken, provided it be pure. In 
the following table, the column A shows the percentage of the total 
acid in the distillate first obtained (42 of the original liquid), which is 
brought over in each volume of 10 c.c. on distilling a second time. 
The column B shows what percentage of the acid originally taken is 
obtained in each successive volume of 10 c.c. :— 
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Formic. Acetic. Butyric. Propionic. | Valerianic. 
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ages . $|200°0 63 5 [100-0 | 79°8 }100-0 | 97°5 [100 


When two or more of these acids are present, each acid maintains 

own characteristics when the liquid is distilled as directed. Thus, 
by calculation, not merely the nature, but also the quantity of the 
acids present may be ascertained after the fractional distillation. In 
the following table are given the calculated figures for B, which shows 
the observed number, in the case of two mixtures. I represents the 
behaviour of a mixture of 34 acetic and 35 butyric; while II repre- 
sents a mixture of 1 acetic and 2 butyric :-— 


I. ii. 
Fractions A B B. Fractions A B B. 
. ‘ Calculated. : ' Calculated. 
Ist... 12°7 | 11°4 11°4 Ast sesoecces 14°0 | 12°8 12°8 
2nd . .| 12°1 | 10°7 10°7 . ee 12°1 | 12°3 12°0 
1l°1! 9°9 10°0 Ee 9°4] 11°1 ok ee 
4th. 10°65 | 9°4 9°5 4th ... ..| 15°1 | 10°2 10°2 
ee 9:9; 8°9 8°9 5th .... 10°70} 91 9°2 
6th. 94] 83 8°4 6th . o-| OZ] 8°4 8°6 
7th.. 88 | 7°8 8°1 7th .. ° 86) 7°8 7°9 
8th.. 8°6 | .7°7 7°4 8th .... 76) 7:0 7°3 
ae 83 | 7°5 7°8 9th . 71| 65 6°5 
10th 8°6 | 7:7 7°8 ee 6°9 | 6°4 6°4 
Percentages ..|100°0 | 89°3 90°0 | Percentages... /100°0 | 91°6 92 °2 


The following is an example of the calculation employed in deter- 
mining the nature and quantities of the acids in an unknown mixture. 
The behaviour of the mixture is shown in the table on next page, in 
which A and B have the same values as before. From these numbers 
it is inferred that the mixture consists of acetic, and either propionic 
or butyric acid. First, suppose y proportions of propionic acid to be 
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mixed with # of acetic acid; then, by the first table in this abstract, 
we have, for the first 10 c.c.— 


86 (@+y)=59x%+105y 
Y = 12 
a ? 


and so on for the others. The numbers thus obtained are all near 
each other, and are given in column M. The central numbers, which 
for various reasons are the most trustworthy, show that the mixture 
contains equal parts of the two acids. The variable figures given in 
N, on the other hand, are the result of supposing y parts of butyric 
acid to be mixed with x parts of acetic; the variation shows this hypo- 
thesis to be false :— 


Fractions. A. B M. N 
Ist... 9°6 8°6 1:2 3:2 
2nd .. 9°6 8°7 1°1 3:1 
3rd .. 9°6 8°7 1°0 3°0 
4th .. 9°6 8°7 1:0 2°8 
5th 9°8 8°8 1:0 2°5 
6th 9°7 8°7 1°0 2°5 
FER cecccesess 9°9 8°9 1°0 2°2 
8th ..... 10°1 9-1 1°0 2°1 
9th .. 10 6 9°7 1°0 1°6 
10th. 11°5 10°3 1‘1 1°3 
Percentages ...| 100°0 90 °2 


In order to avoid a number of calculations, it is well to draw up 
tables containing the results of experiments, with varying propor- 
tions of the different acids, so that the class to which the liquid to be 
analysed belongs may be at once made evident. The author gives the 
results furnished by 18 mixtures. 

In applying the above method to wines, 275 c.c. of wine are shaken, 
and a current of air passed through the wine, in order to remove 
carbon dioxide. The wine is then distilled to 129, and the distillate, 
after again drawing air through it, is titrated with standard lime- 
water. An excess of the latter is then added, and the whole is evapo- 
rated to about 250 c.c., in order to volatilise the alcohol. A gram of 
glycerin is then added, and enough tartaric acid to set all the fatty 
acids at liberty. The calcium tartrate is allowed to crystallise, and 
is then separated from the liquor, the volume of which is again brought 
to 275 cc. About a gram of tartaric acid is now added, and the 
liquid is again distilled to }?, and the distillate titrated. The propor- 
tion hetween the quantity of lime-water required for the two distilla- 
tions will indicate the quantity of volatile acid existing in the original 
wine. The liquid is brought to 165 c.c., and a third distillation to 
150 c.c., is made ; this time, however, merely the exact quantity of tar- 
taric acid equivalent to the lime employed being added, 50 c.c. of the dis- 
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tillate are titrated, and 100 c.c. are brought to 110 c.c., and fractionally 
distilled. The numbers thus obtained will, by calculation, show the 
nature and amount of the volatile acids in the wine. An example of 
the necessary calculations is given. 

By the use of the method the author has examined both sound and 
diseased wines. He confirms Pasteur’s observation, that perfectly 
sound wines do not contain more than 1 or 2 decigrams of volatile 
acids per liter. A wine which has undergone no other than the 
normal fermentation is, however, difficult to obtain, but, generally, in 
what would pass, to the taste, as a sound wine, the amount of butyric 
acid is below 50 milligrams per liter. As to valerianic acid, it will be 
seen, by the first table in this abstract, that it behaves very like buty- 
ric, so that, in order to detect it, the author had to combine his method 
with Liebig’s partial saturation-method. The largest quantity met 
with was 6 milligrams per liter. Duplicate samples of vin d’Arbois 
(1871), one of which had been kept in a healthy state by Pasteur, 
while the other presented the usual appearance of wine in which the 
fermentation has been ‘‘ pushed” too far. It had become turbid, and 
had deposited filaments of [Fourné]. The samples contained, in 
1873 :— 


Sound wine. Diseased wine. 
ee 84°68 71°80 
Volatile acid ........ 15°32 28°20 

100°00 100°00 


More than 15 per cent. of the total fixed acid had, therefore, dis- 
appeared when the wine became diseased. The volatile acids in both 
samples were identical in character, being, per: liter :— 


Sound wine. Diseased wine. 
gram. gram. 
Acetic acid ........ 0°706 1:42 
Propionic acid ...... 0°150 0°39 


The sound wine contained 88°8 of total acidity for 100 in the 
diseased wine. 

The presence of the two acids in both samples is considered a proof 
that the disease had actually begun in the “sound” sample, but that 
the heating to 60° had arrested it. The malady was not very sensible 
to the taste. In a second similar wine, about the same proportion of 
the fixed acid had disappeared, but the sound wine contained no pro- 
pionic acid, the volatile acids in each sample being 1 per liter :— 


Sound wine. Diseased wine. 
gram. gram. 
DRS 640 6606 0°609 pO er 1-040 
Butyric ...... 0°025 Propionic .... 0185 


The composition of the gas given off by a third wine, from Puy-de- 
Déme, which had been attacked by the same disease as the last, was 
ascertained from time to time during two years. It consisted of 
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nitrogen mixed with continually increasing percentages of carbon 
dioxide, until the latter reached to 95 per cent. It is considered that 
the nitrogen is thus shown to be the result, not of the disease, but of 
the absorption of air during the racking. No hydrogen was evolved. 
Five years after this wine was first examined, it had a distinctly acid 
taste, and contained, per liter :— 


Acetic acid ...... ...06. . 2°55 grams. 
Propionic acid,......+...- ao 


From other instances, given in the original, it appears that the forma- 
tion of propionic acid is characteristic of wines that have been pushed 
too far. No wine could be obtained suffering from “ bitterness,” 
uncomplicated by other disease. The author confirms Pasteur’s obser- 
vation (Htudes sur le vin: Append.) that this disease produces both 
fixed and volatile acids. The latter consist of acetic and butyric. 
The latter acid, when much exceeding 50 milligrams per liter, is as 
characteristic of this disease as propionic acid is of the last-named 
malady. 

By the use of his new method the author has established the pre- 
sence of butyric acid in bread, and of valerianic acid in perspiration. 


B. J. G. 


On the Methods for the Estimation of Nitrogen in Albuminous 
Bodies. By J. Seecen and J. Nowak (Pfliiger’s Archiv. f. 
Physiologie, ix, 227—256). 


In this bulky communication the authors examine the statements of | 
Miarcker, Kreusler, and Ritthausen, which are in opposition to their 
own results. They adhere to the assertion expressed by them in a 
former paper, that the nitrogen in albuminoids can only be determined 
exactly by Dumas’ process, combustion with soda-lime always leading 
to results that are too low. (Compare Chem. Soc. J., 1874, pp. 296, 386, 
392, 1106.) 
mw. & TF. 


On the Detection of Alkaloids in the Internal Organs of 
the Body. By Rorscu and FasspenpEeR (Deut. Chem. Ges. 
Ber., xii, 1064). 


In a chemico-legal investigation conducted by the authors in 1871, 
they found in the liver, spleen, and kidneys a body which gave all the 
reactions of an alkaloid. The process employed was Otto’s modifica- 
tion of Stas’s method. An experiment with a fresh bullock’s liver 
pa a body which was extracted by ether from acid as well as alka- 
ine solutions, and behaved as an alkaloid. Prof. Gunning has found a 
similar body in cooked liver. 


ww. & F. 


ANALYTICAL CHEMISTRY. 193 


Testing of Dye-stuffs. 
By F. Fot (Dingl. polyt. J., cexii, 520—524). 
A. Buiurs.—Solution of citric acid or dilute hydrochloric acid is 
added. 


(a.) Colour changes to red or orange. Logwood blue. 
(b.) Colour does not change. 


Another part is treated with calcium chloride solution. 


(a.) Colour remains unchanged. Prussian blue. 
(b.) Colour changes. 


Another part is treated with caustic soda. 


(a.) The substance is decolorised. Aniline blue. 
(b.) It remains unchanged. Indigo blue. 


B. Yettows.—A portion is tested for ferric oxide by means of 
potassium ferrocyanide ; another part is tested for picric acid by means 
of potassium cyanide solution. The production of a blood-red colour 
indicates picric acid. 

If the colours are absent, another portion is treated with a boiling 
soap solution (1 part of soap in 200 of water). 

a.) The colour changes to brown, but becomes yellow again with an 
acid. Turmeric. 

(b.) The colour becomes very dark. Fustick. © 

(c.) The colour remains unchanged. Weld. Persian berries or quer- 

citron. 


Another portion is boiled with stannous chloride. 


(a.) The colour remains unchanged. Quercitron. 
(b.) The colour changes to orange. Persian berries. 


If annatto is the colouring matter present, the colour changes to 
greenish blue on boiling in concentrated sulphuric acid. 


C. Reps.—The substance is treated with boiling soap solution. 


(a.) The colour is totally discharged. Saffron carmine. 

(b.) The colour is slightly discharged. Aniline red. 

(c.) The colour changes to yellowish-red or yellow. Brazil wood or 
cochineal. 


A part of the substance is treated with concentrated sul- 
phuric acid. 

(1.) A cherry-red colour is produced. Brazil wood. 

(2.) A yellowish orange colour is produced. Cochineal. 


(d.) The colour remains unchanged. Madder red. This colour is 
not discharged by ammonium chloride, or by a mixture of 
equal parts of stannous chloride, hydrochloric acid, and 
water. 


D. Greens.—These colours may consist of a mixture of blues and 
yellows, or of such substances as aniline green. 
02 
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The substance is heated with alcohol of 95 per cent. in a water- 
bath. 

(1.) The alcohol is coloured yellow, while the substance becomes 
more and more blue. Indigo or Prussian blue is present. The residue 
is washed and tested for these blues, as already directed. The alco- 
holic liquid is tested for yellows, as above. 

(II.) The alcohol is coloured green, while the substance becomes less 
coloured. Aniline green or a mixture of aniline blue with yellow is 
present. 

A part of the substance is boiled with dilute hydrochloric acid. 


(a.) The liquid is coloured blue or lilac. Aniline green from methyl 
iodide is present. 

(b.) The substance is decolorised. Aniline green from aldehyde. 

(c.) The substance is coloured blue, while the liquid becomes yellow. 
Aniline blue mixed with yellow. 


E. Viotets.—The substance is boiled in calcium chloride solution. 


(a.) Itis unchanged. Aleanna violet. 
(b.) It is coloured nanqueen yellow. Madder violet. 
(c.) Itis decolorised. Cochineal violet. 


Another portion is boiled in citric acid; the colour is brightened. 
Aniline violet. 

To distinguish between the two aniline violets, a third part is boiled 
in hydrochloric acid, which is diluted with three times its volume of 
water. After washing it appears blue-violet if ordinary aniline violet 
is the colour, while if Hofmann’s violet is present the substance 


appears greenish, and after washing light lilac or bluish. 
M. M. P. M. 


Technical Chemistry. 


Preparation of Photographic Dry Plates by Daylight, by 
Desensitising and Resensitising the Silver Compounds. 
By C. F. Himes, Dickinson College, Carlisle Pa. (Amer. J. Sci. 
[3], viii, 16—18). 


TuE plates are sensitised in the usual way with brom-iodised collodion 
and silver nitrate, but in broad daylight, the effect of the light 
being entirely obviated by pouring a 5 per cent. aqueous solution of 
potassium iodide over them a few times ; or, if the plates, after dipping 
in the silver nitrate bath, be duly rinsed and then exposed for several 
hours to sunlight or diffused daylight, and so made insensitive, and 
then dried, they may be kept indefinitely. Their sensitiveness may be 
completely restored in a few minutes by immersion in an aqueous 
solution containing 15 grains of tannin in each ounce of water, in 
the dark: dried in this condition, they remain sensitive for months. 
The inconveniences of working in a dark room are thus done away 
with. The sensitising of dozens of plates may be effected in a few 
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minutes at night. The time for exposure in the camera and for de- 
velopment with pyrogallic acid is about the same as for ordinary 
tannin plates. 

C. H. P. 


Investigation of Several Ammonia Liquors from Gasworks. 
By Tu. Geruacnu (Dingl. Polyt. J., cexii, 417—424). 


Tue author asserted in a previous communication that he had found 
acid ammonium carbonate in a gas-liquor, for the liquid, after addition 
of barium chloride and filtration, deposited barium carbonate on stand- 
ing. He has since disproved this statement, and shown that free 
ammonia is a constituent of the liquor. Another correction which he 
makes is the calculation of sulphur as (NH,).S. He has noticed 
(NH,).S; as a common constituent deposited in the condensing tubes, 
and has obtained it in crystals. A long list is given of the number of 
c.c. of normal sulphuric acid required to saturate 100 c.c. of the 
gas liquor from a large number of continental towns, before and after 
distillation with sodium hydrate; also the amount of ammonia in 
grams, and the specific gravity of the water in degrees Baumé. 

The following relation is established between the specific gravity of 
the ammoniacal liquor and the amount of ammonia :— 


1° Baumé = 0°658 grams NH. 
— = 1316 _,, ” 
ey =194 , 
4° ”? = 2°632 ” ” 
5°, = 3290 ,, ” 


W. R. 


The Ammonia-soda Process. By K. List 
(Dingl. polyt. J., cexii, 507-—518). 


Tue author describes the apparatus employed according to the terms 
of Solway’s last patent. As yet the results obtained by this process 
have been only tentative; it can scarcely be said to pay so far as it 
has been tried on the manufacturing scale, nearly twice as much 
sodium chloride being required as is pointed out by the theory. 

M. M. P. M. 


Iron reduced by Hydrogen. By P. Cartes 
(J. Pharm. Chim. [4], xx, 178—181). 


Tue author has examined nine samples of reduced iron intended for 
medicinal purposes. The amount of pure iron, estimated by a standard 
solution of iodine, was found to vary from 32 to 99 per cent.; the 
oxide of iron from a trace to 55:2 per cent.; silica and carbon from a 
trace to 11:59 per cent. ; iron sulphide from a trace to 2°90 per cent.; 
one sample also contained a small quantity of iron phosphide. The 
rapidity with which the samples dissolved in hydrochloric acid also 
varied considerably. It is suggested that so variable and defective a 
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therapeutic agent should be replaced by some other ferruginous prepa- 
ration that chemists can obtain pure, and of which the absorption is 
more certain. 

H. J. H. 


Schlumberger’s Electroplated Cast-iron Cylinders for Calico- 
printing. By G. ScuArrer (Dingl. polyt. J., ccxii, 431—435). 


THE cast-iron cylinders must first be washed with a tolerably concen- 

trated alkaline solution, then well washed with water, and filed with a 

clean file, so that a bright metallic surface may be exposed. They 

must neither be touched with the fingers nor breathed upon. They are 

next placed in a bath having the following constitution, and allowed to 

remain in it under the influence of 4—6 elements, for 24 hours. 
Alkaline bath : 


Water. Copper sulphate. 
12 1 
Water. Potassium cyanide. Sodium carbonate. Sodium sulphate. 
16 3 4. 2 


The two solutions are mixed. 

The cylinder is well washed and rubbed with pumice-stone powder. 
This coating of copper must be as thin as possible, or it will not adhere 
well. 

The coppered cylinders are then washed with an acid solution of 
copper sulphate of 20° B. containing half a litre of sulphuric acid, 
to every 150 litres of solution. Some copper clippings are kept in the 
bath to supply the waste, and to prevent its becoming too acid. The 
cylinder is then placed in a bath containing the alkaline solution men- 
tioned above, or the following one: 


Water. Ammonia. Copper acetate. 
10 parts 3 
Water.  Potassiumcyanide. Sodium carbonate. Sodium sulphate. 
16 3 4, 2 


It is symmetrically surrounded with porous cells containing zinc and 
sulphuric acid, and connected together by copper wires. The copper 
is allowed to deposit till it has attained a thickness of one twenty-fifth 
of aninch. The cylinders must be turned round a quarter of a revo- 
lution each day, so as to render the deposit uniform. At a temperature 
of 15—18° C. this requires 3—4 weeks. The advantage claimed for 
these coppered-iron cylinders is their cheapness. The disadvantages 
are, insufficient adhesion between the copper and iron; the difficulty 
of replacing worn bits by inserting copper plugs ; and the small value 
of the worn-out cylinders. 
W. R. 
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Preparation of Artificial Alizarin. By A. Orr (Chem. News, 
xxx, 113). 


Tue method now generally adopted by manufacturers is that described 
in the patent of Graebe, Liebermann, and Caro, dated June 25, 1869. 
It is based upon the oxidation of anthracene to anthraquinone, the 
conversion of anthraquinone into the bisulpho-combination by means of 
sulphuric acid, and the melting of the corresponding soda-salt with 
sodium hydrate, whereby alizarin is. formed. Anthraquinone is pro- 
duced by heating anthracene with potassium bichromate and sulphuric 
acid until no further reaction takes place—many manufacturers using 
a little nitric acid towards the end of the reaction. The crude pro- 
duct is purified by dissolving it in strong sulphuric acid at 70°, with 
which it is left in contact until fumes of sulphurous acid cease to be 
disengaged. It is then precipitated by water, washed, pressed, and 
dried at 50°, and then forms a greenish-grey impalpable powder. This 

owder is then converted into bisulphanthraquinonic acid by heating 
it to 270°—290° with 4 or 5 times its weight of fuming oil of vitriol. 
The product when cold is a solid pitch-like mass, which is exhausted 
with boiling water and saturated with chalk, whereby a lime salt of 
the bisulpho-acid is formed. The filtered liquid is decomposed by 
sodium carbonate, siphoned off, evaporated to 20° B., and allowed 
to cool. The sediment yields alizarin with a bluish tinge, while that 
yielded by the liquid has a yellowish tint, probably due to the presence 
of a distinct yellow colouring matter. 

The sulpho-salt is converted into alizarin by heating it in iron 
vessels at 170°—200° with sodium hydrate. When the process is com- 
pleted, the contents are dissulved in water and the alizarin precipitated 
by hydrochloric or sulphuric acid. 

H. J. H. 


Researches on the Colouring-matters of Madder. By 
A. RosENSTIEHL (Compt. rend., lxxix, 680—683). 


Tue author has obtained in a pure state, and examined as to their 
dyeing properties, the four colouring matters existing in madder, viz., 
alizarin, pseudopurpurin, purpurin, and hydrate of purpurin. 

Alizarin was obtained in a state of purity only after very many re- 
crystallisations from alcohol. With distilled water it dyes mordanted 
fabrics very imperfectly, but on the addition of solution of calcium 
carbonate in sufficient quantity to form with the alizarin a certain 
calcic compound, the full effect of the colour is obtained. An excess 
of the carbonate is injurious by giving rise to another calcic compound 
incapable of dyeing. The tints produced with pure alizarin are much 
more violet than those yielded by alizarin prepared in the ordinary 
manner, and they are not changed by light or by the action of boiling 
water and soap. : 

Pseudopurpurin dyes only with distilled water, as calcium carbonate 
forms with it an insoluble compound not decomposible by carbonic 
acid. The tints produced somewhat resemble the former, but they are 
quickly destroyed by soap. Simple boiling for three hours with dis- 
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tilled water transforms pseudopurpurin, (C,,H,O,), into a mixture of 
purpurin, (C,,H,0;), and hydrate of purpurin, a small quantity of 
purpuroxanthin, (C,,H,O,), an isomeride of alizarin, being also pro- 
duced. This reducing action, which is apparently effected at the 
expense of a portion of the pseudopurpurin itself, takes place at a 
lower temperature in presence of acidulated water, or of a solution of 
alum. Pseudopurpurin itself, therefore, plays no part in dyeing, 
although the colour of madder-lake is due to this substance. 

Purpurin dyes easily with distilled water, and calcium carbonate 
does no harm, unless present in such quantity as to form a certain 
compound which is decomposed very slowly by carbonic acid. 

Hydrate of Purpurin was obtained by the author on precipitating by 
an acid a solution of purpurin in an alkali or in alum water. Its 
behaviour is very similar to that of the last. 

Some of the tints derived from madder cannot be obtained from 
alizarin, but the author has produced all these from mixtures of 
alizarin and purpurin in the proportions in which these substances 
were found to be present in good samples. The supposed transforma- 
tion of purpurin into alizarin by heat observed by Bolley and others, 
is attributed by the author to the use of impure purpurin, as he has 
failed to obtain any such result. He has succeeded in regenerating 
purpurin from the products of its reduction, and he has obtained two 
isomerides of this body, one of which, closely resembling purpurin 
itself in its tinctorial powers, he has formed synthetically, beginning 
with benzoic acid. Concerning these and purpuroxanthin, he promises 


further communications. 
R. R. 


On adding Gypsum to Must. By J. Macaano (Gazzetta chimica 
italiana, iv, 195—196). 


In order to ascertain whether the gypsum added to must acted on the 
acid potassium tartrate, giving rise to a double decomposition, the 
author added some pure calcium sulphate to a solution of the tartrate ; 
and after the former had subsided, the clear liquid was examined and 
found to contain calcium tartrate. This is a fact of considerable im- 
portance in the manufacture of cream of tartar from wine-lees; as 
when gypsum has been added to the must, much of the tartaric acid 
will be in the form of calcium tartrate. 
C. E. G. 


Formation of Molasses. By H. F. Anruon (Dingl. polyt. J., 
eexii, 414—417). 
Tuer usual view on the subject of the formation of molasses is that 
each 1 per cent. of salts in sugar-liquor converts 5 per cent. sugar into 
molasses. But saltpetre and sugar may be evaporated and crystallised 
together without forming a trace of molasses. The formation of 
molasses appears to depend on the amount of foreign salts present. 
Calcium chloride, for example, has three different actions, depending 
on the amount present in solution. If 8—12 parts of calcium chloride 
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and 100—110 parts of sugar be dissolved in 50 parts of warm water, 
a large crop of sugar crystals may be obtained on cooling. But 50 
parts of sugar, and 85 parts of calcium chloride dissolved in 100 parts 
of water give rise to crystals of calcium chloride. This would lead to 
the supposition that the presence of calcium chloride is not favourable 
to the formation of molasses. Nevertheless, a solution of 110 parts 
of sugar and 38—40 dry calcium chloride in 50 parts of water cannot 
be crystallised. It is clear, therefore, that salts cannot be divided into 
those favourable to crystallisation and those which prevent crystal- 
lisation, for the same salt acts, in both ways, according to the amount 
in which it is present. The action of the calcium chloride depends 
not on chemical but on mechanical action, for when the solution is 
mobile sufficiently, crystallisation ensues. 
W. R. 


Composition of the Fibre of the Jute Plant, and its Use as 
a Textile Material. By Prof. Hopces (Chem. News, xxxi, 
101). 

To obtain the fibre of the jute plant (Corchorus capsularis and CO. 
olitorius), which grows to the height of 12 feet, the stalks are treated 
in the same manner as flax; when cut, they are tied in bundles, placed 
in water to ferment, for about five or six days, and then swung in the 
air, to separate the long fibres from the wood. Formerly it was 
believed impossible to bleach these fibres, but now that difficulty is 
overcome by passing them through a succession of baths containing 
alkaline solutions of magnesium and sodium hypochlorites. Jute 
fibres differ from those of flax, in that the wall of the jute-cell is of 
irregular thickness, the central space not conforming to the external 
outline ; whereas the flax fibre consists of bundles of cells with thick 
walls and circular outline, and with a minute central space. Jute fibre 
shows that it contains a large amount of woody matter, by becoming 
of a deep golden-yellow colour with aniline sulphate, while flax 
remains unchanged, and hemp is scarcely affected. It yielded on 
evaporation a brownish-black residue, after extraction with distilled 
water, but the extract amounted to only 0°726 per cent. of the fibre, 
and contained sugar and tannic acid, a fatty substance, and a brown- 
red colouring matter. The extract was partly soluble in alcohol, and 
contained no starch. Fibre dried at 100° C. contained 15°5 per cent. of 
moisture, and when incinerated, gave 1329 per cent. of ash. The 
results obtained were as follows :— 


Moisture = 15°540 
Organic matter = 83°13] 
Mineral matters = 1°329 


100°000 


it rr Raves ery A wen e 
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Fibre dried at 100° yielded— 


Wax and fatty matters, soluble in ether...... 0°235 
Tannic acid and colouring matters, soluble in 

alcohol = 1:135 
Sugar, pectin . 2-427 
Soluble, nitrogenised matters .............. 0512 
Insoluble nitrogenised matters.............. 2°433 
Inorganic matters united with fibre 1-010 
ND abs os Nrseeebvinseevess ss vse = 92°248 


100000 


Nitrogen in original fibre . = 10°291 
Nitrogen in the fibre after treatment with solvents = 10°210 


EK. W. P. 


On the Chemical Purification of Wool. By Ductavx, 
LecHARTI£R, and Ravin (Dingl. Polyt. J., cexiii, 65—69). 


A Frencu patent was taken out in 1854 by Izart and Lecoup, for re- 
moving vegetable fibres from wool by the action of acids. The process 
depends on the fact that vegetable substances are charred by sulphuric 
acid at a moderate heat, whereas those of animal origin are not 
attacked. 

The wool, either uncarded or woven into cloth, is dipped into a bath 
of sulphuric acid of 3° to 4° Baumé; the excess of acid is expelled by 
a centrifugal machine; and the material is then exposed to a tempera- 
ture of 100°C. The vegetable substances are charred, and may be 
easily washed out as dust. This separation is, of course, dependent on 
the temperature and on the strength of the sulphuric acid. It has 
been tried whether a solution of some salt, such as tin, aluminium, or 
zine sulphates or chlorides, would influence the action of the acid, so as 
to cause it to attack the vegetable impurities more easily, and whether 
the salt would not protect the wool. The authors show that solutions 
of such salts are not only without influence on the action, but have the 
bad effect of modifying the colour in dyeing the wool. They have also 
tried the action of various acids, but give the preference to sulphuric 
acids. The following table gives the relation of the strength of the 
acid to the length of time the wool must be heated, so as to avoid 
charring the wool, or leaving vegetable matters unattacked. 


Amount of acid for Amount of acid for 
Temperature two hours’ exposure half an hour’s exposure 
of drying in the drying in the drying 
chamber. chamber. chamber. 


14 to 44 litres. 3 to 7 litres. 
1 ” 3 ” 3 » 


$5, 1 ” » FO 9 


Free 100 Hives of water. 
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VIII.—The Formule of the Alums. 
By Sypnry Lupron, M.A. 


Tue general formula given to the alums at the commencement of the 
second half of the present century was AO.SO; + B,0;.3S0;.24HO 
(where A stands for an alkali-metal, and B for a metal of the iron 
group). From changes in the atomic weights assigned to the elements, 
this formula was subsequently converted into A’B’’2S0,.12H,0. 

At the present time some chemists use this formula, while others 
double it into A’,B",4S0,.24H,0. The cause of this variety of usage 
is no doubt the uncertainty attaching to the atomicity of aluminium, 
an uncertainty which I may venture to illustrate by referring to the 
evidence of its atomicity, as stated by Dr. Frankland. It stands 
’ thus (Lecture Notes for Chemical Students, i, p. 179) :—“ Evidence of 
atomicity :—analogy with iron and chromium.” Passing to iron, I 
find, ‘Evidence of atomicity:—analogy with chromium.” Under 
chromium a general reference is made to the formule of its com- 
pounds. More direct evidence might have been afforded by the 
vapour-density of volatile compounds of aluminium, but unfortunately 
the evidence from this source is contradictory; aluminium appearing 
asa tetrad when united with chlorine, bromine, and iodine, but as a 
triad in its methyl and ethyl compounds. 

The number of molecules of water with which the molecule of a salt 
is united, has served in many cases to establish the formula of the 
latter; and it appeared to me that evidence of this kind might be 
obtained as to the constitution of the alums, more direct, if not more 
conclusive, than that derived from considerations of atomicity. 

The object of the following experiments is, briefly, to obtain certain 
bodies similar to the alums in constitution, but differing in the number 
of molecules of water which they contain. 

The apparatus used was very simple, and a short description of it 
will suffice. A porcelain boat containing the salt under examination 
was placed in a tube of hard glass. The tube was heated in an air- 
bath, and a current of air, freed from moisture and ammonia by passing 
through oil of vitriol, was drawn through it by an aspirator. 

After leaving the tube, the air passed through two bulbs containing 
Nessler’s reagent, by which the slightest trace of evolved ammonia 
could he detected. 
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The temperature of the bath was determined by a thermometer 
placed just over the portion of the tube containing the boat. The 
same thermometer was used in every case; but the temperatures 
throughout can only be considered as approximate. 

In order to have proof that the residues after heating remained in 
combination, it was necessary to determine the temperature at which 
ammonium sulphate gives off ammonia in presence of the vapour of 
water. 

Some crystals of pure normal ammonium sulphate were powdered, 
moistened with water, and placed in the boat in the apparatus. On 
gradually raising the temperature, ammonia came over very decidedly 
between 122°—125°. 

Hence we are justified in supposing, that, when in place of ammo- 
nium sulphate, an ammonia-alum is heated, if ammonia is not given off 
at a far higher temperature, the ammonium sulphate is retained in com- 
bination in the alum residue, and loss of water is the only change 
sustained by the salt. 

I. The first series of experiments was made upon iron and ammo- 
nium alum. It was found that this salt gains weight in the air, when 
in a finely-divided state; and loses weight when placed under a desic- 
cator over oil of vitriol. 

The following results prove the second portion of this statement :— 

A crystal of the alum was dried by blotting-paper, powdered and 
dried again. The fine powder was placed in a watch-glass over oil of 
vitriol and weighed from time to time. The powder was white, with a 
very faint tinge of yellow; it turned decidedly yellow after drying for 
twenty-four hours. 


Weight of alum taken 0°6727 


After 2 days...... weight of alum...... 0°5872 
eo te beeen ” (fhe wes 0°5052 
~~ fw " eseee 0°4427 
ee -m s00nes - @.  s0deee 0:44.26 


Hence after twenty-five days the loss amounted to 0°2301 gram, or 
18°3 molecules of water. 

In the following experiments the crystals of alum were powdered, 
rapidly dried by blotting-paper, and placed in the boat. The boat con- 
taining the alum was then weighed in a closed tube, transferred to the 
air-bath, and heated for about half-an-hour to 150°. 

The first series of numbers in the following table are the weights of 
iron and ammonium alum thus treated. The second series are the 
weights of water lost ; and the third the number of molecules of water 
lost out of the twenty-four molecules which the alum contains. 


ter 
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Table I. 

I. II. III. IV. Vv. VI. VIL. 
0°8223 | 0°31384 | 0°4773 | 0°7624 | 0°2479 | 1°1155 | 0°2854 
0°3531 | 0°1352 | 0°2077 | 0°33 0°1066 | 0°4847 | 0:1247 

23 23°1 23 °3 23 °2 23 02 23 *27 23 22 


No ammonia was given off in any case. On re-heating No. VII 
to the same temperature for some time no change in the weight took 
place. 

On carefully re-heating No. VI to 232° no ammonia was given off, 
but a further loss of water took place. The total loss of water then 
became 0°5008 gram, or 24°04 molecules. Ammonia was given off on 
raising the temperature slightly above 232°. 

These results show that the crystals of iron and ammonium alum 
give off 24 molecules of water at about 230°, and 23 molecules only at 
150°. Hence at 150° a hydrate is formed which is represented by the 
formula (NH,).Fe.4S0,.H,0. 

II. The next salt submitted to experiment was aluminium and potas- 
sium alum. Gerhardt (J. Pharm., 2nd Series, xii, 57) found that 
the whole of the water is expelled from this salt at 200°; and Hertwig 
(Pogg. Ann., lv, 99) has shown that 23 molecules of water are lost at 
180°. The following results are in accordance with those obtained by 
Hertwig. The first series of numbers in the following table are the 
weights of potassium and aluminium alum taken; the second series 
are the weights of water lost when the salt is heated to 180°, and the 
third the number of molecules of water lost out of the 24 which the 
alum contains. 


Table II. 


:. II. III. 
0 °4893 0°2877 0 ‘2769 
0°2127 0 °1263 0°121 
22°91 23 +1 23 °03 


From these results it follows that a definite hydrate represented by 
the formula K,Al,4S0,.H,0 is formed when common alum is heated 
to 180°. 


Pp 2 
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Hertwig* (loc. cit.) has described a hydrate of aluminium and potas- 
sium alum represented by the formula K,A1,4S0,.3H,0, obtained by 
heating common alum with strong sulphuric acid to 140°, and another 
hydrate represented by the formula K;Al,4S0,5H,O, obtained by 
heating alum alone to any temperature between 120° and 160°. 

III. The last series of experiments was made upon ammonium and 
aluminium alum. Thespitting and swelling of this alum when heated 
spoiled many experiments. 

An attempt was made to obviate this difficulty by mixing the alum 
with about five times its weight of pure freshly-ignited silica, but the 
impossibility of obtaining an uniform mixture caused this attempt to 
be abandoned. The only precautions used were to take very small 
quantities of the salt, and to raise the temperature very gradually, 
since between 80° and 100°, about 11 molecules of water are given off. 

In the two following experiments a clear crystal of the alum was 
powdered, dried by blotting-paper, and weighed at once. The first 
series of numbers in the following table are the weights of ammonium 
and aluminium alum. thus treated; the second series are the weights 
of water lost on heating to 190°, and the third the number of mole- 
cules of water lost out of the 24 which the alum contains. 


Table IIT. 

I. II. 
0-1192 01026 
0-05615 0-0471 

23 °2 23 13 


Since these results are somewhat high, and this alum was found to 
gain in weight when exposed to the air in a state of fine division, some 
clear crystals of the alum were powdered, dried by blotting-paper, 
placed in a watch-glass under a desiccator over oil of vitriol, and 
weighed from time to time. 


Weight of alum taken........ 0°73 
After 3 days...... weight of alum...... 0°7232 
— eee . tecnnd 0°72315 


The sample of alum thus dried was used in the four following ex- 


* Gerhardt found that at 120°, potassium and aluminium alum gives 
off § of its water. To the new body thus obtained, he gave the formula 
80;.K,0.H,O 
380 3.A1,03.3H,0" 


& 
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periments. The first series of numbers in the following table are the 
weights of ammonium and aluminium alum taken; the second series 
are the weights of water lost by heating to 190°, and the third the 
number of molecules of water lost out of the 24 which the alum con- 


tains. 
Table IV. 
ITI. IV. Vs VI. 
0°1681 0°1898 0°1667 0°1943 
0:0773 0 :0866 0:076 0 :0893 
28 °17 22°99 22°97 23°16 


In this case, as in that of the other alums, re-heating to the same 
temperature produced no change in the weight. When the temperature 
rose to 193° ammonia was given off. All attempts to drive off the 
twenty-fourth molecule of water failed, owing to the decomposition of 
the salt. 

These results show, that when ammonium and aluminium alum is 
heated to 190°, a hydrate is formed, the composition of which is ex- 
pressed by the formula (NH,).A1,4S0,.H,0. 

IV. Heintz (Pogg. Ann., lv, 331) has described two hydrates of 
iron and potassium alum obtained by evaporating down the mother- 
liquor from which the ordinary variety of the alum has been crystal- 
lised, with a considerable excess of sulphuric acid. 

The composition of these bodies is expressed by the formule— 


K.Fe.48 Ox. 3H,O0 
K.Fe.4S0,.H.0. 


They form white amorphous powders. 
) Thus the following compounds have been obtained by the partial 
| dehydration of the corresponding alums. 


Table V. 


(NH,).Fe.480,.H,0| K,Al4S0,H,O | (NH,):A1,480,H,O| K,Fe:4S0,.H,0 
K.Al,48 O; .3H,O K,Fe,480,;.3H,O0 
K,Al,480,.5H.0 


In these seven cases the formule cannot be halved, owing to the 
presence of an uneven number of molecules of water. The stability 
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of the monohydrates of ammonium and aluminium, and of ammonium 
and iron alums at temperatures at which ammonium sulphate is de- 
. composed, affords strong evidence of the definite character of these 
compounds. 

It is possible that two molecules of alum may coalesce in the forma- 
tion of these bodies; but it is more probable that the residue 
R',RW,4S0, is unaffected by the process of dehydration, and exists 
equally in combination with one or more molecules of water in these 
bodies, and in combination with 24 molecules in the ordinary alums. 

In conclusion, my thanks are due to Mr.. Vernon Harcourt for 
his kind assistance and advice during the course of these experiments. 


IX.—On the Colour of Cupric Chloride. 
By WattTer Noet Harr ey, King’s College, London. 


Tuis salt, CuCl,.2H.O, is almost invariably described as being of a 
green colour, which leads me to the belief that the pure salt has seldom 
been seen. Graham alone, in his “Hlements of Chemistry,” states 
that the colour is blue. Cupric chloride separates from strong solu- 
tions in the form of radiated groups of prismatic crystals, which appear 
of a grass-green colour so long as even a trace of moisture adheres to 
them. The crystals, dried in a vacuum over oil of vitriol, are trans- 
parent, brilliant, and of a beautiful pale blue tint. A strong solution 
of the salt is deep green, a dilute solution blue. When the crystals 
are moist, no matter how slightly, they may be considered wetted 
with the dark green solution, and so their true colour is masked. The 
crystals, on close examination, even when perfectly dry and pure, 
appear somewhat greenish in some directions, but it is not every eye 
that can detect this. This effect is due to double absorption by polari- 
sation, and not to the varying thickness of crystals. Light transmitted 
through the principal crystalline axis of the salt, and examined with 
the dichréiscope, shows one image to be azure-blue, and the other 
emerald-green, the blue being the darker. 

The difference in colour between weak and strong solutions is not 
due to dichréism, similar to that exhibited by certain chromium com- 
pounds, because on passing light through an increased thickness of 
the dilute solution, it still remains blue. 


Norte.—I find that Mr. E. C. Stanford has also described chloride of copper as 
being a blue salt, in the Pharmaceutical Journal for 1863, p. 392. 
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X.—On the Purification and Boiling Point of Methyl-hexyl Carbinol. 
By E. Netsow. 


Tue boiling point of the octylic alcohol, methyl-hexyl carbinol, was 
found by its discoverer, Bouis, to be 180°, probably, however, uncor- 
rected (Compt. rend., xxxviii, 935, xli, 603), and by Chapman, when 
pure, to be 182° (Journ. Chem. Soc., xviii, 290), whilst it was found by 
Schorlemmer to be 181° (Proc. Roy. Soc., xvi, 376). 

Lately Schorlemmer (Journ. Chem. Soc., xxvii, 1029) has found, 
for an apparently pure alcohol, the boiling point 177°—178™, a result 
four degrees lower than the approximate determination by the author 
(Journ. Chem. Soc., xxvii, 837). 

The process by which the octylic aleohol employed by Schorlemmer 
was prepared is not stated; but it was purified by repeated treatment 
with acid sodium sulphite and fractional distillation, to remove the 
accompanying methyl-hexyl ketone, and the alcohol thus obtained 
boiled at 177°—178°. 

The very great persistency with which octylic alcohol retains traces 
of the ketone renders its purification a matter of great difficulty. © 
Moreover, it was found that, although the method employed by Schor- 
lemmer gave an apparently pure alcohol boiling at 177°—179°, 
further examination showed that these means were not sufficient for 
the complete removal of the accompanying methyl-hexyl ketone, and 
that when this was removed by suitable processes, the purified alcohol 
boiled considerably higher. 

The author has found that, even after all the ketone that is possible 
has been removed by fractional distillation and treatment with strong 
aqueous solution of acid sodium sulphite, an alcohol is obtained, boil- 
ing between 178°—180°, though chiefly between 178°-—179°, but by 
the action of zine chloride, which converts the octylic alcohol into 
octylene boiligg at 125°—126°, an appreciable amount of ketone can 
be separated, which is not removable by the former methods. Rectifi- 
cation over potassium hydrate exerts little influence beyond slightly 
raising the boiling point, the alcohol chiefly coming over at 179°. 
When the method of purification of the crude alcohol adopted is to 
subject the alcohol to the action of potassium hydrate for some days 
at a moderate temperature, and then rectify it fractionally from the 
hydrate, the greater portion of the impurities is quickly removed. 
After repeating this treatment six or seven times, the alcohol reaches 


* See the next Paper. 
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a condition similar to that already mentioned, is apparently unaffected 
by rectification over potassium hydrate, and usually boils for the most 
part at 178°—179°, rising much higher towards the end. 

When in this condition, however, the alcohol still retains traces of 
ketone; and on long standing at a gentle heat over potassium hydrate, 
turns slightly yellow: but even after being again rectified over the 
hydrate, which now removes most of the ketone, it still retains some, and 
boils between 178°—180°. Further and longer treatment with potassium 
hydrate separates nearly all the remaining trace of ketone, the alcohol 
now generally boiling for the most part between 179°—181°. Still longer 
treatment with the potassium hydrate for an additional period will 
generally remove the last trace, and after careful drying, the purified 
alcohol boils steadily at 181°, rising towards the end, however, above 
182°. 

Under certain conditions of preparation the crude oil contains a 
small quantity of octylene, and sometimes a very small amount of octane, 
which compounds being only very partially separated by the fractiona- 
tion, lower throughout the boiling point of the alcohol very appreciably. 
To obtain the pure alcohol under these conditions, this olefine was re- 
moved by the action of bromine, which converts it into the heavy high- 
boiling octylene bromide, separable by washing with dilute potassium 
hydrate, and fractionating. When thus purified, the alcohol also boils 
chiefly at 181°, rising towards the end to above 182°. 

The boiling points were throughout purposely determined with a 
single thermometer, with which the boiling point of water was con- 
stant at 100°2°, at 758 mm., but its examination at the end was pre- 
vented by fracture. Whenever, as was usual, the boiling point was 
too high to admit of the entire column of mercury being surrounded ° 
by the vapour, the results were carefully corrected by the use of 
Kopp’s table. As these boiling points were not intended to be final 
determinations, as shown by the concluding paragraph, the results were 
given in the widest limits, and without reference to the atmospheric 
pressure, which, however, was high at the time. They seem, however, 
throughout to be usually somewhat higher than Professor Schor- 
lemmer’s. 

Octylic alcohol, when pure, has a sp. gr. of 0°823 at 16°, and appears 
as a nearly colourless, very mobile, oily liquid, slightly yellowish, in 
very thick layers, with a decided peculiar odour, which, when a large 
surface is exposed to the air, as by being placed on paper, becomes very 
intense, aromatic, and persistent. 

Oxygen has no action on the alcohol, even if transmitted through 
it when boiling, and the acid which Railton obtained by this means 
(Journ. Chem. Soc., vi, 205) was probably the cenanthylic acid formed 
by the distillation of the castor-oil soap without sufficient excess of 
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alkaline hydrate (Jowrn. Chem. Soc., xxvii, 507). Nitric acid oxidises 
it violently, the chief products, besides nitro-butyric and other nitro- 
fatty acids, being nitro-octylene and dinitro-octylene. Permanganate 
of potassium and sulphuric acid convert it slowly into the correspond- 
ing ketone, methyl-hexyl ketone, whilst by the action of potassium 
bichromate and sulphuric acid, it is converted rapidly into methyl- 
hexyl ketone, and slowly into a mixture of acetic and caproic acids. 

Bromine and iodine exert no action on the alcohol, but are readily 
dissolved ; but in presence of phosphorus, they readily convert it into 
the corresponding bromide and iodide. Distilled with zine chloride in 
presence of a current of hydrochloric acid gas, it is rapidly converted 
in octylic chloride, accompanied by a small quantity of octylene, while, 
if heated in a sealed tube with hydrochloric acid, it is less completely 
attacked. Distilled from fused zine chloride, it is readily and com- 
pletely converted into octylene, and likewise when heated with sul- 
phuric acid it is converted principally into octylene, together, however, 
with some highly offensive-smelling bye-products. 


XI.—Note on the Boiling Point of Methyl-hexyl Carbinol. 
By C. ScoorLemMer, F.R.S. 


In my last paper on this alcohol I stated that, after treating it re- 
peatedly with acid sodium sulphite, it boiled at 177°—178°, and 
that this observation was probably more correct than my former one, 
when I found it to boil at 181°. Neison has, however, shown that 
treatment with acid sodium sulphite is also not sufficient to remove all 
the methyl-hexy] ketone, which can only be effected by distilling the 
alcohol repeatedly over caustic potash. I have therefore treated my 
alcohol in this way and then rectified it several times over metallic 
sodium, until the boiling point became perfectly constant, and then 
compared it with that of several liquids having a well-known and con- 
stant boiling point, also with that of pwre primary heptyl alcohol. In 
all cases the whole of the mercurial column was surrounded by the 
vapour, the height of the barometer being 755 mm. and the temperature 


40°. The following are the results :— 
Boiling point. 


Water ..... Pee .. 100° 

Heptyl alcohol .......... 155°5° 
Methyl-hexyl carbinol.... 179°5° 
PRE knccccceseseeees 181°5° 
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From this it seems that the primary heptyl alcohol does not boil at 
the same temperature as secondary octyl alcohol, as I supposed to be 
the case. My determination of the boiling point of the latter is a little 
lower than that found by Neison, probably in consequence of a differ- 
ence in the thermometers. 


XII.—On the Oxidation of the Essential Oils. Part IT. 


By Cuas. T. Kinezerr, F.C.S. 


In the first part of this communication, which was brought before the 
Chemical Society in the early part of last year (Journ. Chem. Soc., 
June, 1874), I described experiments which tended to show that the 
active agent engendered by atmospheric oxidation of oil of turpen- 
tine was not ozone, as commonly supposed and stated, or peroxide of 
hydrogen, but a synthetically produced compound of oxygen with the 
hydrocarbon. 

Among the most striking experiments then detailed was that indi- 
cating the action of zinc chloride upon this body contained in the oil, at 
at a temperature of 75° to 80° C., that is, at a temperature at which 
both ozone and peroxide of hydrogen are tolerably stable. In con- 
sidering the conclusions which follow from the experiments now to be 
described, it is necessary to bear this in mind, as also the fact that 
water refuses to extract the active agent from the oxidised oil; and 
perhaps in the first place I may be allowed to remark briefly upon the 
difficulties that surround this study. This compound forms but a 
small fraction of the oxidised oil, and is moreover what may be called 
a neutral body, that is, it refuses all attempts at combination or crys- 
tallisation, and being soluble in the oil, it defies, with our existing 
knowledge, all attempts at isolation from the complex mixture pro- 
duced by oxidising oil of turpentine. I trust that these considerations 
will serve as an apvlogy for any incompleteness in the results of my 
endeavours to discover the nature of the body under discussion. 

It was left undecided in my first communication whether water was 
a necessary attendant on the oxidation of turpentine to form this 
particular body. This question was answered by the following experi- 


ments :— 
Three tubes were taken, A, B, and C, and in each 5 c.c. of oil of 


turpentine were placed. 
To A was also added an equal volume of water, and the tube was 


then exhausted by an air-pump and sealed hermetically. 
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B was not exhausted, but only sealed, and therefore contained, 
besides the oil, about 20 c.c. of air. 

C was simply exhausted as it was, and sealed. 

After exposing these tubes to sunshine during 21 days, the ends 
were cut off and the contents examined by the potassium-iodide-starch 
test. 

A and C gave no reaction for two hours, whereas B gave a deep 
blue coloration in a few minutes. 

This experiment therefore teaches that the active agent is built up of 
the elements of’ turpentine and oxygen without the aid of water. 

I next endeavoured to ascertain whether the amount of active agent 
produced is constant in relation to a given absorption of oxygen. 
Berthelot had found that one atom of oil of turpentine determined 
the absorption of 4°7 atoms of oxygen, using indigo solution as an index. 

In two experiments which I made under parallel conditions, viz., the 
exposure of 10 c.c. of oil of turpentine to oxygen, standing over water 
on the roof of the house during summer weather, there was an absorp- 
tion which averaged 28 c.c. of oxygen daily. In the one case 408 c.c. 
oxygen was absorbed and in the other 402 c.c.; moreover, there was some 
residual gas (not hydrogen, but probably carbonic acid), which refused 
absorption, and amounted in each case to 9c.c. Further, in each case 
the oil had diminished in volume by ‘5 c.c. It is to be remarked that 
when the experiments were brought to a conclusion, the absorption of 
oxygen was as vigorous as ever, that is, the experiments were not 
allowed to proceed to the maximum result. It was not feasible to carry 
out the original intention of estimating the amount of active agent 
formed, for several reasons, primarily on account of the fact that the 
water over which the tubes stood contained peroxide of hydrogen (a 
product, as will be shown hereafter, of the decomposition of the organic 
peroxide produced) and that in a great state of dilution. 

Assuming the original specific gravity of the oil to have been ‘864, 
then the ‘5 c.c. of oil, by which it had diminished in volume during the 
experiment, would weigh ‘4320 gram, and this was related to 5748 gram 
oxygen (equal 402 c.c. normal). According to this, 1 atom, C)His, was 
related to 11 atoms of oxygen in round numbers. But this calculation 
has but a preliminary value, for it assumes thaf all the products of 
oxidation were in the water. Moreover, turpentine camphor, and ordi- 
nary monohydrated protoxide of turpentine were doubtless formed and 
dissolved, whilst in another direction acetic, formic, and carbonic acids 
formed, together with, as I have found, camphoric acid, a new oxida- 
tion product. 

Berthelot’s result is, as we shall see hereafter, of considerable value, 
especially inasmuch as it relates to the active ovygen, and that only. 

An experiment was made at this stage as to the absorption of oxygen 


‘ 
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by artificially prepared cymene, in order to ascertain if cymene formed 
this active agent by these means. I did not know at this time that 
the product of the distillation of ordinary camphor with zinc chloride 
was so impure a product as has been demonstrated, and therefore I 
cannot say in what degree the result is related to true cymene. 

About 50 c.c. of cymene was obtained as stated and re-distilled twice 
over fresh chloride of zinc, by which a colourless product was obtained. 
In this state it gave no reaction with potassium iodide and starch, but 
7 c.c. exposed in a graduated tube to oxygen over water for 18 days ab- 
sorbed 52 c.c. oxygen, and meanwhile became yellow, as it was before 
re-distillation. During this time the oil had diminished by 1 c.c., and 
on testing developed blue coloration with potassium iodide and starch, 
which required a quantity of Na,S,O; solution equal 0°00489 iodine. 

I have not had an opportunity of repeating this experiment with 
pure cymene, or of following up the questions which it raises, viz., the 
possible transformation of cymene into terpene by fixation of water 
and oxygen, and ultimate abstraction of the oxygen by means of 
deoxidising agents. 

It will be well now if I point out in a few words the views which my 
more recent experiments have developed, so that that which follows 
may be appreciated as described. 

In my first communication 1 expressed a notion that the active 
body in question was constituted on the type of a hydrated oxide, 
C\oH,.0.H,O, because it was a body already known, and I further 
showed how this body might lose H,O, and become ordinary turpene, 
or how it might lose water and become terpene oxide. But since then, 
as indeed was to be anticipated, I have had to modify these views, and 
to this extent, that I regard the active agent produced in the atmo- 
spheric oxidation of turpentine as an organic peroxide of a bibasic acid, 
corresponding with those organic peroxides (of benzoyl and acetyl] of 
the monobasic acids) discovered by Brodie. This organic peroxide, I 
believe to be Brodie’s camphoric peroxide, having the composition 
CyH yO, and to be an unstable body, decomposible by water with 
production of peroxide of hydrogen and camphoric acid, as expressed 
by the equation— 

CHO, + 2H,0 = CyH 0, + H,0;. 


Here I may point out that the relative quantitative determination 
of camphoric acid and peroxide of hydrogen in the product of decom- 
position would possibly support this expression; but as it was late in 
my experiments ere camphoric acid was identified, peroxide of hydrogen 
has alone been quantitatively determined. I give here, moreover, the 
formule for benzoic and acetic peroxides, in order to show the paral- 
lelism between these bodies— 
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Acetic peroxide, aan \ e 
Benzoic peroxide, cme \ z 
Camphoric peroxide, ner \ o 


derived from camphoric anhydride, C,)H,,03. 
If this be so, the oxidation of oil of turpentine in this direction 
might be represented by— 


CioHig + O; = CroHyO, + H,0. 
and the absorption of the whole molecule of ozone by— 
3C Hig + 503 = 380 oHisO, + 3H,0. 


Here, therefore, 1 atom of C\y)Hi, would determine the absorption of 
5 atoms of oxygen, and Berthelot, as already pointed out, experi- 
mentally found it as 4°7 atoms oxygen. 

Of course 1 cannot as yet distinctly assert the identity of the 
peroxidised body with camphoric peroxide ; but inasmuch as it has an 
existence, and inasmuch also as I have discovered products of the pos- 
sible reaction of water on this peroxide, the above remarks are, I 
submit, justifiable. Moreover, I have experiments in hand in which, 
imitating the procedure of Brodie, I intend if possible to ascertain 
more fully the action of barium peroxide upon camphoric anhydride, &. 

From what has gone before, the experiments now to follow will be 
intelligible, but before rendering them I will call attention to Brodie’s 
experiments, reacting upon camphoric anhydride with barium peroxide 
and water, whereby an alkaline strongly oxidising solution is obtained, 
which appears to contain the barium salt of camphoric peroxide, 
CyHiBa’’0;. Brodie states that the product does not yield H,O, 
with acids, or BaQO, with alkalis, and is therefore probably a product 
of direct union and not a camphorate of BaQ,, represented by the 
formula ma , 

To take oxalic acid as a starting point of comparison we have, as 
Brodie has shown, carbonic acid, which may be regarded as its 
peroxide, and its unknown anhydride would be represented by C,Qs. 
Thus— 


Oxalic acid = H,C,0,, corresponding with Camphoric acid = Hyg0o0,. 
Anhydride = C.0; ” ” Anhydride = H,,CwOs. 
Peroxide = CO, ” ” Peroxide a HyCyoO3. 
There are two ready methods of obtaining this oxidised oil and the 


aqueous solution containing peroxide of hydrogen and camphoric acid. 
In my experiments I have employed both. The first, which is very suc- 
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cessful only in summer weather, consists in exposing equal volumes of 
oil of turpentine and water to the open air in shallow glass vessels 
loosely covered. In this way I have prepared several gallons of solu- 
tion. After some weeks the oil has attained such a specific gravity that 
it sinks through the water as a viscid coloured mass. 

The other method consists in placing in a series of flasks equal 
volumes of the oil and water and connecting them together, and the 
whole series with an aspirator. In this way they are heated on a 
sand-bath to about 30°—50° and a current of air passed rapidly 
through. This operation is continued for any time, but I have always 
stopped at that stage when the oil fell through the water. 

As already indicated, water is not a necessary adjunct; but in study- 
ing the products of the supposed reaction of water on camphoric 
peroxide it is advantageous, inasmuch as an aqueous solution is thus 
ready to hand containing them. Otherwise oil may be oxidised by 
itself, and then examined and extracted as will be shown. 


Examination of the Oxidised Oil of Turpentine. 

The oil oxidised as directed may be expected to contain much 
resinised oil, turpentine camphor, &c., and the excess of organic 
peroxide not as yet decomposed by the water. It has a strong half 
camphreous, half peppermint-like odour, and is of the specific gravity 
of water, or even greater. In all my attempts to obtain from it this 
peroxidised constituent I have failed, although every conceivable 
method has been employed; but the active agent contained in it 
may be estimated by heating a given volume with excess of potassium 
iodide and starch, and determining the iodine liberated by means 
of standard solution of sodium hyposulphite. The reaction, as with 
peroxide of hydrogen, takes a considerable time to complete, and in 
fact it is not improbable that, in the way already shown, it first of 
all decomposes into camphoric acid and peroxide of hydrogen, which 
decomposition is accelerated by the presence of potassium iodide. A 
determination was made of the active agent contained in oil which had 
been oxidised in presence of water, with the aid of heat as described. 

10 c.c. treated with potassium iodide and starch in the usual manner, 
developed iodine sufficient to require at first ‘7 c.c. Na,S.O;, but from 
time to time the colour returned, until 64 ¢.c. were consumed, equal to 
‘078386 gram iodine, corresponding to ‘0104 gram H,O, (by reaction, 
H.,0, + I, = 2HI + O.), equal to ‘0605 gram CyH yO, (by reaction 
C,H yO, + 2H2O = CHO, + H,O2); or, in other words, in 100 c.c. 
of the oil there would exist ‘605 gram of the body assumed to have the 
composition C1oH,,O,. 

In another case where oil was oxidised by the sunshine method in the 
absence of any added water, 100 c.c. gave iodine equal to 92 c.c. Na2S.0s, 
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equal to 1:12608 iodine, equal to ‘1507 gram H,0,, equal to ‘8776 gram 
of peroxidised body. 

A portion of this same oxidised oil, of 100 c.c., was extracted by 
500 c.c. water in two successive quantities of 250 c.c., and in portions 
of the residual oil and aqueous extract, the matter capable of liberating 
iodine was estimated. 


Residual oil gave iodine equal to...... 47°5 c.c. Na.S.0; 
Aqueous extract __,, a’ vonees 45°0 c.ec. 4, 
e. dtececkiaid as oe. See 


” 


This result agrees with the above determination, and shows that iu 
this extraction water had decomposed nearly one half of the peroxide, 
and necessarily formed an equivalent amount of H,0,. This action of 
water probably accounts for the statements of Schénbein and others, 
to the effect that oxidised oil contains two modifications of oxygen, 
viz., ozone and antozone ; the ozone would correspond with the peroxi- 
dised radical, and the antozone with the peroxide of hydrogen. It also 
embraces Berthelot’s view that the active oxygen is ina state of 
combination similar to that of the transferable oxygen of peroxide of 
nitrogen. 

The total acid and organic matter contained in the aqueous extract 
of oxidised oil were also estimated, the former by titration with standard 
alkali, and the latter by evaporation to dryness on water-bath in weighed 
vessel. 

It contained acid which, calculated entirely as acetic, equalled °300 
gram, and gave an oily coloured mass on evaporation as above, equal to 
2395 grams. Therefore the results may be thus stated. The oxidised 
oil contained— 

‘8776 gram of the peroxide in 100 c.c. 
‘8000 gram acetic acid (total acid), 


and on extracting this with water, such an amount of the peroxide was 
decomposed as was suflicient to give— 


‘0737 gram peroxide of hydrogen, 
and acid went into solution = ‘3000 gram calculated as acetic acid, 
and 2°395 grams of organic matter. 


The following experiment was made with oxidised oil left after the 
above extraction and determination :— 

50 c.c. weighed 50 grams, and these 50 grams were boiled in a flask 
with a quantity of potassium bichromate and sulphuric acid in com- 
bining proportions. An energetic action took place on mixing, and 
‘great heat was evolved. After some hours’ boiling, the oil became 
transformed into a viscous floating mass. After 13 hours the viscous 
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mass had disappeared, and there remained floating on the surface an oily 
body, which set on cooling into a hard brittle scale, which proved to 
be terebenzic acid, as shown by its characters. . Triturated with water, 
it left a fawn-coloured mass, pulverulent, and entirely soluble in 
ammonia, from which hydrochloric acid threw down white flakes, which 
on isolation fused superficially and dissolved entirely in absolute 
alcohol, from which solution alcoholic lead acetate threw down a copious 
precipitate. 

From the ammoniacal solution also barium chloride threw down a 
good precipitate, almost white. These properties precluded terephthalic 
acid, which was sought for in each stage of oxidation, and would seem 
to indicate the absence of cymene. On further boiling of this supposed 
terebenzic acid with fresh potassium dichromate and sulphuric acid, it 
was entirely split up into ultimate products, including acetic and car- 
bonic acids. 

This experiment, though not exactly relevant to the inquiry in hand, 
was neverless made, as it had a bearing on the pre-existence of cymene 
in oil of turpentine—a pre-existence possibly caused by some such 
reaction as CyHi,g + O = CyHy + HO. Nevertheless I do not draw 
any conclusions from this one experiment. 

By the experiment above described relating to the extraction of the 
oxidised oil by means of water, much of the peroxide is, as there exhi- 
bited, resolved into camphoric acid and peroxide of hydrogen. But 
the whole of the oxidised oil may be dissolved in alcohol, and then re- 
precipitated by water, the watery-alcoholic extract decanted, and this 
process repeated five or six times, and even then the residual oil con- 
tains some of the active agent, and so also with boiling water. 
These are two good methods of obtaining the peroxide of hydrogen 
from oxidised oil, by proceeding as above, and concentrating the 
extracts on water-bath, disregarding any oily matter that may separate 
during such concentration. Above this, these experiments and the 
peculiar action of chloride of zinc upon oxidised oil, expressed in my 
first paper, conclusively establish the fact that peroxide of hydrogen is 
not an immediate product of the oxidation of turpentine, but a result 
of the action of water upon the peroxidised principle. 

Examination of the Aqueous Solution.—When water is used in the 
oxidation of the oil, there results after a certain lapse of time, a solu- 
tion, milky from suspension of finely divided oily globules. Filtra- 
tion through Swedish paper renders it perfectly brilliant, and the filtrate 
has a peculiar camphreous odour, especially when hot, and consists of a 
solution of peroxide of hydrogen, acetic, formic, and camphoric acids, 
besides dissolved turpentine camphor, &c. This solution may be con- 
centrated on a water-bath, if desirable, to a certain extent, but past this 


‘point the peroxide of hydrogen decomposes, and oily matter is deposited. 


.pP en. as fee we 
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At this point of decomposition, an effervescence takes place, due, no 
doubt, to the expulsion of the extra atom of oxygen from the peroxide 
of hydrogen, which is known to behave as indicated. 

Moreover, like ordinary peroxide of hydrogen, it is decomposed 
entirely if the solution be agitated with animal charcoal. It gives 
with potassium iodide and starch a blue coloration, and with potassium 
iodide alone, iodine is developed. 

With chromic acid it gives a beautiful blue colour at first, and evo- 
lution of oxygen. This is very striking, the action taking place, as 
Brodie has shown, in two distinct phases, in the second of which the 
coloration is lost. 

Ist. 2CrO; + 3H,0, = Cr.0; + 3H.O + 30,. 

2nd, which occurs in presence of excess of the H,O., and in which 
the H,O, loses exactly double the amount of oxygen lost by the chromic 
acid, so that the ultimate result is— 


2CrO, + 6H,0, = Cr,0; +6H.O 4- O,. 


Likewise with potassic permanganate it behaves as ordinary peroxide 
of hydrogen, and it reduces ferricyanide to ferrocyanide of potassium. 

After neutralisation with soda or potash, it gives with ferric chloride 
a deep brown colour, and a bulky gelatinous precipitate like hydrated 
ferric oxide. This takes place in the cold, but if it be boiled the pre- 
cipitate increases vastly. The precipitate produced in the cold is a 
combination of camphoric acid ; whilst that formed at higher tempera- 
tures is tribasic acetate. With lead acetate in the cold it also gives a 
slight precipitate, whilst with copper sulphate a deep blue colour, and a 
light blue coloured bulky precipitate is produced in the cold, of campho- 
rate of copper. On boiling, a further precipitate of tribasic acetate 
occurs. 

With uranic nitrate and basic lead acetate precipitates are also pro- 
duced in the cold. 

Formic acid is present, as shown by the reduction of nitrate of 
silver, &c. 

I have made many determinations of the peroxide of hydrogen con- 
tained in the aqueous solution produced as described, by means of the 
hyposulphite method, as already alluded to, controlled by estimating 
the volume of oxygen given off when the compound is treated with ex- 
cess of potassic permanganate. Solutions I have obtained, when esti- 
mated by the iodine and hyposulphite method, have given results which 
correspond to— 


In one case, ‘082 gram peroxide of hydrogen in 100 c.c. 
In another, ‘104 gram - - 
Ina third, ‘212 gram a 9 

VOL, XXVIIT. Q 
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In estimating the peroxide, however, by this method, considerable 
time is consumed, owing to the length of time required for the peroxide 
to react fully upon the potassium iodide. 

A much quicker and more trustworthy method is that of volume, 
which gives results concordant with those obtained in other methods, 
as is shown in the following. analyses. The solution whose analysis 
follows was obtained by the sunshine oxidation method. 

Determination of Total Solids —50 c.c. evaporated to dryness on the 
water-bath left a residue oily in nature, weighing 1:188 grams. This 
gives 2°376 per cent. (by weight in volume). 

Determination of Total Acid.—50 c.c. required 16 ¢.c. of standard 
alkali-solution; calculating acid to be entirely acetic: this corre- 
sponds with ‘3840 gram acetic acid in 100 c.c. 

Determination of Perowide of Hydrogen.—(a.) 40 c.c. developed 
iodine equal to 19°5 c.c. Na,S,0; = to °23868 gram iodine = ‘03195 
gram H,0, or ‘0799 gram per 100 c.c. This would give by H,0, = 
H,O + O, 26 c.c. of oxygen (normal). 

(b.) To check this last determination, the method of volume was 
resorted to. 50 c.c. of the solution treated in a measured tube over 
mercury with excess of acidified potassic permanganate gave an 
instant evolution of gas equal to 27 c.c. at 17° and 765 bar., equal 
25 c.c. normal. 

Now, by reaction 


Mn,0, + 5H,0, => 2MnO + 5H,0 + 50.,, 


only one-half of this oxygen came from the H,O,, viz., 12°5 cc. = 
"0357 gram = ‘0760 gram H,0, per 100 c.c., a result fairly agreeing 
with that in (a); moreover, this method is very rapid. 

In another case, where a solution was obtained by oxidising the oil 
in presence of water by artificial means, the peroxide of hydrogen was 
determined by both methods as above. 


(a.) 30 c.c. gave iodine equal to 17°5 c.c. Na,I,0; = *2142 iodine. 
This equals ‘0286 gram H,0, equal to ‘0953 gram per 100 c.c. 

(b.) A determination by volume with KMnQ, gave a closely ap- 
proximating result. 


In what has preceded I have stated that when such an aqueous solu- 
tion as that under consideration is treated with copper sulphate or 
ferric chloride, slight precipitates occur in the cold, but that on heat- 
ing, tribasic precipitates are formed. This was shown by making 
rough determinations of the metals in the salts obtained. 

50 ¢.c. of an aqueous solution were neutralised by pure potash and 
treated with excess of copper sulphate, then boiled, and the precipitate 
was isolated by filtration, washed with boiling water, and dried at 


—_ ™ 
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100° C. +138 gram, when dried, gave on ignition 0878 gram copper 
oxide equal to 50°81 per cent. copper. Tribasic copper acetate, 
2(Cu.2C,H;0,).4Cu0.3H,0, requires 51°8 per cent. copper. This 
copper salt readily dissolved in acetic acid. The iron salt on drying 
lost its bulky nature and became a hard pulverulent powder. When 
recently precipitated it is dissolved by warm acetic acid. <A quantity 
of it prepared from neutralised aqueous solution and ferric chloride, 
then washed and dried at 100°, was analysed. 

‘341 gram gave on strong ignition ‘236 gram Fe,0;, equal to 48°44 
per cent. iron. 

Tribasic ferric acetate, 2(Fe.2C,H,0,).2Fe,0;.3H,0, requires 46°02 
per cent. iron. 

A lead salt prepared from the neutralised solution and basic lead 
acetate, proved readily soluble in acetic acid and insoluble in alcohol. 
Washed and dried at 100°, ‘4836 gram gave, on ignition with H,SO,, 
‘5182 gram PbSO, = 73:1 per cent. lead. 

Tribasic lead acetate (Pb.2C,H;0..2PbO.H,0) requires 78°7 per 
cent. lead. 

I attach, of course, but little value to the analyses of these salts, as 
we know they must have contained a little camphorate of the metal in 
each case, and perhaps formate. In fact the analyses were made 
more as an identification of acetic acid than for any other purpose. 

But now I come to the consideration of camphoric acid as a con- 
stituent of the solution, and as a product not hitherto recognised in 
this process. 

About 14 litres of a solution obtained by the sunshine-method of 
oxidation of oil of turpentine was concentrated to about 100 c.c., exactly 
neutralised with pure soda, and the solution was treated with excess of 
ferric chloride, agitated, and filtered at once. The precipitate was 
washed first with cold, and finally with boiling water, and the gela- 
tinous bulky precipitate dried at 100°, when it shrank considerably, 
and readily admitted of pulverisation. The total quantity so obtained 
weighed ‘6 gram. It was now analysed. 

Determination of Iron was made by burning in a weighed platinum 
crucible, when camphreous vapours were evolved, burning with a white 
smoky flame. Residue was strongly ignited with the aid of nitric acid, 
and when cooled weighed. 

‘3106 gram thus furnished ‘0746 gram Fe,O; equal to 24°01 per cent. 
Fe,0; or 16°806 per cent. iron. 

Determination of Carbon and Hydrogen was made with chromate of 
lead. 

"1924 gram gave ‘286 gram CO, = 40°540 per cent. carbon, and 
‘116 gram H,O = 6°756 per cent. hydrogen. 

Thus we have the following percentages :— 

Q 2 


| 
: 
| 
| 
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Theory. Per cents. + atwgts. +Feasl. +Oas7. 
38°96 Carbon = 40°540 3°3783 11:2 10°5 
6°49 Hydrogen= 6°756 6°7560 22°5 21:0 
18:18 Tron = 16°806 300 1 "93 
36°36 Oxygen = 35°898 2°243 74 7°00 


fairly agreeing with the formula Fe” CyoH404,3H20. 

To confirm the fact of this being camphoric acid, a quantity of iron 
salt from pure camphoric acid was prepared as above. It gave by 
analysis numbers approximate to those just given. 


‘431 gram gave ‘100 gram Fe,0; = 16°24 per cent. iron. 
3066 gram gave ‘454 gram CO, = 40°639 per cent. carbon. 
and ‘1774 gram H,O = 6°425 per cent. hydrogen. 


Thus we have— 


Per cents. +atwet. +Fe=1 O=7. 
Carbon = 40°639 3°3866 115 10°3 
Hydrogen= 6°425 6°4250 21°9 19°6 
Tron = 16°:240 293 1:0 9 
Oxygen = 36-696 2-293 7:8 7-0 


fairly agreeing with Fe’’C,.H,,0,,3H,0. 

Camphoric acid is certainly a bibasic acid, but books fail to give any 
formula for the iron salt prepared from ferric chloride. It would further 
appear that the iron is rather too low in each case. This is perhaps 
explained by the reaction Na,CjHyO, + FeCl, = Fe’ CHO, + FeCl, 
+ 2NaCl + 2HCl. The HCl would take a little iron out, and this is 
supported by the weight of iron salt obtained from 1 gram of C,H,,0,, 
viz., only *80 gram. Theory equals 1°5 grams. But there can be no 
reasonable doubt that the two acids are identical, and seeing that one 
was known to be pure camphoric acid, it necessarily follows that the 


-other is also. 


Thus far to recapitulate, I have shown that, in the oxidation by air 
of oil of turpentine, there is produced a small but definite amount of 
what is probably an organic peroxide of formula C,H,,O,, together 
with other bodies ; and that on heating this product with water, perox- 
ide of hydrogen and camphoric acid pass into solution, whereas it is 
certain that the active agent in the original oil is not peroxide of 
hydrogen. Therefore it is highly probable that these bodies result 
from such a reaction as I have already expressed, viz. : 


CoH .04 + 2H,0 = H,0, + CoH 60x. 


In conclusion, I may be allowed to make a few remarks on a few 
other points of interest in regard to oil of turpentine. In a note 
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which I published about two years ago (Chem. News, xxv, 632), I 
described a few quantitative experiments in regard to the oxidation of 
cuprous oxide in the presence of alkalis, and I considered it of some 
interest to substitute for the alkali oil of turpentine; but I obtained 
negative results, that is, it was found that in presence of the oil, in a 
current of air, cuprous oxide does not oxidise, neither does cupric 
oxide become cuprous oxide. 

It was left undecided in my first communication, whether the re- 
duction of mercuric to mercurous oxide, which is effected by oil of 
turpentine, was to be attributed to the active agent or not. Since then 
I have made many experiments in this direction. The reaction, which 
requires time in the cold, proceeds very rapidly at higher temperatures, 
the whole of the mercuric oxide becoming perfectly black. On isola- 
tion and after washing with alcohol and ether, it again becomes red 
oxide on heating, thus verifying the reduction. But my endeavours to 
estimate this reduction were failures, on account of the difficulty 
encountered by the fact that with the suboxide there is also a little 
organic matter which refuses to be washed out by alcohol or ether. So 
that when the matter is gently heated in a U-tube in a current of 
carbonic acid a slight deflagration takes place, and any calculation 
made for the amount of mercury obtained from a given weight of the 
black powder is rendered abortive by the presence of this matter. But 
I succeeded in ascertaining that the reduction takes place readily in 
tubes containing pure oil of turpentine, and exhausted by the air-pump 
when heated to about 70°, so that it may be stated that the possible 
reaction expressed in my first communication is not the cause of the 
reduction of mercuric oxide to the suboxide. 

Finally, it becomes me to express my deep sense of gratitude to 
Dr. J. L. W. Thudichum for having allowed me to conduct many of 
these experiments in his laboratory. 
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General and Physical Chemistry. 


Multiple Rotatory Powers. By E. MutpeER 
(Deut. Chem. Ges. Ber., vii, 1329—1332). 


Tue author distinguishes between stable and temporary (labile) rota- 
tory powers, and considers that the phenomena of the conversion of 
dextroracemic acid into levo-acid, &c., afford proof of the existence 
of more than one rotatory power; he gives no new facts on the sub- 


ject, however. 
C. R. A. W. 


Function of Peroxides in the Galvanic Battery. 
By W. Beerz (Pogg. Ann. Chem., 535—551). 


Tuis is an examination of Leclanché’s battery, with a view to ascer- 
tain what is the best condition for the materials used in charging it, 
and what is the special part played by the manganic peroxide. In 
a cell formerly devised by the author, a massive piece of pyrolusite 
was surrounded with an acidified solution of potassium permanganate ; 
the positive metal consisted of potassium-amalgam immersed in caustic 
potash. The electromotive force of this element was 3°02 (Daniell’s 
= 1), which is the highest known for a single cell. In this combina- 
tion the pyrolusite acted as the negative metal, and in the earlier 
forms of Leclanché’s cell, a plate of pyrolusite was also employed, com- 
bining the functions of negative metal and depolariser. The use of 
the powdered peroxide is obviously more desirable; but the com- 
minution seriously increases its resistance. This, indeed, is the case 
even with good conductors like platinum and gas-carbon, as is shown 
by some experiments in which copper was deposited on a platinum 
plate covered with the powder to be examined. Using platinum 
sponge, the copper was all deposited on the exterior, but with platinum 
black the deposition took place throughout the mass. Gas carbon 
behaved like the sponge when coarsely crushed, but like the black 
(misprinted sponge in the original) when finely powdered. The differ- 
ence between coarsely and finely powdered pyrolusite was in the same 
direction. It would seem, therefore, a priori, that a mixture of coarsely 
crushed carbon with finely ground manganic peroxide, would possess 
all the advantages arising from the extended surface of the depolariser, 
and the high conducting power of the carbon. This was corroborated 
by experiments in which fine and coarse materials were variously 
mixed. The mixture mentioned above was superior to all others, both 
in a comparatively slight diminution of the current-strength when the 
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poles were connected, and in a rapid recovery when they were insu- 
lated again. The internal resistance was also scarcely higher than 
than that of a cell containing powdered carbon only, and was hardly 
affected by working the cell; whereas in an element containing fine 
manganic peroxide alone, the resistance, which at starting was three 
times as high, was increased to seven times by half an hour’s work. 
The good conductivity and great depolarising power of lead peroxide 
suggest its employment in the place of the pyrolusite, and indeed 
elements constructed with this substance, and excited with sulphuric 
acid, potassium nitrate, or sodium carbonate, showed high electro- 
motive force, and great constancy under varied circumstances; but 
tke last possesses a high internal resistance, and that of the others, 
though low at first, increases enormously by use. “ae 


Thermo-Chemical Researches.—XIII. Further Researches on 
certain Processes of Oxidation and Reduction. By Junius 
THOMSEN (Pogg. Ann., cli, 194—225). 


Tue author found that an error had crept into his former experiments 
with hypochlorous acid, which rendered the results inaccurate; he 
has, therefore, gone through the whole work again. 

A. Formation and Decomposition of Hypochlorous Acid.—The solu- 
tion was prepared by the absorption of the gaseous acid by water, 
and was found to retain its stability unimpaired for several days 
when it contained 200 molecules of water to each molecule of CIOH. 
Solutions of the acid in sodium hydrate were also found to be stable | 
when the latter was not perfectly saturated, while on the other 
hand solutions of sodium hypochlorite, with an excess of acid, quickly 
underwent decomposition. 

The affinity between the constituents of hypochlorous acid was esti- 
mated by two methods—its formation and its decomposition. 

(a.) Formation.—From chlorine and sodium hydrate by the equa- 
tion:—2NaOH + 2Cl = NaCl + NaOCl + H.0. The evolution of 
heat in this reaction corresponds with the formule :— 


(Cl,H,Aq) + (Cl1,0,H,Aq) — (H2,0) 
2NaOHAq,2Cl = + (NaOHAgq,ClHAq) 
+ (NaOHAgq,ClOAq) 


and the mean number found is Cl,0,H,Aq = 29963 heat-units. 

(b.) Decomposition —When more than two molecules of hydriodic 
acid react upon one molecule of hypochlorous acid in an aqueous 
solution, both acids undergo decomposition, thus :— , 


2HI + CIOH = 2I + C1IH + H,0. 
The formula of the reaction is therefore :— 
*ClAq,2HIAq = (Cl,H,Aq) + (H2,0) — (Cl,0,H,Aq) — 2(H,I,Aq), 
* The bar over the symbols stands for HO, e. gr., Na = NaOH, &e. 
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and as— ai 
ClAq,2HIAq = 51537 heat-units, 
H,1,Aq = 13171 ss 


it follows that Cl,0,H,Aq = 29793 heat-units, which agrees very 
nearly with the number above given. The mean, therefore, of these 
two numbers (29878 heat-units) may be considered to approximate 
very closely to the true value. 

The evolution of heat in several reactions with hypochlorous acid 
may easily be found by means of this value. The acid may act as an 
oxidising agent by giving up oxygen : — 


(H,Cl,Aq) — (Cl,0,H,Aq) = 9437 heat-units, 


or under the influence of hydrochloric acid it may be decomposed into 
chlorine and water, and thus act like chlorine itself :— 


(H,0) — (Cl,H,Aq) — (Cl,0,Aq) = — 836 heat-units. 


B. Formation and Decomposition of Iodic Acid. (a.) Deconwosi- 
tion.—lodic acid in aqueous solution is completely decomposed when 
1 molecule is acted on by 5 molecules of hydrochloric acid, thus :— 


5HI + 10,H = 31, + 3H,0. 
The evolution of heat is expressed by the reaction— 
(5TH Aq,IO;HAq) = 3(H.0) — 5(I,H,Aq) — (1,0;,H,Aq), 


and therefore (I,0;H,Aq) = 55884 heat-units. 
(b.) Formation.—From hypochlorous acid and hydriodic acid, in 
proportion of more than 3 molecules of the former to 1 of the latter— 


3ClOH + IH =10;H + sClH. 
Now as (8ClAq,[HAq) = 70682 heat-units, 
and C1,0,H,Aq = 29878 
(1,0;,,H,Aq) = 55542 


The mean of the two numbers (a) and (b) is therefore 55713 heat- 
units. 

C. Oxidation of Stannous Chloride.—When chlorine is passed into a 
solution of stannous chloride, the liquid becomes yellow, and Berthelot 
explained this by supposing that a basic salt is formed together with 
hypochlorous acid. The author believes that it is due to the formation 
of metastannic acid. 

The heat of oxidation of stannous chloride was estimated by three 
methods. 

First. By the action of hypochlorous acid— 


SnCl, + Cl,H, + CIOH = SnCl,0 + 3ClH, 


as (SnCl,H,Aq,CIOHAgq) = 75048 heat-units and the evolution of heat 
is expressed by— 


(SnCl,H,Aq,0) + Cl,H,Aq) — (Cl.0.H,Aq), 


” 


” 


GENERAL AND PHYSICAL CHEMISTRY. 225 


therefore 75048—9437=65611 heat-units is the heat of oxidation of 
stannous chloride in acid solution. 

' Second. From the reduction of iodic acid in presence of free hydro- 

chloric acid— 


3SnCl,,Cl.H, a 10,H = 3SnCl,0,Cl,H. a TH. 


This method gave (SnCl,H,Aq,O) = 66010 heat-units. 

Third. By what the author calls a “ circular method,” in which a 
molecule of an acid solution of stannous chloride is oxidised by potas- 
sium permanganate; next a molecule of the same tin-solution is oxidised 
by a solution of hydrogen peroxide containing free hydrochloric acid ; 
and thirdly a molecule of the last solution is decomposed by potassium 
permanganate with evolution of oxygen. A peculiar relation is then 
found to exist between the heat-units in the three reactions, viz., that 
if the units of the first two reactions are added together and that of 
the third is subtracted from the sum, the result is double the heat of 
oxidation of stannous chloride. Omitting details, the results of the 
experiments were as follows :— 


(SnCl,H,Aq,tMn,0,K,Aq) = 77345 heat-units. 
(SnCl,H,Aq,H,02,H.Cl,Aq) = 88820 ” 
(4Mn,0,K,Aq,H.0,,H,Cl,Aq)= 34930 ” 
therefore (SnCl,H,Aq,O) = 65617 - 

The mean number deduced from the three methods gives 65746 
heat-units as the heat of oxidation of stannous chloride. From this 
value it may be seen that the evolution of heat which would take place 
if stannous chloride could be oxidised by gaseous chlorine, without for- 
mation of stannic oxide, would be 76019 heat-units, a value which the 
author has failed to obtain with sufficient accuracy by direct experi- 
ment. 

D. Hydrogen Perowide as an Oxidising Agent.—The evolution of heat 
in the reduction of hydrogen peroxide by stannous chloride amounts to 
88820 heat-units, and the heat of oxidation of stannous chloride is 
65746 units: therefore the evolution of heat in the decomposition of 
hydrogen peroxide into oxygen and water amounts to 23074 heat- 
units; and as the heat of formation of water is 68357 units, that of 
the peroxide is 45283 units, for 


(H,,0,) = (Hz,0) + (H;0,0) = 45283 units. 


When hydrogen peroxide is reduced to water by the action of hydrogen, 
the evolution of heat is— 


(H,0.Aq,H,) = 2(H.0) — H:.0.) = 91481 units. 
E. Potassium Permanganate as an Oxidising Agent.—If potassium 


permanganate is decomposed in a solution containing hydrochloric acid 
with evolution of 5 atoms of oxygen, the evolution of heat is— 


2(Mn,2HClAq) + 2(KAq,HClAq) — (2Mn,0;,2KAq) = 5Q, 
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where Q is the value corresponding with one atom of oxygen. The 
decomposition of potassium permanganate by stannous chloride is— 


*(SnCl,H,Aq,}Mn,0;K,Aq) = 77345 (SnClHAq,0) + Q, 


therefore Q = 77345—65746 = 11599 heat-units. 

When the decomposition is effected by hydrogen peroxide, the value 
of Q is 11856 heat-units, therefore the mean value for each atom of 
oxygen when the permanganate is decomposed in a solution containing 
hydrochloric acid, with evolution of 5 atoms of oxygen, is 11727 heat- 
units. 

If sulphuric acid is employed in place of hydrochloric acid, the 
evolution of heat is greater— 


3(Mn,0,K,Aq,3S0,Aq) = 13897 units. 


The heat of formation of potassium permanganate from manganous 
oxide, potassium hydrate, and oxygen is— 


(2Mn,0,,2KAq) = 73400 — 5.11727 = 14765. 


If in the method described in a previous paper for estimating the 
evolution of heat in the decomposition of potassium permanganate 
with evolution of 3 atoms of oxygen and formation of manganese 


peroxide, we substitute the new value for (2Mn,0;,2K Aq), and also 
use the value given below— 


(2FeSO,Aq,0,S0;Aq) = 38490 heat-units. 


we obtain for the mean value of Mn,O 21511 heat-units, and the equa- 
tion 2(Mn,O) + (2MnO,0,,2KAq) = (2Mn,0,,2KAq) leads to the 
result (2MnO,0;,2KAq) = 28257 heat-units, and hence the evolution 
of heat amounts to 9419 units for each atom of oxygen. 

F. Heat of Oxidation of Ferrous Chloride—This was determined by 
oxidation with (a) hypochlorous acid, (b) potassium permanganate, 
(c) gaseous chlorine. The values obtained were— 


(a.) 45556 heat-units. 
(b.) 44988 - 
Fe,C],H,Aq,O = (c.) 45207 ” 


| Mean 45250 - 
and (Fe.Cl,H,Aq,Cl,) = 55523 


From these numbers the heat of oxidation of hydrated ferrous into 


hydrated ferric oxide may be calculated, and is found to be (2Fe,O = 
54580 heat-units. 

The heat of oxidation of ferrous sulphate is also found to be 38490 
heat-units for every atom of oxygen, when oxygen is employed, but if 
chlorine is used as the oxidising agent, the heat amounts to 48763 


* The second half of this equation seems to contain some mistake. 
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units. This is the value only when the solution is neutral; for if an 
excess of sulphuric acid is present, the evolution of heat becomes 
greater, and is represented by 2(FeSO,Aq,nSO;Aq), which when 
n =1, #.e., when 1 molecule of free acid is present for each molecule 
of ferrous sulphate, amounts to 1790 units, and increases with the 
value of n. 

G. Chromic Acid as an Oxidising Agent.—This was estimated from 
the reduction of chromic acid to chromic oxide by means of stannous 


chloride, with the result, (2Cr,0;Aq) = 18868 heat-units. 


The tables given in a former paper (see this Journal, 1873, p. 1186) 
by the author must now be replaced by the following :— 


Taste Il.—Reducing Ayents. 


Reaction. Q. 

(BO AGO) 0000005 73907 heat-units) for one 

(Fe.Cl,HyAgq,Chk) .... 55528 ™ molecule 

(2FeSO,Aq,Cl,)...... 48763 - of 

(SnCl,H,Aqg,Cl,) .... 76019 - chlorine. 

(oe 63634 ‘ 

(Fe,CkH,Aq,O) .... 45250 > probing 

(2FeSOQ,Aqg,0,SO,Aq) 38490 me penta 

(SnCl,H,Aq,O)...... 65746, ygen- 

TaBLeE I11.—Ovidising Agents. 
Available 
Reaction. Q. oxygen- for one atom of 
atoms. oxygen. 

(Cl.,H2,Aq)—(H2,0) ......| 10273 heat-units 1 10273 heat-units. 
(Br,H,,Aq) —(Ho,0) ......|— 11605, 1 |—1160 , 
(Br.,Aq,H.) —(H»,0) ......|— 12683, 1 |-12683 ,, 
(Cl,H,Aq) —(C1,0,H,Aq)...| 9473, 1 9437 ve 
(Mn,O,K2Aq,6HClAq) -...| 58635, 5 11727, 
(Mn,O,K,Aq,38O,Aq) ....| 69485, 5 13897, 
(Mn,0,K,Aq,2HCIAq)..... 85757, 3 18586 _,, 
nn eee] 59547, 3 19849 vs 
(m0,S0,Aq) .. wet 2 ff 1 4969, 
(2CrO;Aq,380,4q) . | 30452 ,, 3 10151 re 
-(2 3:0,0,,5K Aq) .. 28257, 3 9419, 
—(2Mn,0;,2KAq) .......-|— 14765 _,, 5 |— 2953 . 
—  ererers. —21511 =, 1 — 21511 " 
= ee eer —18868 , . ln ue 
~ > SeReeeRReEy + 23074, 1 |+2307% , 
—(THAG,Os) ...0--+++++-|— 42542 : l+MM . 


The paper concludes with full details of the experiments. 


GF. A. 
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Relations between Affinity and Dissected (Structural) Formule. 
By C. R. AtpER Wriaut (Phil. Mag. [4], xlviii, 401—430). 


Arrinity is defined as being measured by the number of absolute units 
of work gained during the coalescence of weights w), we, ws ‘ 
of various forms of matters so as to give a weight w, + w2 + ie. re 
= = (w) of a single homogeneous body, termed a compound of 
the other forms of matter which are said to be constituents. ‘The unit 
of affinity would therefore be when one absolute unit of work (meter- 
gram-second system) is gained during the formation of a gram of 
product; for convenience, however, affinity may be expressed in heat- 
units, one absolute work unit being equal to 0°00024054 gram-heat-unit. 
Knowing the affinity F between any given constituents under given 
conditions of pressure, temperature, &c., obtaining during coalescence, 
then, F’ under any other conditions can be calculated by the formula— 


F=F+h+h+hy...... —h,, 


where h, hz h3....h, are the amounts of heat requisite to alter the 
temperatures of the various constituents and the compound respectively 
from the old to the new conditions. The author institutes compari- 
sons between the affinity-values obtained for various organic bodies 
indicated by the general formula C,,H,O,, by the aid of the equation 


QEF yoo = 12m(hy + hs) + n(he + hy) + 16phs — 28H, + Hy) — he. 


where 26F' is the affinity per meter gram of the compound* examined, 
6 being the vapour-density, and Fy the affinity per gram. 

hy, he, and H, are the “heats of combustion ”’ (at 15°) of carbon, 
hydrogen, and the compound respectively. 

hz, hs, hs, and H, are the amounts of heat required to raise one gram 
of carbon, hydrogen, oxygen, and compound respectively from 15° to 
100° under constant pressure, and 

he is the heat equivalent to the work done in compressing the con- 
stituent hydrogen and oxygen (the volume occupied by the solid carbon 
being neglected) from the bulk actually occupied by them jointly at 
760 mm. and 100° to the bulk occupied by the vapour of the compound 
under these conditions. 

Substituting the proper numerical values, this equation becomes 


Q8F yo = m * 95°8138 + n x 84°564 4+ p x 0296 — 26(H, + H.) — 
(n + p — 2) X 0372. 


where n + p — 2 is the number of metropneums* of contractions that 
* The term one metropneum is used instead of the indefinite phrase “ one 


volume,” to indicate the bulk occupied by 1 gram of hydrogen under any given 
273 xt 


circumstances of pressure and temperature, i.e., 1 metropneum = 11160 x 


> 260 ——— cubic centimeters at temperature ¢ and pressure p. The term one metrogram 


is used to indicate a quantity representing the weight in grams of two metro- 
pneums of vapour (i.e., is used instead of the term “ one molecule” in cases where no 
question arises as to theoretical views concerning the constitution of matter). Vide 
Chem. News, July 18th, 1873, p. 25. 
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take place during the coalescence of the constituents ; the unit of heat 
employed is 1000 gram heat-units, or 1 kilogram heat-unit. 

The affinity-values thus obtained are therefore reduced to the follow- 
ing uniform standard. Solid carbon and gaseous oxygen and hydro- 
gen are supposed to coalesce forming a given compound in the gaseous 
state, the materials and products being all viewed as being examined 
at the uniform temperature 100°, the compound being under a pressure 
of 760 mm., and the materials under such a pressure as to render the 
bulk of the gaseous oxygen and hydrogen (neglecting the space occu- 
pied by the solid carbon) equal to that of the compound. This 
standard is only suggested as a provisional one, a somewhat different 
one being possibly more convenient for other analogous thermo- 
chemical calculations. 

By the aid of the above formula the following values are calcu- 
lated :— 


Substance. F 2dF oo. | Substance.  2dF jg. Substance. 25F jog- 
Oxygen............ 0 | Kthylic alcohol 63°7 111571 
Eiydrogen:.... 4... 0 Amylic ,, 86°2 Methyl buty aa | 105°0 cor. 
Marsh-gas.......... +21°7|Cetylic ,, 1067 sions 115°2 
— iv eseves —50°6 | Formic acid .. 97°2 » valerate 1 110°0 cor. 
arbon oxide........ +27°5| Acetic ,, .. 110°0 92°0 
Carbon dioxide...... +95°6| Butyric ,, .. 1463 Ethyl formate.- 1 96.0 cor. 
Ethylene .......... — 5°5|Valeric ,, .. 1495] ,, acetate... 915 
Amylene........... +103 | Palmitic..... 2043 a 147°7 
Diamylene.......... 46°3 | Stearic....... 1540] 7% M+ 4 110-0 cor. 
a. fg 6004 cee 129'1 | Ethylic ether. 33:0] ,, valerate... 1144 
etramylene........ 1969 | Amylic ,, . 83°5 96°7 
WO cccescesccss =D Methyl formate 68-0 Amyl acetate .. 4 1144 cor. 
Methylic alcohol .... 53°4 » acetate 87:0 » vValerate.. 151°3 
Cetyl palmitate. 242°7 
Acetone....... 599 
i ee 


The numerical data required for the calculations are taken from the 
results of Regnault, Kopp, Favre and Silbermann, Julius Thomsen, 
Dulong, Andrews, &c.; the values of 2éF\ marked “cor.” are those 
regarded as near the truth in certain cases, in which, for reasons 
assigned in the paper, there is reason for suspecting the accuracy of 
the calculated value; from the nature of the above formule, a very 
small error in the determination of the value of H, makes a large error 
in the value of 26F 9. 

_ From these “ reduced affinity-values”’ the author deduces the follow- 
ing general rules, each of which is fully discussed and copiously 
illustrated by examples. 

(1.) The formation of an olefine and water from an alcohol is accom- 
panied by heat-absorption in the case of lower members of the series, 
and by heat-evolution in the case of cetylic alcohol. Similarly the 
formation of formic acid from carbon oxide and water is accompanied 
by heat-absorption. 
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(2.) The production of ethers and steam from alcohols is accompanied 
by heat-absorption. 

(3.) The reaction of alcohols and acids together forming compound 
ethers and steam is accompanied by heat-absorption. 

(4.) The oxidation of alcohols to acids and steam is accompanied by 
heat-evolution. 

Some of these results are opposed to those calculated by Thomsen 
(Deut. Chem. Ges. Ber., ii, 482) from Hermann’s values for the heats 
of combustion reduced to a uniform standard, something like that 
adopted for affinity-values in this paper (¢bid., i, 18). 

(5.) The differences between the affinity-value of any two substances 
represent the heat-disturbances that would ensue could an “ operation ” 
(Brodie, Phil. Trans., 1866) be performed in the space filled by the 
vapour of the first body, such as to cause the space to be filled instead 
with the vapour of the second ; and such “operations” are, to some 
extent, symbolised by the ordinary formule in use, e.g., the symbols 
CH, and CH;.CO.H represent the operation of conversion of two me- 
tropneums of marsh-gas into two of acetic acid: C,H;.OH and 
C,H;.0.C,H; represent the operation of conversion of ethylic alcohol 
into ethylic ether, &c. When an operation is performed such as to be 
symbolised by the substitution of the radical or group of symbols CH; 
for an H symbol in the formula of a substance, this operation may be 
termed “ methylative,” the methylation being hydrocarbonous if the 
H symbol belongs to a constituent hydrocarbonous radical (CH;, CH, 
or CH) in the formula, and hydrowilic if the H symbol belongs to an 
OH group. Then this rule holds. In hydrocarbonous methylation 
heat ts invariably evolved, and in hydroaylic methylation it is invariably 
absorbed. 

(6.) The operation indicated by the replacement of the symbol H, by: 
an O symbol is always accompanied by heat evolution. 

(7.) In all of these cases the following connection holds between 
boiling point and heat-disturbance. If an operation be performed such 
that heat is evolved during its performance, the resulting product boils at a 
higher temperature than the original substance, and vice versd. This rule 
does not hold in some few cases, where a series of operations is per- 
formed, such that some of the operations would cause heat-evolution 
and scme heat-absorption, the algebraic sum of the heat-disturbances 
during the several operations being occasionally of one sign, whilst 
that of the boiling-point alterations is of the other sign; usually, how- 
ever, the rule holds even when a series of operations are successively 
performed. 

(8.) Isomerides and polymerides are so related, that if a body be 
convertible into another of the same percentage composition by a 
process evolving heat, the boiling point is raised by the change ; and 
vice versd. 

(9.) In most cases the addition of a C symbol to a formula causes 
heat-absorption; that of an O symbol, heat-evolution; and that of an 
H symbol also heat-evolution. 

Finally the conclusion is drawn that the different positions with 
respect to one another of the constituent radicals in a dissected formula 
indicate not only differences in chemical reactions and physical pro- 
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perties, but also correlative differences in the amounts of work per- 
formed or gained in the formation under constant conditions of the 
substances thereby indicated from the forms of matter conventionally 
termed their constituent elements. 

Admitting the atomic and molecular constitution of matter, the 
motions of the ultimate atoms, and the molecules made up of them, must 
be under the influence of definite laws of force; and the study of the 
energy-differences involved in chemical reactions affords a probable 
means of arriving at these laws. Should it be found possible to deduce 
from such experiments definite laws of force in harmony with all 
physical, chemical, and astronomical data, a great weight will be given 
to the fundamental hypothesis. But should it be found that the law 
of force between two given atoms, &c., calculated from one set of data 
is incompatible with that deduced from another set, or that the inter- 
atomic forces thus arrived at are irreconcileable with the physical 
intermolecular resultant forces, or that any other incompatibilities 
arise, it must follow that the primary hypothesis as to the atomic con- 
stitution of matter is untenable. 


C. R. A. W. 


On Siljestrom’s Experiments on the Changes of Elasticity in 
Rarefied Gases. By D. MenpeLeJerr (Deut. Chem. Ges. Ber., 
vii, 1839—1344). 


Tue relation, PV = 1 — aP, inferred by Siljestrém from his experi- 
ments on air at pressures between 7 and 770 mm. is considered to be 
erroneous by the author, who points out many sources of error in the 
experiments, and, moreover, shows that the very results which are the 
most trustworthy lead, if rightly interpreted, to the equation PV = 
1 + a P, which the author, in conjunction with Kirpitscheff, in a series 
of most carefully made experiments, had found to hold good for rarefied 


gases. 
R. S. 


On the Diffusion of Gases through the Walls of Soap-bubbles, 
(Preliminary Notice.) By F. C. G. Mur Lier (Deut. Chem. Ges. 
Ber., vii, 1401). 


WuEN a soap-bubble containing air is introduced into a bell-jar filled 
with hydrogen and left there for about 30 seconds, it will acquire the 
property of rising in the air and of exploding with a yellow flame on 
its approach to the flame of a Bunsen’s burner. To ensure success the 
bubble must have a diameter of about 3 centimeters, and show bright 
colours. The experiment was devised to show the possibility of the 
diffusion of gases through liquid diaphragms. 


R. 8. 
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Relation between the Atomic Weight, Specific Gravity, and 
Hardness of the Metallic Elements. By S. Borrons (Pogg. 
Ann., cl, 644). 


THE scale of hardness in the last column was obtained by observing 
the time required for a steel drill to penetrate to a determined depth. 


| Atomic Sp. gr. 

| eo. weight. Pm gal Hardness. 

| 
Manganese ............+++.| 8°01 55 ‘0 0°1457 0°1456 
Cobalt i 8°5 588 0°1446 0 °1450 
I 5 ins shye-06: 0:00-0:00. 00 40°60 8°28 58 °8 0 °1408 0°1410 
Tron . Segue Werews~ 7°7 56 °0 0°1375 0°1375 
RS RORRRRAANEN 8°66 63°4 0°1364 0 °1360 
ia scensatsesenss| See 106 °6 01107 0 -1200 
ER oc cc cveesesdoresee| MEO 197 *4 0°1090 0°1107 
ida si So wsiowies oe aoe 7°0 65 *2 0°1077 0°1077 
Indium 7 +28 74°0 0 °0983 0 -0984 
ME 2 oreo 4) esicleieb sciou'vees 19 °3 1970 0°0980 0:0979 
PS iiccie <p os aivwwisisin' owes 10 *4 108 °0 0 -0963 0 -0990 
MIMI oon cccccc sesecs 2°25 27 °4 0 -0821 0:0821 
eae 8°6 112 °0 00768 0 :0760 
EY 6 500p4de0dce seve | 1°74 24 0 0 0726 0 -0726 
he casi atn. aw awsiseiaso aren 00.6% 7°2 118 °0 0 -0619 0 :0651 
EE ee 11°86 204 *2 0 °0574 0 °0565 
NER ices: 8dgigso seis whet 11°38 207 -0 0 -0550 0 ‘0570 
NN ia sik 5054104 0a aeeoes 0°93 23 °3 0 °0401 00400 
IN Seine oice oieiwenisieecisios 1°58 40°0 0°0394 0 0405 
I so) 9:0 0.0 00-00 000008e~ 0°86 39°1 0 °0221 0 0230 
I G5. wp no acne pen 3°5 12°0 0 °2917 0°3010 

M. J. S 


Decomposition of Certain Salts by Water. 
By A. Dirre (Compt. rend., exxix, 915—918). 


Tue action of water upon mercuric sulphate, whereby turpeth mineral 
is produced, ceases when the sulphuric acid set at liberty attains a 
certain limited value. In proof of this the author has succeeded in 
preparing a solution of sulphuric acid of such strength that, according 
as the proportion of acid is increased or diminished, it either dissolves 
or decomposes the neutral sulphate. Such solution at 12° contains 67 
grams of sulphuric anhydride per litre. 

It was reasonable to suppose that the basic sulphate, though insoluble 
in water, might be soluble in solutions containing free sulphuric acid. 
If, then, some of the salt were mixed with a sulphuric solution of 
known strength, but containing less than 67 grams of anhydride per 
litre, the weight of mercuric oxide and excess of acid which passes 
into solution should satisfy the formula HgSO,.2Hg0O. 

This was found to be the case: the solubility of the basic salt was also 
perfectly uniform. When, however, the proportion of sulphuric acid 
exceeded 67 grams per litre, the weight of mercury oxide which dis- 
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solved greatly exceeded the value represented by the ordinate corre- 
sponding with abscisse of initial acid; in all probability therefore the 
excess of acid had reproduced and now held in solution neutral salt. For 
if the weight of mercuric oxide found be divided into two parts, one 
being fixed at 33:2 grams and the other variable, and if from the total 
sulphuric anhydride there be deducted, first 4°2 grams (which with 
32°2 grams of oxide forms the basic sulphate and represents the solu- 
bility of this salt at 12°), and then a quantity such as, if combined 
with the remaining oxide, would form the neutral salt, in such case the 
excess acid remaining uncombined will be found to furnish invariably 
the number 67. In whatever manner the experiments were varied, 
uniform results were always obtained. The presence of foreign acids 
in no way modified the reaction, neither did the latter appear to 
depend in any way upon the proportions of neutral or basic salt con- 
tained in the solution. If the temperature were allowed to rise, further 
decomposition of neutral salt took place, showing that the minimum 
quantity of acid which a solution must contain in order to avoid 
decomposition increases with the temperature. 

It would appear therefore that the quantity of sulphuric acid alone 
regulates the decomposition. If at 12° the solution contains less than 
67 grams of acid per litre, whether another acid be present or not, the 
neutral sulphate is decomposed and sulphuric acid liberated, until the 
latter attains the above-mentioned limiting value. On the other hand, 
if the solution contains an excess of acid, some basic sulphate passes 
into solution as neutral salt, and the percentage immediately becomes 
reduced to the same figure as in the previous instance. 

Bismuth nitrate and antimony terchloride were also examined (¢bid., 
exxix, 956—960), and similar results were obtained. 

A solution of nitric acid containing at 12° not less than 83 grams of 
anhydride per litre has no chemical action upon neutral bismuth 
nitrate, but dissolves both the latter and the oxynitrate up to its point 
of saturation, at the same time converting the basic into the neutral 
salt. But if an acid liquid containing less than 83 grams per litre be 
poured upon the oxynitrate, the latter dissolves as such, and it is not 
until the limiting quantity of free acid has been otherwise introduced 
into the solution, that the sense of the reaction is changed, or that the 
solution becomes capable of dissolving the neutral salt without decom- 
posing: it. 

The quantity of free acid required increases with the temperature, so 
that when a solution of the neutral salt is heated a precipitate of sub- 
nitrate is produced. 

The crystalline basic nitrate, BiO(NO ;), is in its turn capable of 
being decomposed by a large quantity of water, and a still more basic 
salt produced, which is amorphous and opaque. This secondary action 
ls exceedingly slight at ordinary temperatures, and does not in any 
way affect the preceding observations, but at 100° the limiting quantity 
of acid which was required to prevent decomposition appeared to be 
about 4°5 grams per litre. Protracted washing of the oxynitrate finally 
leaves a salt of fixed composition, 2[/BiO(NOs) ].Bi.Os. 

The quantity of free hydrochloric acid which regulates the decom- 
Position of antimony chloride is 159 grams per litre, the reactions 
YOU. XXVIII. R 
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being strictly parallel with those of bismuth nitrate. The crystallino 
oxychloride is in like manner further decomposed by hot water and its 
octohedra converted into prisms of antimonious acid. 

J. W. 


Inorganic Chemistry. 


Salts, &c., of Thorium. By P. F. Curve 
(Bull. Soc. Chim. [2], xxi, 115—1238). 


Tue absence of very characteristic reactions renders the general detec- 
tion of thorium very difficult; the author has, however, found it in 
quantities averaging 1 per cent. in several varieties of orthite. 

Atomic Weight of Thorium.—The average of ten determinations of 
the carbon and thoria in thorium oxalate, gave the number 234 as the 
atomic weight of thorium. 

Thorium Oxide, obtained by calcination of the hydrate, is insoluble 
in dilute acids, but dissolves in hot concentrated sulphuric acid. 

The oxide obtained by the calcination of the oxalate exhibits a 
singular reaction when treated with nitric or hydrochloric acids. At 
first there appears to be no action, but on evaporating the excess of 
acid on the water-bath, a brownish semi-transparent residue is ob- 
tained entirely soluble in pure water, and forming a translucent liquid 
which appears like thin milk-and-water by reflected light. The addi- 
tion of either nitric or hydrochioric acid causes a precipitate which is 
soluble in water. With ammonia the solution gives a precipitate 
resembling thorium hydrate, insoluble even in boiling acids. By 
evaporating hydrochloric acid on thoria a little normal chloride is 
obtained and easily separated. After several times precipitating by 
acid, re-dissolving in water, and drying the purified precipitate over 
sulphuric acid, it was obtained in fragments having the appearance of 
opal. On analysis it gave 88°3 to 88°45 of thorium, and 0°61 to 0°88 
of chlorine, which quantity of chlorine is too small to lead to any pro- 
bable formula. Ammonia gives in its solution a precipitate insoluble 
in water or weak acids, which when dried at 100° has the composition 
Th,O,.2H,0. 

Normal Thorium Hydrate, ThH,Q,. 

Thorium Chloride.—Obtained in an agglomerated, very deliquescent 
mass of needles by evaporating the solution left after precipitating 
thorium sulphate with barium chloride. Dried over sulphuric acid it 
gave ThCl,.8H,O. Prolonged exposure over sulphuric acid causes it 
to lose 3 or 4 atoms of water. 

Potassio-thorium Chloride, 2ThCl,.KC1.18 ag.—Small colourless crys- 
tals rather soluble in water. 

Platino-thorium Chloride, ThCl,.PtCl.12 aq.—Tabular crystals, well 
formed, and very deliquescent. 

Thorium Fluosilicate—Thorium hydrate treated with fluo-silicic 
acid yields a crystalline semi-transparent mass insoluble in excess. 
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Exposed over sulphuric acid it loses hydrofluoric acid and fluoride of 
silicon. 

Thorium Platino-cyanide, ThPt,Cy,.16 aq.— Crystallises in flattened 
right rhombic prisms of a yellowish-green colour, the faces being 
striated in the direction of the principal axis. Very soluble in hot, 
but only slightly so in cold water. Sp. gr. 2°46. The crystals lose 
14.aq. at 100°, or over sulphuric acid. 

Thorium Ferrocyanide, Th¥ e.Cy, .4aq.—A white powder obtained by 
adding an excess of potassium ferrocyanide to thorium chloride in 
solution. ; 

Thorium Sulphocyanate.—The solution of thoria in sulphocyanic 
acid leaves, on evaporation, a viscous mass. This treated with mer- 
curic cyanide, gives an amorphous precipitate of the formula 


Th{ OS *HgCy. + H,O; and the liquid, after filtration and cooling, 


yields pearly scales containing Th Soy 3HBCys + 12H,0. 

Thorium Nitrate, Th(NO ),. 12 aq., crystallises by slow evaporation in 
large transparent very hygroscopic tables, which readily lose 8 aq., 
over sulphuric acid. 

Thorium Chlorate and Perchlorate are soapy, hygroscopic bodies. 

Thorium Bromate-——The solution decomposes by evaporation in a 
vacuum. 

Thorium Iodate, Th(10;),, is an amorphous white substance, which 
on ignition leaves pure thoria. Periodic acid yields in the solution of 
a thorium salt a bulky amorphous precipitate, of variable composition. 

Sodio-thorium Carbonate, Th(CO ;)2.3Na,CO; . 12 aq.—Obtained by 
allowing a solution of a thorium salt to fall drop by drop into a boiling 
concentrated solution of sodium carbonate. A flocculent precipitate 
occurs, which readily re-dissolves. The addition of alcohol to this 
liquid after filtration, causes the precipitation of the double salt as a 
white crystalline powder, which is decomposed by water. At 100° it 
loses 10 aq. ; but over sulphuric acid it loses only 8 aq. 

Thorium Sulphate (a) Th(SQ,). . 9 aq.—The same formula as deter- 
mined by Chydenius and Delafontaine. Its crystals belong to the 
clinorhombic system. Density, 2°767. Insoluble in alcohol, but solu- 
ble in 88 parts of water at 0°. It loses 7 ag. over sulphuric acid. 

(b) Th(SO,)2.8 aq. is obtained in mammellated masses, by crystallis- 
ing a neutral solution at 20°—-25°. 

The sulphate deposited in needles by boiling the solution, contains, 
after drying over sulphuric acid, 3 molecules of water; it requires 
30 parts of boiling water for solution. The anhydrous sulphate 
requires 20 parts of water at 0° for solution. 

Sodio-thorium Sulphate, Th(SO,)2.Na,SO, . 6 aq.—Crystallises in 
fine needles. 100 parts of saturated solution of sodium sulphate dis- 
solve about 4 parts of the double salt. 

a Sulphate does not form a double salt with thorium sul- 
phate. 

_ Ammonio-thorium Sulphate, Th(SO,)2.(NH,)2SO,.— Dense prisms, 
joined into compact crusts, somewhat soluble in water, and in solution 
of ammonium sulphate. 


R 2 
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Thorium Sulphite, Th(SO,)2.H,0, is obtained by dissolving thorium 
hydrate in aqueous sulphurous acid. On the application of heat, it is 
deposited as an amorphous powder. 

Thorium Hyposulphate.—Its solution is decomposed by evaporation, 
either by heat or in a vacuum. 

Thorium Selenate, Vh(SeO,)2 . 9 aq.—Bulky erystals, isomorphous 
with the sulphate. Unaltered in the air, but loses 8 aq. at 120°. 
100 parts of water dissolve 0°4977 of the salt. Sp. gr. 3:026. 

Thorium selenite, Th(SeO,)2.H,O, a white amorphous precipitate, in- 
soluble in water. 

Thorium Orthophosphates (a) Di-hydrogen-thorium Phosphate, 
H,Th(PO,)2.H,0.—Obtained as a bulky precipitate by the addition of 
orthophosphoric acid to a solation of thorium chloride. 

(b) Tri-thorium Phosphate, Ths(PO,)4. 4.aq.—Obtained by the addition 
of di-sodium hydrogen phosphate to a solution of thorium nitrate. 

Thorium Pyrophosphate, ThP,O,.2 aq.—A bulky precipitate, obtained 
by the admixture of pyrophosphoric acid and thorium chloride. 

Sodio-thorium Pyrophosphate, NayTh(P,O;.)2. 2 aq.—Obtained by dis- 
solving the preceding salt in a boiling solution of sodium pyrophos- 
phate, from which on cooling it falls as a white crystalline powder. 

Thorium Formate, Th(CHO,), . 3 aq.—Flat, well-developed prisms, 
which lose 2 aq. over sulphuric acid, and 3 aq. at 100°. 

Thorium Acetate, Th(C,H;0.),—Microscopic needles, soluble in 
25 parts of cold water. 

Thorium Oxalate, Th(C,0;)2 . 2 aq.—Insoiuble in pure water, but 
soluble in 13,554 parts water, containing 3°2 per cent. of HCl. 

Potassio-thorium Oxalate, Th(C,04)2.2K.C:0, . 4 aq.—Obtained by 
dissolving thorium oxalate in a boiling solution of potassium oxalate, 
from which the double salt is deposited in hard white crusts. It is 
decomposed by pure or acidulated water, the whole of the thorium 
oxalate being precipitated. 


Thorium Tartrate, 4C,H,0..Th; { S H)s, 5 aq.—When a solution of 
8 


thorium chloride is evaporated with tartaric acid, thorium tartrate is 
deposited as a white powder, which loses 5 aq. at 100°. 

Potassio-thorium Tartrate, ThK,.3C,H,O,.— Obtained by heating 
thorium hydrate with a solution of potassium hydrogen tartrate. On 
cooling it is deposited as a crystalline powder. 

The composition of these salts of thorium tends to prove it to be a 
tetratomic element ; the single exception of the tartrate is not of suffi- 
cient importance to weaken the conclusions drawn from the others. 

Thorium is not isomorphous with any other element. 

C. H. P. 


Chemical Constitution of Bleaching Powder. By W. Wo.TERS 
(J. pr. Chem. [2], x, 128—148). 


Tue author discovered a method of detecting hypochlorous acid in 
presence of chlorine, which Gdépner used for the investigation of the 
constitution of bleaching powder. The method is based on the fact 
that metallic mercury gives with the former an oxychloride, with the 
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latter mercurous chloride. The attacks which were made on Gépner’s 
results induced the author to make further experiments on the pro- 
ducts of decomposition of bleaching powder, with the following 
results. The constant occurrence of chlorine and hypochlorous acid 
in the products obtained by the action of acids on bleaching powder is 
due to the rapid decomposition of the products first obtained. Experi- 
ments on the influence of chlorine on calcium sulphate, carbonate, &c., 
lead to the conclusion that the reaction is sufficiently active to explain 
the occurrence of the considerable quantities of hypochlorous acid 
obtained in the decomposition of bleaching powder. Owing to this 
reaction of chlorine on the salts of the alkalis and alkaline earths, 
together with that of hypochlorous acid upon the hypochlorites, the 
chemical constitution of bleaching powder cannot be discovered from 
its decomposition by acids. Further experiments showed a difference 
in the behaviour of the bleaching compound of lime, and those of the 
alkalis. Alkaline solutions of the former give off chlorine when heated, 
while those of the latter do not. The former is also more strongly 
acted upon by carbonic acid than the latter. If the alkali bleaching 
compound is KOCI, and the lime compound, CaOCh,, it is probable that 
the hypochlorous acid (which can expel carbonic acid from its com- 
pounds) produces chlorine from bleaching powder, according to the 
equation— 


CaCl, + Cl,0 = Ca(OCl), + Ch. 


If bleaching powder consisted only of calcium hypochlorite, chlorine 
could be evolved by the action of hypochlorous acid only, if the oxygen 
went to the formation of chlorous acid or chloric acid. When hypo- 
chlorous acid and chloride of lime were brought together in dilute 
solution, rise of temperature being guarded against, calcium chlorite 
and chlorate were slowly produced, and the existence of the compound, 
CaOCl,, in the solution of chloride of lime, was shown in the course of 
the experiment. 

By experiments on the changes which a solution of bleaching powder 
undergoes in presence of free chlorine and carbonate, phosphate, &c., 
of calcium, it was proved that a compound which was attacked by 
carbonic acid with difficulty, was gradually formed in the solution 
from one which carbonic acid easily acts upon. The rationale of the 
change is as follows:—Chlorine is set free from CaQOCl, by the car- 
bonic acid of the air, and then reacts upon the calcium carbonate, with 
formation of calcium chloride, hypochlorous acid, and carbonic acid, 
and these last two again react upon CaOCl,, thus :— 


CO, + CaOCl, = CO,Ca + Cl, 
Ch, + CO,Ca = Cl,Ca + CO, + Cl,0 
Cl,O + CaOCl, = Ca(OCl), + Cle. 


If free chlorine and sulphate, phosphate, &c., of calcium is present, 
orif the chlorine is set free by sulphuric acid, phosphoric acid, &c., 
the following reaction takes place :— 


Cl + S0,Ca + OH, = SO,H, + CaCl, + Cl,0, 
and then again the hypochlorous acid reacts upon the CaOCl. The 
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final result of all these reactions is that Ca(OCl,), is produced from 
CaOCl,. The chloride of calcium so constantly present in specimens 
of bleaching powder arises especially from the hydrochloric acid mixed 
with the chlorine. The caustic lime is due to the envelope of calcium 
chloride, as suggested by Bolley, and also of the compound, CaOCh, 
both of which protect particles of lime from the action of the . 
G. T. A. 


On a Molecular Combination of Nitrogen Tetroxide with 
Magnesium Phosphate. By E. Luck (Zeitsch. f. Anal. Chem., 
1874, 255—257). 


On heating magnesium pyrophosphate for some time with nitric acid 
of specific gravity 1:25, to convert it into orthophosphate, evaporating 
to dryness, powdering the white gummy mass, which is left behind, 
and heating it again for some time in a paraffin bath, until the sub- 
stance assumes a reddish-brown colour, a product is obtained, which 
on cooling turns yellowish white, and has a constant composition, cor- 
responding with the formula, 2(/MgHPO,).NO,. 
’ he view that it is a molecular combination seems to be in agreement 
with the fact that on the application of heat its colour becomes more 
intense, as is also the case with free nitrogen tetroxide. 


R. S. 


Solutions of Chrome Alum. By D. Gernez 
(Compt. rend., Ixxix, 1332—1335). 


Tue author finds that even the most concentrated solutions of this 
substance sealed up in tubes while boiling, preserve their green colour, 
and deposit no crystals, although thus preserved for months. When 
such solutions are evaporated without contact of any alum crystal, 
they leave a residue of green, transparent, solid matter, which may be 
kept indefinitely without change. If, however, a green saturated solu- 
tion, whether recently prepared, or long preserved in the sealed tubes, 
be touched with a crystal of any alum whatever, an immediate deposit 
of violet octohedral crystals takes place, and the crystallisation slowly 
proceeds, until the whole of the liquid has been transformed into the 
violet modification. Contact of crystals of salts other than alums, 
such as potassium sulphate, &c., is incompetent to induce crystallisa- 
tion in the green solutions. 
R. R. 


On Sesquisulphide of Iron, or Ferric Sulphide. 
By T. L. Puipson (Chemical News, xxx, 139). 


THis substance is produced when ferric chloride is added to solution 
of ammonium sulphide containing sodium hypochlorite, or when 4 
ferric salt containing free chlorine is precipitated by ammonium sul- 
phide. It forms a dark green flocculent precipitate, appearing black 
in bulk, but exhibiting its dark green colour, when, after drying, it is 
ground up with a white substance like chalk. It is somewhat soluble 
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in ammonia-water, more so if the liquid be hot (from which it sepa- 
rates as the ammonia evaporates), and also in alcoholic ammonia; in 
both cases giving a clear bright green solution. Hydrochloric acid 
dissolves it immediately, producing ferric chloride, in spite of the 
abundance of sulphuretted hydrogen present. Its formula was found 
to be 2Fe,8;.3H,0. 

C. H. P. 


On Arsenious Fluoride. By R. W. Emerson Mactvor 
(Chemical News, xxx, 169). 


Tis body, As’’F;, is obtained by the action of sulphuric acid on a dry 
mixture of calcium fluoride and arsenic tri-oxide, in a leaden retort. 
It distils at a low temperature, and may be collected in a dry glass 
receiver. It is a colourless, very volatile liquid, emitting dense vapours 
on exposure to the air, and boiling at 64°—66°; miscible with alcohol 
and ether, but immediately decomposed by water, producing hydro- 
fluoric acid and arsenic tri-oxide. When it is acted upon by a stream 
of dry ammonia a large quantity of the gas is absorbed, producing a 
white non-crystalline mass, soluble in alcohol and ether, but decom- . 
posed by water, yielding ammonium fluoride and arsenite. P 

. &.. B. 


Mineralogical Chemistry. 


A Peculiar Occurrence of Crystalline Silica. By T. Hisense 
(Pogg. Ann., cl, 643). 


Tue lignite of Gélitz, when treated with a mixture of hydrochloric 
acid and potassium chlorate, and then with ammonia and alcohol, 
leaves a residue containing silica in small six-sided prisms with both 
the terminal pyramids. By repeated ignition and treatment with 
hydrochloric acid they can be obtained free from other matter. One 
kilogram of coal yields about 3 grams. The author believes them to 
have been separated from the soluble silicates by the action of the 
organic acids, but he has not yet obtained them from other coals, or 
been able to prepare them from silicate solutions. 
M. J. S. 


Rauite. By 8S. R. PayKevut (Deut. Chem. Ges. Ber., vii, 1334). 


TuIs non-crystalline mineral comes from the island Lamé near Brewig, 
Norway, and is named after the Scandinavian sea goddess, Rau ; it 
is a greyish-black zeolite, apparently produced by a metamorphosis 
of elwolite ; its composition is— 


SiO . Al,O3. Fe,03. CaO. Na,O. H,0. 
39°21 31:79 0°57 5°07 11°55 11°71 = 99°90 
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agrecing with the formula Al,0;.Si0, + 2Na,0SiO. + 2H,0 + 4Ca0; 
it therefore is allied to Thomsonite 2(Al,0; + $20 sio.) + 5H,0. 
aNae 


It is destitute of lustre; melts with great difficulty before the blowpipe 
when in thin chips. Sp. gr. = 2°48 at 13°. H = 5. 
C. R. A. W. 


Rhagite and Roselite. By Cuemens WINKLER (J. pr. Chem. [2], 
x, 190—192). 


Ruacite.—A mineral found at Schneeberg, associated with Walpurgine 
in bright green botryoidal masses. It contains— 


Fe,0; Mineral 
Bi,03. As,05. Al,0O3. €00. CaO. H,0. matter. 
72°76 14°20 1°62 1:47 0°50 4°62 3°26 


and is therefore a hydrated basic arsenate of bismuth, of which the 
empirical formula is BijpAsyO.; + 8H,O, or expressed in dualistic form 
5Bi,0;.2As20; + 8H,0. 

Roselite.—Found in coasiderable quantity at Schneeberg. It has the 
colour of cobalt-bloom, but differs from this mineral in that when 
heated it becomes of a beautiful azare-blue, and after cooling appears 
of a lavender-blue, while cobalt-bloom assumes a bluish-black ap- 
pearance. 

In chemical composition it answers to the formula 3RO.As,0; + 
H,0, or typically— 


R " 
(AsO),.” } Os + H,0, 


or according to Kolbe’s notation— 
( AsO)’ O; R” 
R” 
( AsO)" O; R"” 
The metals included under R are calcium, magnesium, and cobalt. 
The following is the result of the analysis :— 


18CaO = 5040 22°95 23°72 

30RO = < 5MgO= 100°0 4°55 4°67 
7CoO = 262°5 11°96 12°45 

10As,0, = 1150°0 52°35 49°96 
20H,0 = 180°0 8:19 9°69 


tod 


2196°5 100°00 100°49 


On the crystalline form of roselite, see last volume, p. 553. * 
G. T. A. 
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Production of Auriferous Alloys by Wet Processes. By 
W. Sxey (Chemical News, xxx, 151). 


Tue author supposes that the gold deposits of New Zealand were pro- 
duced by the action of metallic sulphides, the chief being FeS., upon 
auriferous and argentiferous solutions in an alkaline state. This sup- 
position is based upon experiments of which the following were the 
results :— . 

1. Solutions of silver chloride in alkaline chlorides, rendered alkaline 
by potash, soda or lime, are readily decomposed by iron sulphide. 

2. This effect is not produced if the solutions are either acid or 
neutral. 

3. When to such an alkaline argentiferous solution auric chloride 
is added, the mixed solution can deposit the metals it contains upon 
netallic sulphides generally, in the form of a coherent alloy. 

4. These alloys can also be formed by voltaic action. 

The observation that the surface-waters of New Zealand are gene- 
rally alkaline from the condition of the rocks which they permeate, 
lends force to the svpposition that the alloys of gold and silver have 
been produced as suggested. Moreover, organic matter, ferrous sul- 
phate, and metaliic sulphides appear to be the only substances 
occurring in the interior parts of the rocks likely to reduce the gold 
and silver from solution; the former has a tendency to scatter the 
gold it reduces, while ferrous sulphate is thrown out, in consequence 
of its insolubility in the menstruum. It is therefore held that to the 
metallic sulphides is due the deposition of at least that portion of the 
gold which occurs in the reefs or fissures of the New Zealand rocks. 

C. H. P. 


Formation of Gold Nuggets in Drift. By W. Sxrr 
(Chemical News, xxx, 172). 


A LoNG paper, generally affirmative of Mr. A. C. Selwyn’s hypothesis 
that “nuggets may be formed, and that particles of gold may be 
increased in size, through the deposition of gold from the meteoric 
waters percolating the drift, &c., which waters must have been of a 
thermal and probably highly saline character, favourable to their carry- 
ing gold in solution,” the author avails himself of E. Sonstadt’s pub- 
lished papers proving the existence of gold in sea-water, and of his 
own experiments, showing the deposition of gold from alkaline solu- 
tion in coherent form by contact with metallic sulphides, and especially 
ferrous sulphide. 
OC. HP. 


Lava from Vesuvius. By F. Fouqué (Compt. rend., Ixxix, 
869—871). 


Tais pumice is white and apparently homogeneous, but when ex- 
amined through the microscope it is seen to contain numerous crystals 
of amphigene, hornblende, pyroxene, peridote, ferrous oxide, felspar, 
and mica. A considerable number of fragments of amphigene, which 
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occurs in larger quantity than the other minerals, were collected and 
analysed, with the following results :— 


SiO». Al,O; CaO. K,O. Na,0. 
56°14 24°83 2°91 8°73 6°43 
Oxygen corre- ; 4 ; 
sponding... } aah saad : . 


The relation of the oxygen of the silica, alumina, and lime, potash, 
and soda is as 76: 3: 1. 

Amphigene has the relation 8 : 3: 1. 

This specimen is much richer in soda and lime than the lava from 
Somma, thus rendering the view improbable that this tufa was thrown 
out by Somma during the eruption of 4.p. 79. By treatment with 
hydrofluoric acid the amphigene and the glassy matter cementing the 
crystals together were dissolved. The other crystals were separated 
from each other mechanically, and their amount approximately deter- 
mined ; 200 grams of the pumice-stone gave of— 


Gram 
PYTOROMC...csccccnccsccccsccess 1:100 
DED vttccdedeseeeuseas 0°340 
POET  ccccccscvece secveevees 0°120 
EE PO Te 0°070 
Magnesian mica.......... eocvee 0°012 
0 ‘ee 0°025 


W. R. 


Lignite from Louisiana, 
By S. Dana Hayes (Chemical News, xxx, 153). 


AN analysis of the brown coal which occurs in considerable deposits on 
the banks of the Mississippi, near Shreveport, in Louisiana. 


Bituminous 
Water. volatile matter. Coke. Sulphur. Ash. Total. 
15°26 41°30 37°55 trace 5°89 100 


Colour nearly black, ligneous structure not very distinct. Sp. gr. 
1143. Completely soluble in solution of caustic soda. 
©. . P. 


Composition of an Inflammable Gas issuing from the Silt- 
bed in Belfast. By T. AnpRews (Chemical News, xxx, 138). 


In sinking a well in Police Square, Belfast, after passing through a 
deposit of silt 33 feet thick, a layer of gravel 7 feet thick, containing 
a large quantity of organic débris, and lying on a bed of tenacious 
clay, was reached. A considerable flow of water then occurred, reach- 
ing to within 4 feet of the surface. On pumping this away and lower- 
ing a lamp, an inflammable gas was ignited, the flame playing over the 
surface. Some of the gas was collected by sinking an iron pipe, with 
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funnel-shaped mouth, till it reached the gas-stratum, the water being 
kept at such a level that it produced a slight pressure upon the gas 
below. On analysis the composition of the gas was found to be— 


Marsh-gas. Carbonic acid. Oxygen. Nitrogen. 


83°75 2°44 1:06 12°75 = 100 


Its density was 0°661 (air = 1). 
C. H. P. 


Analysis of the Deutsch Kiwutzer Sauerbrunnen (a Hunga- 
rian Mineral Water). By R. Fresenius (J. pr. Chem. [2], 
ix, 454—464). 


Tais spring flows at the rate of 5°54 litres a minute, but when the 
surface of the water is lowered by pumping, it is capable of yielding 
24 litres. 

On standing, carbonic acid escapes, and a slight odour of hydrogen 
sulphide is recognisabie. Its sp. gr. at 25° is 1:002459. Its composi- 
tion is the following, per thousand parts by weight :— 


Sodium bicarbonate ........ »- 0°872631 
Lithium -  ~€¢eudedeene 0°000110 
hewn cde ds 0°003451 
Potassium sulphate .......... 0°047061 
Sodium Whe bonens 0076982 
pj I iss vce vences 0°096746 
A ee vs ede cece 0°000229 

—— ss errrrrer rrr yr 0000011 

»  Pphosphate............ 0°000561 
Calcium bicarbonate .......... 0°963886 
Strontium  ,,Q  cccccccces 0:00145C 
Magnesium ,,  — cesceeeees 0°319398 
Tron - -  eeekeeebee 0:009539 
Manganese ,, = eeeesevees 0001041 
BEGG, oc cccccccccccs vece cess 0°061242 
2°454338 

Free carbonic acid in 1,000 c.c. ...... 887,19 c.c. 


The Deutsch Kreutzer water occupies a place between the Geilnauer 
and Teinacher springs. It has a pleasant, slightly acid taste, but does 
not effervesce. On standing, ferric hydrate is precipitated, owing to 
the oxidation of the ferrous carbonate. 

W. R. 


Analysis of Water taken from the “Old Crescent Well,” 
Harrogate, November 14th, 1873. By Tuomas Fairuzy 
(Chemical News, xxx, 151). 


TemperaTuRE of the water 47° F., of the air 44° F.; sp. gr. 10018. It 
contained in grains per gallon— 
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Precipitated on boiling. 
CaSO, CaCO; MgCO;. — SiO,, NaHS.  Na,CO;. NaCl. 
0°031 5°606 4095 1:128 0°568 13°774 88°167 


Na.SO,. KCl. CaCly. MgCl. NH;. Org. matter. Total. 
10°224 12°710 5°827 6°862 0°022 0°970 149-987 


The organic matter contained 0:0008 of nitrogen. 
The following gases were expelled from the water by ebullition in 


vacuo, cubic inches per gallon :— 
HS. CO;. N. Carburetted hydrogen. Total. 
traces 6°85 5°88 traces 12°73 


The water moreover contained traces of lithium, manganese, iron, 
barium, bromine, and iodine. 
C. H. P. 


The Waters of Prince Edward’s Island, Nova Scotia. 
By 8S. Dana Hayes (Chemical News, xxx, 154). 


TuIs paper contains partial analyses of waters supplied to Charlotte. 
town, which, although a town of 10,000 inhabitants, is dependent upon 
“a water-cart or two” and a spring outside the city limits for its 
supply of potable water. The waters of all the private and public 


wells within the city are totally unfit even for cooking purposes.. The 
results are recorded in grains per United States gallon of 231 cubic 
inches— 
Inorganic Organic Total weight of 
Source of Water. matter. matter. residue. 
City pump well 50°61 5°95 56°56 
Park spring 5°05 3°17 8:22 
Winter river (six miles , ’ 
from the City) \ #21 ined 667 


The well water contained sufficient nitrate of potash to admit of its 
separation by crystallisation. The constituents designated as “ organic 
matter” consist of the volatile matters after correction for carbonic 
acid, nitric acids, and water of composition belonging to the mineral 
constituents, as determined by complete analysis. 

C. H. P. 
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Organic Chemistry. 


Dibromonitroethane. 
By V. Meyer (Deut. Chem. Ges. Ber., 1313—1314). 


DIBROMONITROETHANE may be obtained quite pure by pouring a little 
water on the top of a mixture of 1 mol. nitroethane and 2 mol. bro- 
mine, and adding moderately strong potash in the cold until the liquid 
becomes colourless. After removing the dibromo-compound which has 
separated out, more bromine is added to the alkaline solution contain- 
ing nitroethane and monobromonitroethane, and thus a further yield 
isobtained, 10 grams of nitroethane yielding 25 grams of the dibromo- 


compound. 
C. S$. 


Action of Bromine on Alcohols. By E. Harpy 
(Compt. rend., Ixxix, 806 —808). 


Tue methods of Loewig (1832) and of Schaeffer for acting upon alcohol 
with bromine involve the production of a great number of secondary 
products. An easier method, and one which gives the minimum of 
secondary products, consists in allowing the bromine to drop into a 
long-necked flask containing the alcohol, a great elevation of tempera- 
ture being avoided. The neck is then sealed in the flame, and the heat 
of boiling water is applicd for several hours. When the reaction is 
complete, no gas is evolved on opening the flask. The liquid is colour- 
less, and consists of two layers, the upper being an aqueous solution of 
hydrobromic acid, and the lower a mixture of ethyl bromide, free 
broma!, and the bromine analogue of Personne’s chloral aleoholate— 


5C,.H,O + 16Br = 2C.H;Br + C.HBr,O + (C,HBr,0.C,H,O) + 
8HBr + 2H,0 


When propyl alcohol is substituted for ethyl alcohol in the above 
reaction, propylbromal propyl alcohvlate, C;H,0.C;H;Br,0, is formed. 
Itis a yellowish liquid. utylbromal butyl alcoholate is obtained in 
asimilar way. When amyl alcohol is employed, a liquid is obtained 
containing two amylbromal amylalcoholates, the one having one mole- 
cule and the other two molecules of the alcohol united to a molecule 
of the bromal. 

B. J. G. 


Oxidation of Isobutyl Alcohol. By E. Scumipr 
(Deut. Chem. Ges. Ber., vii, 1861—1364). 


KrarMER has already shown that the products obtained by oxidising 
isobutyl alcohol consist of isobutyric acid, isobutyl aldehyde, isobutyl 
lsobutyrate, acetone, acetic acid, carbon dioxide and water; and he 
believes that the acetone is formed by direct oxidation of the alcohol. 
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But since Popoff has found that acetone is formed by oxidising iso- 
butyric acid under pressure, it appears more probable that in oxidising 
the alcohol isobutyric acid is always first produced, and then further 
oxidised to acetone. That this seems really the case the author proved 
by heating the acid with dilute sylphuric acid and potassium dichro- 
mate to 90°—100° in such a way that the volatile products distilled 
off, and thus obtained acetone in quantity. 
C. 8. 


Occurrence of Allyl Alcohol in the Products of the Distilla- 
tion of Wood. By A. AronHeIm (Deut. Chem. Ges. Ber., vii, 
1381—1382). 


Crude wood-spirit generally has a pungent smell, due to the presence 
of allyl alcohol. By fractional distillation and rectification over lime, 
&c., the hydrate boiling at 88°—89° which Tollens described, was 
isolated, and from this the anhydrous alcohol boiling at 96°—97°, the 
iodide boiling at 101°, and the dibromohydrin, C,H,Br,0 (dibromo- 
propyl alcohol) boiling at 217°, were obtained. - 


Contributions to our Knowledge of Glycerin-Ether. 
By V. von Zorra (Ann. Chem., clxxiv, 87—98). 


On distilling dry glycerin with about 15 per cent. of its weight of 
calcium chloride, till the contents of the retort become thick, a dis- 
tillate is obtained, which is partly soluble in ether. This ethereal solu- 
tion contains glycerin-ether, phenol, and other substances of high 
boiling-point, amounting to from 12 to 17 per cent. of the glycerin. 
After repeated fractional distillation, and treatment of the product 
with a solution of potassium hydrate, to remove the phenol, a liquid is 
obtained, which, when again fractioned, yields glycerin ether, boiling 
at 171° to 172°, amounting to about 17 per cent. of the glycerin origi- 
nally employed. The phenol separated by the potash solution was 
only ‘12 per cent. 

Dinestn-sthin, CsHw»O3, is a colourless, oily liquid, which is almost 
odourless at the ordinary temperature. Its density at 16° is 1:16. 
When heated with water it yields glycerin, but even at 100° in sealed 
tubes, the theoretical amount of glycerin is never obtained. At 140° 
a brown insoluble resinous substance is also formed. Bromine acts 
powerfully on glycerin-ether, producing dibromhydrin, C,H,Br,0, 
equal in weight to 25 per cent. of the glycerin-ether employed. The 
ether, when digested with solid potassium hydrate, acquires a brownish- 
red colour. Sodium amalgam has no perceptible action. The author 
also tried the action of phosphorus pentachloride and of potassium 
dichromate and sulphuric acid, but the results were not satisfactory. 


C. E. G. 
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Density of Cholesterin. By C. Menu 
(J. Pharm. Chim. [4], xx, 175—178). 


THE apparently low density of cholesterin is due to air-bubbles which 
adhere to its surface, and are abundant between the crystalline lamella. 
Its true density is 1°046 or 1°047, distilled water at 20°, being taken 
as unity. 

H. J. H. 


Dextrin. By L. Bonponneav (Dingl. polyt. J., ecxii, 489493). 


DextRIN may be prepared free from glucose by dissolving the purest 
obtainable sample in water, filtering and decolorising with bone-char, 
then adding cupric chloride, followed by the addition of caustic soda 
sufficient to dissolve the precipitate which at first forms, boiling for, 
half an hour, leaving the solution to stand until cold, and filtering. 
The glucose is then entirely destroyed. The blue liquid is then 
acidulated with hydrochloric acid and precipitated by means of 
alcohol. This precipitate may be again dissolved and reprecipitated ; 
pure dextrin is thus obtained. 

Pure dextrin is a white substance, easily soluble in cold water ; it is 
coloured dark red by iodine. The author concludes that Mulder’s 
dextrins were really mixtures of pure dextrin with varying amounts of 
glucose. It is further shown that a very small trace of acid brings 
about the conversion of a considerable amount of dextrin into glucose, 
at a high temperature. 

M. M. P. M. 


Di-isopropyl Ketone and Methylisopropyl Ketone. 

By R. Minpe (Deut. Chem. Ges. Ber., vii, 18370—1372). 
Di-isopropyl ketone, COE) CH \ CO, was obtained by distilling calcium 
isobutyrate. It distils at 124°—126°, and has at 17° the specific 
gravity, 0°8254. It does not combine with the acid sulphites of the 
alkali-metals, but it reduces an ammoniacal silver-solution. Nascent 
hydrogen converts it into di-isopropyl carbinol, a liquid boiling at 
130°—131°, having at 17° the specific gravity 0°8232, and smelling 
like peppermint. 


Methylisopropyl ketone, (CH).cq, ho, was formed by distilling a 


mixture of calcium acetate and isobutyrate ; it boils at 98°—94°, has at 
15° the specific gravity 0°811, and is identical with the ketone which 
Frankland and Duppa obtained from ethyl dimethylacetone-carbonate. 
Nascent hydrogen converts it into common secondary amyl alcohol 
(amyiene hydrate). “es 

Isobutyramide is formed by heating isobutyl isobutyrate with ammo- 
nia to 170°. It is readily soluble in water and alcohol, and crystallises 
in glistening scales, melting at 124°5°. 


C. S. 
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Occurrence and Composition of Acids in Petroleum. By 
C. Hetitand E. MeipinGer (Deut. Chem. Ges. Ber., vii, 1216— 
1223). 


Heavy Wallachian petroleum contains a series of probably homologous 
acids. On shaking the distilled oil, which is used for burning, with 
soda, the sodium-salts separate as a gelatinous mass. On decomposing 
the aqueous solution of these with an acid, reconverting the oily acids 
into the sodium salts, and repeating this process, the adhering petro- 
leum is removed. The product thus purified cannot be separated into 
its constituents by fractional precipitation, because the salts of these 
acids form amorphous, soft or semifluid masses; nor by fractional 
distillation, because they undergo partial decomposition. But by treat- 
ing an alcoholic solution of the acids with hydrochloric acid, a mixture 
of ethers was obtained, one of which could be isolated by fractional 
distillation, as an oily, colourless, refractive liquid, having a fruity 
smell and burning taste, and boiling at 236°—240°. The acid ob- 
tained from it boils without decomposition at 258°—261° and smells 
like petroleum. It is only a weak acid; its alkali-salts resemble soft 
soap, and the others are soft amorphous precipitates, with the excep- 
tion of the silver-salt, which forms a curdy, amorphous precipitate. 
The analysis of the acid, the ether, and the silver-salt agree best with 
the formula C,,H2 02, but as the reactions of the acid show, it belongs 
neither to oleic series nor to that containing two atoms of hydrogen 
less. Thus it does not form additive-products with bromine, and is 
not resolved by potash into two fatty acids. Nitrous acid does not 
convert it into a solid isomeride, and ‘nitric acid yields substitution- 
products. From this it appears probable that these acids contain no 
double linking of carbon-atoms, but closed chains of them. 
C. S. 


Trimethacetic Acid. By A. BUTLEROW 
(Ann. Chem., clxxiii, 355—375). 


THE author has prepared a large quantity (about 350 grams) of trimeth- 
acetic acid, and has carefully studied its physical properties and the 
characters of a large number of its salts. A comparison of this com- 
pound with the pivalic acid of Friedel obtained by the oxidation of 
pivacolic shows that they are identical. They are alike in appearance. 
Trimethacetic acid boils at 163°7°-—163°8° and melts at 35°3°—35'5°. 
Pivalic acid boils at 163°5° (163° according to Friedel) and melts at 
33°. Friedel found his acid melt at 29°—30°, and the melting-point 
was not altered by fractional crystallisation. Butlerow, however, 
finds that when it is purified by conversion into the zinc salt the 
melting-point is raised some 3°. Having only a small quantity of the 
substance at his disposal, further purification had to be abandoned. 
He has, however, satisfied himself that the melting-point of tri- 
methacetic acid is lowered to 32°5° by the presence of traces of acetic 
acid. 

Trimethacetic acid furnishes two potassium salts; the one a slightly 
solnble acid salt containing C;sH,KO, + 2C;Hi.O:2, or possibly — 
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JOK 
C;H,KO, + C1oH,s05 = mane 85-7, 
NOUs Hy 


the other neutral, easily soluble in water and alcohol and somewhat 
difficult to crystallise. 

The sodium salts resemble the potassium salts, but crystallise more 
readily. 

The ammonium salt is easily soluble, crystallisable and volatile, but 
by sublimation partly converted into the amide. An acid ammonium 
salt seems not to exist. 

Trimethacetate of barium, (C;H,O,),Ba.5H,0, has been already 
described in a former memoir. 

Trimethacetate of strontium has a similar constitution. 

Trimethacetate of calcium also contains 5H,0 (4H,O according to 
Friedel), of which 4H,0 is lost over sulphuric acid, the remaining 
molecule at 100°. 

Trimethacetate of magnesium, (C;5H,O,)Mg.8H,0, forms large trans- 
parent rhombic tables, which have the appearance of mica and cleave 
readily. When heated the salt evolves carbonic anhydride and gives a 


white crystalline sublimate of tertiary dibutyl ketone, CO { CCH’: 
‘£43]3 


Trimethacetate of zine forms pearly scales which, when air-dried, 
seem to retain one molecule of water, which is lost by standing over 
sulphuric acid. When the watery solution is heated, it becomes semi- 
solid from the deposition of a basic salt, at the same time the solution, 


originally neutral, becomes strongly acid. The precipitate redissolves 
on cooling. 

The cadmium salt is much more soluble than the zinc salt, and 
crystallises in tufted needles. 

There are three lead salts. Neutral trimethacetate of lead forms short 
prisms, which are anhydrous after drying over sulphuric acid. When 
the neutral salt is dissolved in cold water, a residue is left consisting 
of a basic salt, C;H,(PbOH)O, . 2(C;H,O,).Pb, and the same com- 
pound is precipitated when the solution of the salt is heated. 

Another basic compound, containing a larger quantity of lead, is 
left insoluble when the neutral salt is boiled with a large quantity of 
water. 

An acid salt is also obtained when an excess of trimethacetic 
acid is employed. Quickly dried in the air, it has the composition 
(C;H,O.)2Pb + CsHieO2, but it soon loses some of the acid, especially 
over sulphuric acid. 

The same lead salts were prepared from the acid obtained by oxida- 
tion of pinacolin, and they exhibited precisely the same characters. 

Silver trimethacetate and mercurous trimethacetate are but slightly 
soluble in water. The mercuric salt is more soluble and crystallises in 
shining needles. 

Cupric trimethacetate is quite insoluble in water, but dissolves in hot 
alcohol, and crystallises by spontaneous evaporation in dark-green 
prisms which soon effloresce and become greenish-blue. 

The same properties belong to the salt obtained by Friedel from 
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pinacolin. The precipitated salt has the formula (C;H,O,),Cu.H,0, 
whilst the crystals obtained from alcohol contain-— 


2[ (C;H,O0,).Cu.H,0 | ° C.H,O. 


Methyl and ethyl trimethacetates were obtained by the action of the 
corresponding iodide upon trimethacetate of lead at 100°. They are 
colourless liquids of peculiar smell and do not solidify at —20°. Methyl 
trimethacetate boils at 100° to 102°. Ethyl trimethacetate boils at 
118°5° under 760 mm. pressure. Its specific gravity at 0° is ‘875. 
It therefore agrees with Friedel’s description. 

Tertiary butylic trimethacetate, 1 60.00X0H,), is produced by the 
action of tertiary butylic iodide on silver trimethacetate. It is a 
colourless liquid boiling at 134°—135°, not miscible with water and 
remaining liquid at — 20°. Although the acid and the alcohol from 
which the compound is derived are both solid bodies, it is remarkable 
not only that the ether is liquid, but that a mixture of equivalent 
quantities of trimethacetic acid and trimethylcarbinol is also liquid 
even at — 20°. ; 

Trimethacetyl chloride is a colourless liquid lighter than water, and 
boiling at 105°—106°. 

Trimethacetic anhydride is a colourless oil which remains liquid at 
-. 20°, and is but slowly attacked by water or dilute alkalis. Alcoholic 
ammonia converts it into trimethacetamide, { ‘ an ” a body crystal- 
lising in white, shining scales, or large rectangular tables. 

Trimethacetic and pivalic acids therefore agree so closely in every 

‘respect that no further doubt as to their identity can be entertained. 
W. A. T. 


Levulinic Acid. By A. v. Grorz and B. ToLiens 
(Deut. Chem. Ges. Ber., vii, 1875—1381). 


Tue acid which is formed by boiling cane-sugar with dilute sulphuric 
acid is a derivative of levulose, for on crystallising its crude calcium- 
salt a syrupy mother-liquor is left behind containing dextrose. The 
same acid, which may be called levulinic acid, is also produced by boil- 
ing inulin with dilute sulphuric acid, whereas dextrose does not yield a 
trace. Its formation is explained by the following equation :— 


CypH»2On = C.H20, + C;H,0; + CH,O:. 
Levulinic Formic 
Cane-sugar. Dextrose. acid. acid. 


The free acid is a liquid crystallising at a low temperature in plates, 
melting above 11° and boiling at 250°—260°. It has no rotatory power, 
does not combine with bromine, and does not act on Fehling’s solution. 
(CsH,0;)2Zn forms silvery plates, which readily dissolve in water and 
dilute alcohol, sparingly in absolute alcohol (C;H,;O;).Ca + 2H,0, is 
readily soluble in water and crystallises in silky needles, melting at 
about 100°. C,H,O;K forms deliquescent watery crystals. C,H,0,Ag is 
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a white precipitate which dissolves in 150 parts of water and crystallises 
from a hot solution in plates. The ammonium salt forms small needles 
and the barium salt a gummy mass. Mulder’s so-called acid calcium 
glucinate is calcium levulinate, and his other glucinates are products 
formed by the action of lime on dextrose. Levulinic acid is perhaps 
homologous with pyruvic acid. 

C. S$. 


Production of Oxamic Acid by Oxidation of Glycocine. 
By R. EneGeu (Compt. rend., Ixxix, 808—811). 


WHEN an aqueous solution of glycocine is treated with twice its weight 
of potassium permanganate, in small portions at a time, the filtered 
liquid contains carbonate, oxalate, and oxamate. Engel believes that 
a similar result takes place in the system by the oxidation of the 
glycocine formed by the breaking up of the bile-acids. The oxamic 
acid is probably then transformed into oxalic. Horsford (Ann. Chem. 
Pharm., lx, 1) obtained by the oxidation of glycocine an acid to 
which he attributed the formula C,;H,O;. Laurent and Gerhardt con- 
sidered this to be an error, and thought that the acid was glycollic. 
Horsford, however, says that the lime salt is insoluble in boiling water, 
whereas calcium glycollate is soluble. ay 
B. J. G. 


Cyanacetic Acid. By J. van ’t Horr. 


(Deut. Chem. Ges. Ber., vii, 1382—1383). 


WHEN cyanacetic is heated, it melts at 80°, and is resolved at 165° 
into acetonitril and carbon dioxide. To prepare ethyl cyanacetate, an 
alcoholic solution of the acid is saturated with hydrochloric acid, and 
the ether separated by adding water at once, because on standing, 
ammonium chloride crystallises out, and malonic acid is formed. It 
boils at about 207°. When a solution of the ether in ammonia is 
evaporated, the amide, melting at 105°, crystallises out. When 
bromine is added to a cold aqueous solution of the acid, its colour dis- 
appears until one molecule is added; on heating this solution, carbon 
dioxide, ammonium bromide, hydrobromic acid, bromoform, and an 
acid are formed. By the action of potash on cyanacetic acid not more 
than 80 per cent. could be obtained as malonic acid, because there is 
always some acetic acid formed. mi 


Sulphureas and Guanidines. By W. WEIrTH 
(Deut. Chem. Ges. Ber., vii, 18303—1308). 


THe author has previously found that when hydrogen sulphide acts at 
a high temperature on carbodiphenylimide, not only sulphocarbanilide 
is formed, but also carbon sulphide, aniline, and a-triphenylguanidine. 
The formation of these products is explained by the following obser- 


vations :— 
s 2 
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When hydrogen sulphide is passed into a concentrated solution of 
the imide in benzene, sulphocarbanilide crystallises out :— 


NH(C.Hs) 


On passing hydrogen sulphide over the latter compound at 160°— 
170°, it is resolved into carbon sulphide and aniline :— 


H(C.H;) 
+ SH, = CS, + 2NH;.C.H,. 
NH(C,Hs) 


Aniline and carbodiphenylimide combine, with evolution of heat, and 
form a-triphenylguanidine; on the other hand, when the latter com- 
pound is heated, it begins to boil below 200°, aniline coming over first, 
and then carbodiphenylimide, which, on cooling, partly combine again. 
Triphenylguanidine therefore, when heated, undergoes dissociation, like 
ammonium chloride ; and as we cannot regard it as a molecular com- 
pound, this fact furnishes an argument against those who maintain 
that the compounds belonging to the type of ammonium chloride are 
combinations of two saturated molecules. When carbodiphenylimide 
is heated with carbon sulphide to 140°—150°, it is converted into 
phenylic sulphocarbimide. 

C. S. 


A New Compound from Urine. By F. Baumsrark 
(Annalen der Chemie, clxxiii, 342—355). 


THE preparation and properties of this compound have already been 
described (Jowrn. Chem. Svc. [2], xi, 1242). It occurs in normal 
human urine in very small quantity, and in the urine of healthy dogs 
it could not be detected, whatever the nature of the food with which 
they were supplied. It occurs in considerable quantity, however, 
under certain circumstances, not yet understood, in the urine of men 
and of dogs. Thus, more than four grams were obtained in five days 
from an icteric patient, whilst in nine other cases of icterus it could 
not be detected. It was also obtained from the urine of one dog which 
had been dosed with benzoic acid, whilst another treated in the same 
manner gave none. The base itself and its: hydrochloride have been 
prepared and analysed. The latter has the formula C;H;N,0.HCI1. 
When acted upon by nitrous acid, the base yields an acid which the 
author believes to be sarcolactic acid, and from its formula he at first 
supposed it to be the diamide of sarcolactic acid :— 


A comparison of its properties, however, with those of the diamides 
of the two lactic acids which the author prepared for the purpose 
showed that it agrees with neither of these bodies. Although it has 
the same composition, it is also not ethyl-urea. It has considerable 
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resemblance, however, to ordinary urea, which, there are some reasons 
for thinking, is not the normal diamide of carbonic acid, but contains 
pentad as well as triad nitrogen. According to this view, the formula 
of urea would be Z } N—NH,, and that of the new compound— 


C,H,O 
i by. 


Five isomerides containing C;H,N,0 would then exist. 


CO Ethyl urea from ethyl-cyanate and am- 
; HOH, | SNE monia. 


. H, 
, oa} N—NH,. The new lactic urea (two varieties). 
2 


amine. 


H, }N—-NHGHG. Ethyl urea from cyanic acid and ethyl- 


True diamide of either lactic acid. 
Ethylated diamide of carbonic acid. 


The author is engaged in the further investigation of these relations. 


W. A. T. 


Molecular Changes in the Aromatic Group. By E. DemoLe 
(Deut. Chem. Ges. Ber., vii, 1436—1443). 


LAUTEMANN’s oxysalicylic acid is a mixture of protocatechuic acid and 
oxysalicylic acid. The latter, which was first obtained pure by Liechti, 
is easily obtained by his method, i.e., by converting the crude iodo- 
salicylic acid into the sodium salt, and after purifying it by repeated 
crystallisation, melting it with pure potash. In this manner an oxysali- 
cylic acid is obtained, melting constantly at 183°, while the pure iodo- 
acid melts at 184°. If, however, a moniodosalicylic acid, melting at 
180°—186°, be used, the product is a mixture of oxysalicylic acid and 
protocatechuic acid. The formation of the latter is due to the pre- 
sence of diiodosalicylic acid, which does not yield, on fusion with 
potash, gallic acid and pyrogallol, as Lautemann has stated, but proto- 
catechuic acid, and some regenerated oxysalicylic acid. Although 
these results seem to explain why Lautemann, by distilling his oxy- 
salicylic acid, obtained a mixture of pyrocatechin and hydroquinone, 
nevertheless perfectly pure oxysalicylic acid always yields, besides a 
large quantity of hydroquinone, a varying but small quantity of 
pyrocatechin. The purity of the acid was ascertained by treating it 
successively with an insufficient quantity of water, and thus separating 
it into three fractions. Of these, each dissolved in 53—53'l parts of 
water, fused at 183°, and gave with ferric chloride a pure deep- 
blue, lasting for some days, whereas if the acid contains only a traco 
of protocatechuic acid, the blue colour rapidly changes into a dirty 
brown. Further experiments are required to explain this singular 
formation of pyrocatechin. ée 
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Chrysene. 
By E. Scumtpt (Deut. Chem. Ges. Ber., vii, 1865—1367). 


Tue author confirms the observation of Schulz, that when benzene is 
passed through a red-hot tube, no’chrysene is formed, as Berthelot has 
stated. The so-called chrysene consists chiefly of diphenylbenzene. 
This hydrocarbon is hardly attacked by acting on it with bromine in 
presence of carbon sulphide, while monophenylbenzene (diphenyl) and 
triphenylbenzene under these conditions readily yield mono-substitu- 
tion-products. But when diphenylbenzene is treated with bromine 


and water, a mixture of tri- and tetra-diphenylbenzene is formed. 
C. &. 


Attempts to produce Fluorene. By Pu. BarBierR 
(Compt. rend., Ixxix, 810—812). 


F.iuorene (see [2], xi, 1226) differing in its formula from the hydro- 
carbons C,;H,. by containing H, less than they do, and from benzo- 
phenone by not containing oxygen, it was hoped that the dehydrogena- 
tion of some of the former class of bodies, or the hydrogenation of 
the latter substance would furnish it. 

(1.) Action of Heat on Diphenylmethane.—Since dibenzyl, C,H,y.CH, 
[CH.C,.H,], when heated splits up thus :— 


20 wis = Cys + 2C;Hs,, 


it was expected that diphenylmethane, CsH,.CH.[C.H.]|, would break 
up thus :— 


2C,;Hi. = Ci3Hio + C,H, + C,Hg. 


The diphenylmethane was heated in a sealed trbe for five minutes. 
The product was partly solid (anthracene) and partly liquid, the latter 
being a mixture of benzene and toluene. The principal reaction is :— 


2Cy3H 2 = CuHy + 2C,H, + He. 


The anthracene is in the form of brown plates, indicating a small 
quantity of phenanthrene ((2], xii, 1091). A secondary action of the 
free hydrogen upon the diphenylmethane takes place :— 


C\sHi, + H, = CeH, + C;Hs. 


No fluorene is formed. 

(2.) Action of Heat on Phenyltoluene.—When treated in the same 
manner as the diphenylmethane, phenyltoluene gives rise to benzene 
and toluene, but no anthracene is formed. The main product of the 
dehydrogenation is a heavy liquid boiling at about 300°. No fluorene 
is obtained. 

(3.) Reduction of Benzophenone by Zinc.—This also fails to give rise 
to fluorene. A substance is formed which was supposed by Stoedel to 
be diphenylmethane. This view is shown to be erroneous. 


B. J. G. 


ORGANIC CHEMISTRY. 255 


Colophthalene and Coloph-alumina. By P. Curiz 
(Chem. News, xxx, 189). 


Amone the last products of the destructive distillation of rosin is 
the solid hydrocarbon colophthalene, CxHi. This body heated with 
potassium bichromate and sulphuric acid produces ozicolophtha- 
lene, C»2HsO,; warmed with chlorine it forms chloro-colophthalene, 
CxHsCl,; and treated with nitric acid yields nitro-colophthalene. The 
last-named body boiled with potash gives off ammonia, and yields, on 
the addition of an acid, a brown flocculent substance which the author 
has named coloph-ulmic acid, on account of its properties resembling 
those of ulmic acid. 

All the above derivatives of colophthalene when fused with potas- 
sium hydrate, yield a white amorphous body, named by the author 
coloph-alumina. This body is invariably the ultimate result of all 
energetic oxidations of common rosin. It is insoluble in all neutral 
liquids, infusible, non-volatile, and not decomposed, even at 1000°, by 
potassium nitrate or chlorate. It is dissolved by acids, but the salts 
thus formed have been obtained only in solution. Substitution-com- 
pounds may be produced by heating it with chlorine or concentrated 
sulphuric acid. ' 

H. J. H. 


Orthodinitrobenzene. By A. Rinne and TH. ZINCKE 
(Deut. Chem. Ges. Ber., vii, 1872—1375). 


THE authors found some time ago that crude dinitrobenzene contains, 
besides the well-known meta-compound, also some paradinitrobenzene, 
which remains in the alcoholic mother-liquors. ‘They have now also 
discovered the third isomeric modification, which is best separated 
from the two others by crystallisations from dilute acetic acid. It 
crystallises from hot water in long, colourless, opaque needles, and 
from acetic acid in striated plates or serrated needles melting at 117°— 
118°. When more strongly heated, it sublimes in fern-like plates. In 
alcohol, benzene, and chloroform it is less soluble than the meta-com- 
pound, and crystallises from these solutions in well-defined plates. 
Reducing agents convert it into orthonitraniline, and orthodiamido- 
benzene melting at 99°. Pure orthonitraniline melts at 70°—-71°, and 
not at 66°, as formerly stated. én 


On Phenols. 
By Jut. Post (Deut. Chem. Ges. Ber., vii, 1822—1327). 


METASULPHOPHENOL is more difficult to nitrate than the para-com- 
pound. In each case a product is obtained differing considerably 
from each of the two known nitrosulphophenols. Both of these readily 
form picric acid by the action of nitric acid, whilst the nitrosulpho- 
phenol of Koerner and the author yields a dinitrosulphophenol by the 
action of fuming nitric acid (in the cold), as also does the nitrosulpho- 
phenol of Kekulé and Kolbe. Dinitrosulphophenols have not as yet 
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been obtained by the action of fuming sulphuric acid on dinitrophenols 
under the ordinary pressure. 

A number of experiments bearing on these and allied points are in 
progress. The author concludes with some criticisms on the results 
obtained by Armstrong and Brown. 

C. R. A. W. 


Nitrocresol. By Pau WaGNneR 
(Deut. Chem. Ges. Ber., vii, 1269). 


Tue acid characters of nitrocresol are only faintly marked ; it decom- 
CH; 
poses carbonates with difficulty. The sodium salt is CsH; ¢ NO, ; it 
ONa 
forms red needles, soluble in water and alcohol; the potassium salt is 
similar, whilst the other salts are readily decomposed. Tin and 
hydrochloric acid reduce nitrocresol to amidocresol, or oxytoluidine, 
CH; 
C.H3< NH,; this forms acrystalline hydrochloride, from which the free 
OH 
base is obtained by precipitation with ammonia and crystallisation 
from water, or from ether in a vacuum, by which latter means large 
crystals are obtainable, exhibiting double refraction in a marked 
degree. 

The hydrochloride of amidocresol furnishes diazo-cresol, C;H7ON—N, 
when treated with alcoholic nitrous acid. This base forms a platinum 
salt much resembling ammonium chloroplatinate, which on dry dis- 
tillation yields a chlorocresol. 

On treating the silver salt of nitrocresol with methyl iodide, a com- 
plex decomposition ensues, metallic silver being produced, and but 
little silver iodide; nevertheless, nitrocresol methyl-ether was isolated 
from the product of the action by evaporation to dryness, and distilla- 
tion in hydrogen; it constitutes an oily body, boiling with partial 
decomposition at 274°. When digested with alcoholic ammonia at 
160°—180°, it reproduces the nitrotoluidine, melting at 168°, which 
served as the basis for the production of nitrocresol. 

C. R. A. W. 


Phloroglucinanhydride. By H. Hiasiwerz 
(Deut. Chem. Ges. Ber., vii, 1332). 


Piccarp’s recent description of this body is not novel, as the author 
described it nine years ago, and his paper was copied into several 


journals. 
C. R. A. W. 


Peucedanin and Oroselone. By H. Hiastwerz and H. WeIDEL 
(Annalen der Chemie, clxxiv, 67—-86). 


Waener stated (J. pr. Chem., Ixii, 281) that peucedanin, when treated 
with alcoholic potash, yielded oroselone and potassium angelate; and 
Bothe (ibid., xlvi, 371) that peucedanin gave styphnic acid when sub- 
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jected to the action of nitric acid. The latter reaction seemed to indi- 
cate that oroselone was a resorcin derivative, since styphnic acid is 
identical with trinitroresorcin. 

The peucedanin employed by the authors in their research was pre- 
pared by Herr Trommsdorff, of Erfurt, and melted at 81°—82°; when 
re-heated, however, it melted at 74°—75°. This phenomenon had been 
previously observed by Bothe. The analyses of this sample, after re- 
crystallisation from alcohol, agreed with those formerly made by Bothe 
and by Wagner, and corresponded closely with that required by the 
formula, C,,H,.O,. Another sample melted at 135° to 140°, and seemed 
to ae mixture of peucedanin and oroselone, the latter of which melts 
at 177°. 

Oroselone, C\4Hi20O,, may be prepared by adding an equal volume of 
concentrated hydrochloric acid to a hot concentrated solution of peuce- 
danin. In a few minutes crystals begin to form, and the mixture 
ultimately becomes semisolid. The product may be easily purified by 
crystallisation from alcohol. It is almost insoluble in cold water, but 
readily soluble in ether and benzene, also in hot alkaline solution, from 
which, however, it is again precipitated on the addition of an acid. 
The alkaline solution reduces copper solution. 

Peucedanin, when heated in a current of gaseous hydrochloric acid, 
splits up, yielding methyl chloride and oroselone, as represented in the 
following equation :— 


Cyu(CHs3)2Hi9O4 + 2HCl = C,,H,,.0, aa 2CH,Cl. 


No angelic acid is formed in this reaction, peucedanin being, in fact, 
dimethy]l-oroselone. 

Neither the results of the analysis nor the melting-point (190°) 
which Schnedermann and Winkler (Ann. Chem. Pharm., li, 320) 
obtained for the oroselone, C,y,H,O3, from athamantin, agrees with 
what the authors have obtained for the oroselone from peucedanin. 

When oroselone is fused with potassium hydrate, it yields resorcin 
and acetic acid— 


CH 204 + 2H,0 = 2C,H,0, + C,H,0,. 


Peucedanin, however, under similar circumstances, gives but little 
resorcin, the greater portion being converted into brown, humus-like 
products. Acetyl chloride and valeryl chloride act readiiy on oroselone, 
forming monacetyl-oroselone, CyHy(C,H;0)O,, and monovaleryl-orose- 
lone, CyHy,(C;H,O)O,, respectively. The former crystallises in slender, 
colourless needles, melting at 123°, and the latter in large, rhombic 
prisms, melting at 95°—97°; this is certainly not identical with atha- 
mantin, which by its decomposition yields two molecules of valeric acid 
to one of oroselone. Moreover the latter substance has the compusition, 
C,sHO;, and not C\yHi.0,, which is the composition of the oroselone 
from peucedanin. Monovaleryloroselone is decomposed by gaseous 
hydrochloric acid into valeryl chloride and oroselone. The authors 
consider the connection between peuccdanin and oroselone to be that 
indicated by the formule— ee 
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C,.H,y.OH C.H,—OCH, 

| | 

O O 

| | | 

C.H,.OCH,.COH C.H;—OCH.—COCH,;. 
Oroselone. Peucedanin. 


Oroselone, therefore, may be regarded as a derivative of the alde- 
hyde of glycollic acid— 


yiree CH,.0(C,H,.0C,H,.0H) 
COH COH 
Aldehyde of glycollic acid. Oroselone. 
C. E. G. 


Aromatic Sulphines. By Casar Scu@Lier 
(Deut. Chem. Ges. Ber., vii, 1274). 


Mernayi iodide and benzyl sulphide act on one another at the ordinary 
temperature, or when heated to 100° in a sealed tube for ten hours, 
producing, not dibenzyl-methyl-sulphine iodide, as might be expected, 
but a mixture of benzyldimethyl-sulphine iodide, C,H,;.SI(CHs)2, and 
trimethyl-sulphine iodide, (CH;);SI ; these become converted into chlo- 
rides by agitation with silver chloride, and are separable as platinum 
salts by fractional precipitation and erystallisation from water. Benzyl 
iodide is formed as a complementary product, the action being— 


2CH,I + (C,H;).S — 2C.,H,1 + (CH;).S, 


whereby methyl sulphide is formed; this then combines partly with 
benzyl iodide, partly with methyl iodide ; the residual benzyl iodide was 
isolated and converted into tribenzylamine, melting at 91°. 

Ethyl iodide does not act so readily as methyl iodide at the ordi- 
nary temperature ; at 100° in sealed tubes, benzyl-diethyl-sulphine iodide 
is formed, the platinum salt of which (after conversion into chloride) 
was analysed, and found to be {(C;H;)SCl(C2H;)2}2.PtCl,. 

C. R. A. W. 


Thio-Ethers. By W. Micuter 
(Deut. Chem. Ges. Ber., vii, 1312—1313). 


Phenyl thiacetate, C.H;.8.C,.H;O, is readily formed by the action of 
acetyl chloride on thiophenol. It isa colourless liquid, boiling at 227°— 
229° (corrected), and smells like the mercaptans, but at the same time 
ethereal. On boiling it with concentrated potash, it is resolved into 
thiophenol and acetic acid. Benzoyl chloride and thiophenol yield a 
crystalline thio-ether. 

Ethyl thiacetate, C,H;.8.C,H,0, is obtained by the action of acetyl 
chloride on common mercaptan, as a liquid boiling at 114°—116°, and 
having an ethereal and alliaceous odour. Boiling potash resolves it 
into mercaptan and acetic acid. The ethyl thiacetate which Kekulé 
obtained by treating acetic ether with phosphorus pentasulphide, boils 
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at about 80°. But as this body cught to be identical with that 
described above, the cause of the difference must be decided by farther 
experiments. bye! 


Condensation of Higher Ketones. By O. Jaconson 
(Deut. Chem. Ges. Ber., vii, 1430—1436). 


Firric and Brickner and the author have found that, when crude 
acetone is used for the preparation of mesitylene, the product always 
contains higher-boiling hydrocarbons. The formation of these is due 
to the presence of methylethyl ketone, which, as Fittig has shown, is 
contained in crude acetone. To obtain the higher hydrocarbons in 
larger quantity, a mixture of 1 part of methylethyl ketone and 4 parts 
of pure acetone was treated with sulphuric acid in the usual way, and 
thus the following hydrocarbons were formed : mesitylene, dimethylethyl- 
benzene, methyldiethylbenzene, and triethylbenzene. 

Dimethylethylbenzene boils at 180°—182°, and yields on oxidation 
mesitylenic acid, and a little uvitic acid. Its sulphonic acid crystallises 
in large needles, and yields a barium-salt which crystallises in pearly 
scales. As it is but sparingly soluble in water, it is easily separated 
{from barium mesitylene-sulphonate, and therefore well adapted for the 
preparation of the pure hydrocarbon. T'ribromodimethylethylbenzene 
is sparingly soluble in alcohol, and crystallises from a hot solution in 
thin long needles, melting at 218°; it readily sublimes, and distils 
above 360°. Trinitrodimethylethylbenzene crystallises from hot alcohol 
in hard, long needles, melting at 238°. 

Methyldiethylbenzene boils at 198°—200°. On oxidation it yields 
chiefly uvitic acid, and its tribromo-compound crystallises from hot 
alcohol in needles, melting at 206°. 

Triethylbenzene boils at 217°—220°. It was obtained, together with 
the preceding compound, in larger quantity by using that fraction of 
crude acetone which chiefly consists of methyl-ethyi ketone, while b 
using the latter compound in the pure state, the yield was very small. 
On oxidising it with chromic acid solution, it yields trimesitic acid. 


C. S$. 


Formation of Terephthalic Acid from the two Sulphonic 
Acids which yield Resorcin. By V. Meyer (Deut. Chem. 
Ges. Ber., vii, 1310—1312). 


Wuen gaseous sulphur trioxide is passed into bromobenzenesulphonic 
acid, until it is completely liquefied and the product is heated for 10 
hours to 200°—2290° only one bromobenzene-disulphonic acid is formed : 
for on treating its barium-salt successively with small quantities of 
water, and converting that contained in the first portion, as well as the’ 
residue, into the chloride, a product is obtained, crystallising in white 
prisms, which melt at 103°—105°. Moreover the crystals obtained 
trom the different fractions have the same habitus and the same solu- 


bility, 5°5 to 6 parts of the anhydrous salt dissolving in 10 parts of 
water at 22°. 
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As both bromobenzenesulphonic and benzenedisulphonic acid are 
readily converted into terephthalic acid, they appear to be para-com- 
pounds. If this is the case, the above bromobenzene-disulphonic acid 
must, by the action of nascent hydrogen, be converted into an isome- 
ride of common benzene-disulphonic acid ; but if the same acid be formed 
it cannot be a para-compound. ‘ 

C. 8. 


On some Remarkable Properties of Salicylic Acid, and a 
New Method of Preparing it. By H. Kouse (J. pr. Chem. 
[2], x, 89). 


ReIcHENBACH and Beilstein doubt the isomerism of benzoic acid with 
salylic acid, a derivative of salicylic acid prepared by the author in 
company with Lautemann ; and according to Kekulé’s theory of the 
aromatic compounds, it is impossible to obtain an acid isomeric with 
benzoic acid. This view, however, the author does not hold, and he 
considers that if the isomerism between benzoic and salylic acids can 
be proved, it will be necessary to modify the views concerning 
Kekulé’s chain theory. It being, therefore, necessary to obtain a large 
supply of salicylic acid, and its preparation from oil of winter-green 
being very costly, a new method has been devised, which is as fol- 
lows :—First, sodium-phenol is prepared by dissolving crystallised 
phenol in a strong solution of commercial soda (in the exact pro- 
portions of the molecular weights, as if the phenol is in excess, 
the product will be highly coloured, and moreover the yield of salicylic 
acid will be diminished), evaporating to dryness in iron vessels, 
and finally heating the pasty mass over a flame, stirring all the while. 
The sodium-phenol being very hygroscopic, should be placed when hot 
in stoppered bottles, as moist sodium-phenol diminishes the yield of 
acid. The sodium-phenol is then heated in a retort up to 100°, a slow 
stream of carbonic anhydride is passed through, and the temperature 
after many hours allowed to rise to 180°. At this temperature phenol 
distils over, until the temperature rises to 220°—250°; when at this 
temperature no more phenol distils, the operation is completed. It was 
supposed that the reaction would take place as follows :— 


C,H,ONa + COO = C.H;,0,COONa. 
Sodium-phenol. Sodium-salicylate. 


but as the retort contained basic sodium salicylate, and phenol distilled 
over, the process evidently takes place according to the following 
formula :— 


C,H;ONa is H 
CHON:} + CO, = OC, {coon} Na + C.H;.HO. 


2 mol. sodium Disodium salicylate. Phenol. 
phenol. 


which is the result of two simultaneous reactions :— 
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C,H;ONa) _ Hy 
OLEON. S = C,H,.0H + C, 1M } ONa. 


Disodium-phenol. 


H - H 
C, e4, ONa + COO = C4 coon} ONa. 


On decomposing the basic salt with hydrochloric acid, the salicylic 
acid is separated, and can be purified ky dissolving in etherated 
alcohol, boiling with soda, and again decomposing by acid. Salicylic 
acid is also formed, but in smaller quantities, when the barium or cal- 
cium derivative of phenol is used. Potassium-phenol gave various 
results, at one time salicylic acid, at another time paraoxybenzoic acid. 
These irregularities were at first considered to be due to the presence of 
sodium in the potassium used (this Journal [2], xii, 477), but they are 
now attributed to the influence of the heat at which the operation is 
performed. To determine this, two series of experiments were insti- 
tuted. When potassium-phenol, prepared in the same manner as the 
sodium pheuol, was heated for four hours at 100°, and carbonic anhydride 
passed through it, only a small amount of acid was obtained, consisting 
wholly'of salicylic acid. When it was heated to 135°, then carbonic 
anhydride passed through it, and the temperature allowed; to rise 
to 145°, phenol was produced, and a large amount of salicylic acid, 
but no paraoxybenzoic acid. But when carbonic anhydride was 
allowed to act first at 170°, and then the temperature raised to 200°— 
210°, phenol distilled in its proper proportions, and a large amount of 
paraoxybenzoic acid was formed without a trace of salicylic acid. 

In other experiments carbonic anhydride was passed through 
heated phenol, and when the temperature had risen to 130°, potassium 
was added till it rose to 150°. When the equivalent quantity of 
potassium had been added, the product yielded pure salicylic acid. 
Another portion of phenol saturated with potassium yielded a distil- 
late of phenol at about 200°, and the retort contained a considerable 
quantity of paraoxybenzoic acid free from salicylic acid. If sodium- 
phenol be treated with carbonic anhydride at 240°—280° for four 
hours, pure salicylic acid is produced without a trace of paraoxy benzoic 
acid. 

To separate salicylic from paraoxybenzoic acid, the basic calcium 
salt, which dissolves with difficulty, is formed by treating the mono- 
calcium salt with milk of lime, but a more complete separation may, 
perhaps, be effected by treating the dried mixed acids with boiling 
chloroform, in which the salicylic acid is easily soluble, whereas the 
paraoxybenzoic acid is only slightly soluble. The fact that potassium 
produces paraoxybenzoic acid, whereas sodium produces salicylic acid, 
18 explained by the author on the supposition that when salicylic acid 
is formed by the action of carbonic anhydride on sodium- or potassium- 
phenol at 130°—140°, a hydrogen-atom is replaced in phenol different 
from that which is replaced when the carbonic anhydride acts on the 
potassium-phenol at a higher temperature to form paraoxybenzoic acid, 
and also different from that which is replaced by sodium at the same 
temperature. This may be expressed symbolically as follows :— 
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po CH CH CH 
H CH CH CH 
CH C,0H CH C;0K CH C;0K CK C;,OK. 
H.H H.H H.K H.H 
Phenol. Potassium-phenol. Dipotassium- Dipotassium- 
phenol I. phenol II. 


These isomeric acids may then be considered, according to the old 
radical theory, to be phenols in which one hydrogen-atom of the pheny! 
radical is replaced by carboxyl, COOH, the hydrogen replaced in the 
one being different from that replaced in the other. The two acids 


may be represented by the common formula C. f dudes \ OH, which 


will give constitutional formule— 


CH CH 

CH CH 

CH C;,0H. C.0OH C;,0H. 
H.COOH HH 


In the one carboxyl replaces one of the independent hydrogens; in the 
other the hydrogen of one of the three methines, CH, is replaced. 
Salicylic, paraoxybenzoic, malonic, and iso-succinic acids have this 
in common, that the hydrogen in the radical is replaced by carboxyl— 
the two former in the phenyl radical, malonic acid in the methyl 
radical, and the isosuccinic acid in the ethyl radical. They also have the 
property of giving off when heated a molecule of carbonic anhydride, 
and returning to the original compound, salicylic and paraoxybenzoic to 
phenol, malonic to acetic acid, and isosuccinic to propionic acid. | 
The third isomeride, oxybenzoic acid, which has no carboxy] in the 
phenyl-radical, may be considered as formic acid in which a hydrogen 
atom is replaced by oxyphenyl, according to the symbolic formula— 


Cz 1 HO \ COOH = oxybenzoic acid. 


Experiments are contemplated to form oxybenzoic acid by the action 


either of magnesium or of aluminium with carbonic anhydride on hot § 1 
phenol, and failing this, by the action of carbonic anhydride on thal- 
liuam- and lithium-phenol. t 
Given in large doses (6 grams in two days) salicylic acid produces . 
singing in the ears, and passes out in the urine, part as salicyluric § s 
acid, part unchanged; it may also be detected in 2 hours, and even 1 
after 20 hours in urine, although the dose may be only 0°3 gram. 
Owing to the fact that it is easily decomposed into phenol and car- r 
bonic anhydride, it acts antiseptically, preventing fermentation and a 
decomposition, and may therefore be applied to the preservation of fa 
meat. In the case of meat it is preferable to phenol, as it is tasteless, [ 
or nearly so, having only a slight sweet taste. Neither paraoxybenzoic, ¥ 


nor oxybenzoic acid acts antiseptically, by which means thése acids 
may easily be distinguished from salicylic acid. Salicylic acid has th 
also been applied to the dressing of wounds, and has been found to 
work most satisfactorily, aiding granulation, &c., and preventing fever. 
E. W. P. 


,” 
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Isomeric Nitrosalicylic Acids. By L. B. Hatt 
(Deut. Chem. Ges. Ber., vii, 1320—1321). 


WueEN salicylic is nitrated, not only is the common nitrosalicylic acid 
formed, but also two more soluble isomerides, one of which crystallises 
in long colourless needles, melting at 124°. It dissolves sparingly in 
cold water, readily in hot water and alcohol, and gives with ferric 
chloride a reddish-blue colour. O,H;(NO,)OK.CO.K crystallises 
from hot water in long yellow needles. CsH;(NO,)0.CO.Mg + 
3H.O forms yellow needles, which dissolve readily in hot water. 
[C;H;(NO.)OH.CO,},Ba crystallises from a hot aqueous solution in 
scales, and from a dilute in slender. needles. CsH3;(NO,)O.CO,Pb is a 
yellow precipitate. C,;H;NO,OHCO,Ag is readily soluble, and forms 
glistening brownish needles. ‘lhe second isomeric acid remains in the 
nother-liquor of the barium-salt of the first, and crystallises in long 
colourless needles, melting at 218°. [C,H;(NO,)OH.CO,],Ba + 4H,O 
forms hard light-yellow compact crusts. girs 


Action of Nitric and Sulphuric Acids on Orthonitrobenzoic 
Acid. By P. Griess (Deut. Chem. Ges. Ber., vii, 1223—1228). 


WueEN one part of orthonitrobenzoic acid (1, 2) is gradually added 
to 10 parts of a warm mixture of equal quantities of fuming nitric and 
sulphuric acids, and the mixture is then gently boiled for fifteen 
minutes, the product consists of styphnic acid and three dinitro- 
benzoic acids, which are easily separated by the recrystallisation of 
their barium salts. 

1, 2, 5, Dinitrobenzoic acid is sparingly soluble in cold, more freely 
in hot water, and crystallises in needles or large prisms, melting at 
140°. By reduction it yields a-diamidobenzoic acid, which, on dry 
distillation produces the phenylenediamine, melting at 140°. 
(C;H;(NO,)2O0,]2,Ba + 4H,O is sparingly soluble in hot water, and 
forms white oblong six-sided plates. 

1, 2, 4, Dinitrobenzoic acid crystallises from water in brilliant brittle 
needles, or in rhombic prisms or plates, melting at 179°. When 
heated with tin and hydrochloric acid, it is decomposed, with forma- 
tion of the phenylenediamine melting at 63°. [C,;H;(NO,).0.].Ba 
+ 3H,0 is readily soluble in water, and crystallises in white rhombic 
six-sided plates. This acid appears to be identical with that which 
Tiemann aud Judson obtained by the oxidation of dinitrobenzene. 

1, 2, 6, Dinitrobenzoic acid crystallises from hot water in fine needles, 
melting at 202°. By dry distillation it is resolved in carbon dioxide 
and common dinitrobenzene; tin and hydrochloric acid reduce the 
acid to the corresponding phenylenediamine melting at 62°. 
[C;H;(NO,).0,]Ba + 2H,0 is very freely soluble in water, and forms 
white needles. 

Of the six dinitrobenzoic acids which can exist according to the 
theory, viz. :— 


_ 
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CO,H  CO.H CO,H CO.H 
AMEE AL ALIEN? 
; NO, | NO, | | NO, NO, 
\ ad \Z \ 
NO, NO, 
CO.H CO.H. 
NO, eh NO, *~ NO; 
| xo, | 8) 
sd 


we now know, 8, 5, 6, and 4, which is Cahours’ acid. The first two 
are not known, but the corresponding 8- and y-diamidobenzoic acids 
have been obtained. We have thus now the complete proof that the 
phenylenediamine melting at 99°, which is obtained from the two 
latter acids, in an ortho-compound, while the meta-compound, melting 
at 63°, has been derived from 3, 4, and 5, and the para-compound only 
from 6. nie 


Aromatic Sulphonic Acids. By EH. Néutina 
(Deut. Chem, Ges. Ber., vii, 1308—1310). 


WueEn bromobenzenesulphonic and benzenedisulphonic acids are fused 
with potash, they are converted into resorcin, which is a meta-com- 
pound, but by the action of potassium cyanide they yield the nitril of 
terephthalic acid, or a para-compound. From this it might appear 
probable that these acids are mixtures of isomerides; but this is not 
the case, at least not with the bromo-acid; for by treating its lead-salt 
successively with small quantities of water, and converting that con- 
tained in the first portion, as well as the insoluble residue, into the 
chloride, identical products are obtained, crystallising from ether in 
thick prisms, melting at 75°. This compound, which has already been 
obtained by Hiibner, yields an amide, C,H,BrSO,.NH., forming 
glistening prisms, melting at 166°, and a disulphide, (C,H,Br),S,, 
crystallising in plates resembling anthracene, and melting at 93°. 
C. §. 


Ortho- and Parabromotoluenesulphonic Acids and their 
Derivatives. By H. Limpricur (Deut. Chem. Ges. Ber., vii 
1355—1356). 


Amidorthobromotoluenemetasulphonic acid crystallises from hot water 
in long rhombic plates, and from alcohol, which dissolves it more freely, 
in nodules. [C,H,;Br(NH.)SO,].Ba+H,0, and [C;H,;Br(NH.)SO,]|Pb 
+H,0, are readily soluble in water, and crystallise in plates. The 
diazo-compound is a brown powder, yielding, with hydrobromic acid, 
orthobromocresolmetasulphonic acid. [C;H;Br(OH)SO;].Ba + 44H,0, 
or 3H,0, and [C;H;Br(OH)SO;].Pb + 2H,0, crystallise well. By 
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the action of bromine and water on the amido-acid, it is resolved into 
sulphuric acid and tribromotoluidine. 

Amidoparabromotoluenemetasulphonic acid forms needles, which are 
sparingly soluble in water, and more freely in alcohol. 

(C,H;Br(NH,)SO;],.Ba + 4H,O forms small warty crystals. The 
diazo-compound crystallises in thick, short, red prisms; boiling water 
converts it into parabromocresol-metasulphonic acid, which forms a 
barium-salt, [C;H;Br(OH)SO,].Ba + H.,0, freely soluble, and crystal- 
lising in small plates. 

Amidoparabromotoluene-orthosulphonic acid is sparingly soluble in 
water, more readily in alcohol, and crys‘allises in small but well-defined 
prisms. C,;H;Br(NH2)SO;Na + 2H,0, and [C;H;Br(NH,)SO;].Ba 
+ 2H,0, form small crystals, and are freely soluble. The diazo-com- 
pound consists of pale-red microscopic crystals, and yields parabromo- 
cresolorthosulphonic acid, forming a barium salt, [C;H;Br(OH)SO, |.Ba 
+ 3H,0, which is readily soluble, and crystallises in long needles. 
By treating the diazo-compound with hydrobromic acid, it yields 
dibromotolueneorthosulphonic acid as a syrupy mass. C;H;Br.SO,;Na 
+ 2H,0 is readily soluble, and forms needles. (C;H;Br.SO3),Ba + 
23H.0 is sparingly soluble. Bromine and water resolve the amido- 
acid into sulphuric acid and tribromotoluidine. The compounds de- 
scribed in this paper were obtained from the corresponding three 
nitrobromotoluenesulphonic acids. 


C. S. 


Nitrotoluic Acids, Azotoluic Acids, and a New Cymenesul- 
phonic Acid. By F. Firrica (Deut. Chem. Ges. Ber., vii, 
1357—1361). 


AccorDING to theory, only two mononitrotoluic acids can exist; one of 
these has been obtained by the oxidation of a-nitrocymene, and the 
second by oxidising cymene with red nitric acid; the latter ought, 
therefore, also to have been produced. by the oxidation of the solid 
8-nitrocymene. This, however, is not the case, a new acid being 
formed, which is quite different from the a-acid, and more nearly 
resembles the 8-acid, from which, however, it differs by being quite 
insoluble in hot water. By the action of water and sodium-amalgam, 
isomeric azo-acids are formed; the 6-compound is almost insoluble in 
cold water, more freely in hot water, and readily in alcohol, and crys- 
tallising in yellowish microscopic needles, melting at 182°—184°. The 
y-compound is insoluble in water, sparingly in alcohol, and crystallises 
in tufts of needles, which, when heated, sublime without melting. 
a-Nitrotoluic acid yields an azo-compound which is identical with that 
obtained from the @-acid. 

To explain these facts the author assumes (1) that 8-nitrocymene is 
—— a condensed a-nitrocymene, to which he gives the following 
ormula :— 
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i. a 
O CH 
) 1) 
CH 
| | 
C;H, CH; 


In converting this compound into the azo-acid, the two aromatic 
nuclei would again assume their original constitution, being now 
linked together by nitrogen. 

(2.) To explain the identity of the a- and @-azo-acid, we can either 
assume that one of the nitro-acids has undergone a molecular change, 
or that their constitution is the following :— 


r" 

C CG 

NN 
HO ( } ° Hé OH 

HO | cH N 
\cZ I 
l HC C 
CO.0H \oF 

; | 

CO.0H 


When 8-nitrocymene is gently heated with concentrated sulphuric 
acid, a new cymene-sulphonic acid is formed, crystallising from hot 
water in plates melting at 177°. 

C. S. 


Note by the Abstractor.—The author himself confesses that the 

hic formule which he proposes are not very satisfactory, and I 

believe that the constitution of the above compounds can be explained 

in a much more simple way. Several chemists have already pointed 

out that in. benzene the position 1 is probably not identical with 6; and 

if this be true, not two but four nitrotoluic acids could exist, as the 
following diagram shows :— 

CH; 


a 


=O oo 2 
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But of these, 2 and 3, and 5 and 6, would probably yield identical 
azo-compounds; for Claus has shown that the azobenzoic acids have 
not the formula C,HiN,O, but contain two atoms of hydrogen less. 
From his researches, it appears, further, that common nitrobenzoic 
acid and paranitrobenzoic acid yield an identical diazobenzoic acid, 
while that obtained from the ortho-acid is quite different. The follow- 
ing diagrams give a simple explanation of these facts :— 


CO.H 
S= 0 
\4 NO, A a 
CO.H 
atin ff % 
0 — y 


Co,H 


() NO, s CO.H ( ) NO, & CO.H 
cou \ } No, coo.) No, 5 


~~ 
( ) sila ( C0.H 
CO.H \A —N— y 


Now, as the constitution of the diazotoluic acids is undoubtedly 
quite analogous to that of the azobenzoic acids, it is easy to understand 
that two of the nitro-acids will yield one and the same azo-acid. 


C. 8. 


— 


Amidosulphonic Acids. By H. Limpricur 
(Deut. Chem. Ges. Ber., vii, 1349—1353). 


SuLPHANILIC acid is most conveniently prepared by precipitating a hot 
solution of aniline oxalate with a concentrated solution of calcium 
ethylsulphate, evaporating the filtrate to dryness, or better to crystal- 
enn and heating the aniline ethylsulphate thus obtained gradually 
0 r Is 


OH NH, 
C.H;.N H, SO, { — C,H, + C.H,0. 
5 


C, 2 


This amidobenzenesulphonic acid is identical with common sulph- 
anilic acid, and is also produced by the reduction of one of the nitro- 
benzenesulphonic acids. It forms rhombic plates ; on heating its diazo- 
compound with hydrobromic acid a bromobenzenesulphonic acid is 
formed, yielding a barium salt which crystallises in anhydrous nodules, 

tT 2 


268 ABSTRACTS OF CHEMICAL PAPERS. 


a chloride crystallising in prisms, melting at 69°, and an amide which 
melts at 156°. Another amidobenzenesulphonic acid, crystallising in 
long needles, and already observed by several chemists, is obtained by 
reducing the corresponding nitro-compound. The bromobenzene-sul- 
phonic acid obtained from it forms a barium salt crystallising with 
2 mol. water ; its chloride is aliquid, and the amide melts at 149°. The 
third nitrobenzenesulphonic acid yields an amido-acid forming com- 
pact rhombohedral crystals. By the action of hydrobromic acid on its 
diazo-compound, a bromobenzenesulphonic acid is obtained, which 
yields a barium-salt containing 1 mol. water, a liquid chloride, and an 
amide melting at 180°. In order to elucidate the constitution of the 
B-amido-acids, the corresponding bromo-acids were fused with potash, 
but all three were thus converted into resorcin. This fact shows that 
fusion with potash is not a trustworthy reaction for determining the 
structure of aromatic compounds. 

When methylaniline ethylsulphate is heated to 210°, it is converted 
into methylsulphanilic acid, crystallising from hot water in small, 
glistening plates, consisting of C;H;N(SO,H)+H,0. The barium salt, 
(C;H,sNSO;).Ba + 34H,0, forms small glistening prisms ; the calcium 
salt, (C;H,NSO;).Ca + 4H,0, crystallises in small shining plates. 
The lead-salt forms small yellowish plates, with 8 mol. water. Methyl. 
sulphanilic acid forms a diazo-compound, which is readily decomposed 
by heating it with water or hydrobromic acid, but not changed whenit 
boiled with alcohol, even under pressure. C. S. 


Orthoamidotolueneparasulphonic Acid. By H. Limpricur 
(Deut. Chem. Ges. Ber., vii, 1353—1355). 


Wuewn the diazo-compound of orthamidotolueneparasulphonic acid is 
heated with fuming sulphuric acid, it is converted into orthocresol- 
parasulphonic acid, which is thus obtained in a much purer state than 
by boiling the diazo-compound with water. [C;H,(OH)SO,],Ba + 
13H,0 and C,H,(OH)SO;K + 3H,0 crystallise in warty masses, or 
tufts of microscopic needles. When orthobromotolueneparasulphonic 
acid is nitrated, it yields the same nitro-acid that is formed by heating | 
the nitrodiazo-compound with water. By reducing it with ammonium 
sulphide, and treating the amido-acid with sodium-amalgam, a new 
amidotoluenesulphonic acid is formed, erystallising in tufts of needles, 
which are sparingly soluble in alcohol and water. The formation of 
this acid shows that it is metamidotolueneparasulphonic acid. 

The diazo-compound of dibromorthamidotolueneparasulphonic acid 
is a gelatinous precipitate, consisting of small needles, and yielding 
when boiled with water, dibromorthocresolparasulphonic acid. 
[C,;H,Br.(OH)SO,],Ba + 83H,0, and C,;H,Br.(0H)SO,;K + H,0 
form brownish plates. By the action of hydrobromic acid on the 
diazo-compound, it is converted into tribromotolueneparasulphonic 
acid. (C;H,Br,SO;),Ba + 13H.O forms warty crystals, which are 
sparingly soluble in water; C,H,Br,;SO;K is readily soluble. and crystal- 
lises in needles. The chloride is a viscid liquid, and the amide 4 
reddish amorphous powder. When dibromortho-amidotoluenepara- 
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sulphonic acid is added to cold fuming nitric acid, its nitrodiazo-com- 
pound is formed, which is precipitated by water as a white powder. 
On heating it with hydrobromic acid, it is converted into a tribromo- 
acid, which is identical with that described above. 

C. S. 


Naphthylaminesulphonic Acids. By E. Scumipt and B. ScHaa. 
(Deut. Chem. Ges. Ber., vii, 1867—1369). 


By the action of fuming sulphuric acid on naphthylamine, a sulphonic 
acid, CyH,(NH,)SO,H + 4$H,0, is formed, crystallising from hot 
water in glistening needles. The acid and its salts are fluorescent. 
[CipH.(NH,)SO; ].Ba + 8H,0, and [CioH.(NH,) SO; ].0a + 8H,0, 
crystallise in monoclinic plates ; [CioHe(NH.)SO;|;Pb + 8H,O forms 
plates or needles. This acid appears to be identical with Piria’s 
naphthionic acid, the mother-liquors containing a much more soluble 
isomeride. A third isomeric acid is obtained by the reduction of 
laurent’s nitronaphthalene-sulphonic acid. It forms thin, glistening 
needles, C,pyH,(NH,)SO;H + H,0, and yields different salts. as 


Phenylene-oxamic Acid. By O, KLUSEMANN 
(Deut. Chem. Ges. Ber., vii, 1261). 


Tue phenylene-diamine referred to in the preceding abstract yields 
NH, 
phenylene-oxamic acid, Og.H¢ when boiled with alcohol 
\NH.C,0;.0H, 

and oxalic acid for five or six hours, the best result being obtained by gra- 
dually adding the solution of the diamine to the boiling solution of the 
acid; the same product is also formed by the long-continued boiling 
of a solution of oxalate of phenylenediamine. 

The new product is sparingly soluble even in boiling water, and is 
thereby readily separated from the easily soluble oxalate of phenylene- 
diamine ; it can, however, be crystallised from water. It forms very 
soluble salts, from which the acid is precipitated on addition of stronger 
acids. The silver-salt is CSH,AgN.O. 

Oxalic ether appears to act on phenylene-diamine, producing the cor- 


responding oxamide, CH, N¢,0.. This is an amorphous product, 
\nH% 


insoluble in all solvents. Formic acid produces a crystalline product 
now under examination. 
C. R. A. W. 


Isocyanophenyl Chloride. By E. Sexut and G. ZigRoup 
(Deut. Chem. Ges. Ber., vii, 1228—1234). 


On saturating a solution of phenylic mustard-oil in chloroform with 
chlorine, the following reaction takes place :— 


C.H;.NCS + 4Cl = C,H;.NCCl, + SCl.. 
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The isocyanophenyl chloride, thus formed, is a yellowish, heavy liquid, 
boiling at 211°—212°, and having a very pungent smell, which vio- 
lently attacks the mucous membranes. It acts readily on glacial acetic 
acid, acetanilide being formed by the following reactions :— 


(1.) C.H;.NCCl, + C.H,O., = HCl + C,H;0Cl + C,H;.NCO + HCl. 
(2.) C,H;.NCO + C,H,O,. = CO, + C,H;NH(C;H;0). 


Dry silver oxide decomposes the chloride with such violence that a 
is carbonised ; at the same time some phenyl cyanate, C,H;.NCO, 
is formed. When hydrogen sulphide is passed into the chloride, the 
mustard-oil is formed again, and with aniline it yields an isomeric ¢ri- 
phenylguanidine, CSHs;NC(NHC,H;)2, forming a hydrochloride, which 
melts at 207°. Cold water does not act on the chloride, but when the 
chloride is heated with water to 100°, diphenylurea and aniline hydro- 
chloride are produced, while with alcohol, which acts very violently on 
it, it yields phenyl urethane, cof WH(GHLY In the preparation of 
isocyanophenyl chloride, higher chlorinated products are also formed. 
Thus on treating a product, which was not purified by fractional dis- 
tillation, with aqueous ammonia, a body having the composition 
C,H,Cl.NC(OH)NH:, was obtained, crystallising in white plates, and 
yielding, on distillation with potash, chloraniline. 
C. S. 


Selenio-benzamide. 
By F. v. DEcuHEND (Deut. Chem. Ges. Ber., vii, 1278). 


Just as sulphuretted hydrogen and slightly ammoniacal’ alcoholic 
benzonitril form sulphuretted benzamide (Cahours), so seleniuretted 
benzamide is obtained by substituting seleniuretted hydrogen for sul- 
phuretted hydrogen. This compound forms large golden-yellow needles 
having the composition C;H;NSe. On boiling it with iodine, selenium 
is withdrawn, and a compound formed, probably indicated by the 
formula aacer} Se, this substance being analogous to the corre- 
sponding sulphur-compound obtained by Hofmann. 
C. R. A. W. 


Dinitrobenzanilide. 
By M. MacHueu (Deut. Chem. Ges. Ber., vii, 1266). 


NiTROBENZOIC acid was prepared by adding fused benzoic acid to a 
mixture of sulphuric and nitric acids; after crystallisation from hot 
water this substance melted at 141°—142°. Nitrobenzoyl chloride, pre- 
pared from it by means of phosphorus pentachloride, is, when purified 
by being submitted to a low temperature, and pressure between filter- 
paper, a crystalline solid (Cahours described it as a liquid), melting at 
35” and boiling at 275°—278° ; it is readily soluble in ether, forms nitro- 
benzamide with ammonia, and reproduces nitrobenzoic acid with water ; 
when it is treated with nitraniline in ethereal solution, considerable heat 
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is evolved, and dinitrobenzanilide separates as a white powder, which 
may be separated from the hydrochloride of nitraniline simultaneously 
formed by means of boiling water, which dissolves the latter; the in- 
soluble residue is crystallised from amylic alcohol, in which it is much 
more soluble than in ethylic alcohol: it melts at 187°, and is insoluble 
H 
in ether, water, and dilute acids; its composition is x C.H,(NO.) . 
C,;H,(NO;)O0 
By the action of alcoholic ammonium sulphide on this compound, the 
H 
corresponding diamido-benzanilide, N< CsHi(NH2) , is produced; 
C,H,(NH,)O 
nascent hydrogen (tin and hydrochloric acid) seems to remove all the 


oxygen, forming a base, probably ms} C,H. 
C,H, 
C. R. A. W. 


Benzanilides and Anhydrobenzoyl-diamidobenzene. By 
C. Stéver (Deut. Chem. Ges. Ber., vii, 1814—1317). 


a-NITROBENZANILIDE (last volume, 806) melts at 199°, and is a para- 
compound, yielding with potash paranitraniline melting at 146°; and 
on reducing it and decomposing the diamido-compound thus formed 
with potash, paramidobenzene melting at 140° is obtained. @-nitro- 
benzanilide yields the nitraniline melting at 67°, which by reducing 
was converted into a diamidobenzene melting at 102°. This com- 
pound appears, therefore, to belong to the ortho-series, although the 
melting point of the diamidobenzene is a little higher than that found 
by others. By the action of hydrogen on orthonitrobenzanilide no 
benzoyldiamidobenzene is formed, but anhydrobenzoyldiamidobenzene, 
C,;HiN2, yielding a mononitro-compound, which is only sparingly 
soluble in water, ether, and chloroform, but dissolves readily in hot 
acetic acid and alcohol, and crystallises in granules of small yellow 
needles melting at 196°. It has feebly basic properties and yields on 
reduction, amidanhydrobenzoyl-diamidobenzene, which crystallises from 
alcohol in derise white granules melting at 245°. It is a bi-acid base 
yielding the following salts: C;;H1,N;,S0,H, + 2H,0 is sparingly soluble 
in hot water and crystallises in small needles. The hydrochloride is 
anhydrous and readily soluble in water, and is precipitated by hydro- 
chloric acid in small plates. The nitrate is also freely soluble and forms 
small anhydrous needles. The constitution of anhydrobenzoyldiamido- 
benzene is probably — 
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Amidobenzonitril. By A. Fricke 
(Deut. Chem. Ges. Ber., vii, 1321—1322). 


WHEN metanitrobenzoyl chloride is treated successively with ammonia 
and phosphorus pentachloride, common nitrobenzonitril is produced. 
The corresponding para-compound yields paranitrobenzonitril, which is 
readily soluble in hot alcohol, acetic acid, and chloroform, and crystal- 
lises in glistening plates melting at 147°. By the action of acetic acid 
and tin, it is converted into paramidobenzonitril, crystallising from hot 
water or alcohol in small needles melting at 110°. a 


Benzoylamidophenols. 
By H. Morse (Deut. Chem. Ges. Ber., vii, 1319—1320). 


Wuen amidopheno] hydrochloride, obtained from the volatile nitro- 
phenol, is heated with benzoyl chloride to 150°, the compound 
C,H.(OH)NH.CO.C,H; is obtained, crystallising from alcohol in 
colourless or reddish plates and prisms which melt at 103°, and have 
an agreeable smell. It yields a dinitro-compound forming straw-yellow, 
slender needles melting at 173°. When treated with tin and hydro- 
chloric acid, it yields a diamido-compound, crystallising in needles with 
colour in the light. The non-volatile nitrophenol yields a nitrobenz- 
amidophenol melting, with decomposition, at 139°. 

‘ C. S$. 


Isomeric Mononitrobenzonaphthylamides. By P. Eset 
(Deut. Chem. Ges. Ber., vii, 1817—1319). 


WHEN naphthylamine is fused with benzoic acid, no benzonaphthylamide 
is formed, but it is easily produced, as Church has shown, by heating 
naphthylamine with benzoyl chloride. It is almost insoluble in water 
and crystallises from alcohol in glistening needles melting at 156°. By 
nitration it yields two, or perhaps three mononitro-compounds. «-Nitro- 
benzonaphthylamide, CyH¢(NO,)NH.CO.C,H;, forms yellowish prisms 
melting at 224°; the 6-compounds crystallise in glistening yellow prisms 
melting at 174°—176°. «-Ainidobenzonaphthylamide crystallises from 
alcohol in needles melting at 186°; a CiH.(NH.)NH.COC,H;.ClIH 
is sparingly soluble in water and alcohol, and forms microscopic 
needles. The sulphate and oxalate form feathery crystals, and the 
nitrate warty crystals. When £-nitrobenzonaphthylamide is reduced. 
it yields, analogously to the corresponding anilide (see preceding 
page) anhydrobenzoyldiamidonaphthalene, CyHsN.NH.C.C,Hs, which is 
sparingly soluble in water, readily in alcohol, and forms yellow crystals 
melting at 210°. It is a monacid base, and forms a hydrochloride 
crystallising in microscopic colourless needles; the nitrate forms long 
yellow needles, and the sulphate crystallises in undulating forms. 
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Derivatives of a-Phenylene-diamine. By G. A. BArBAGLIa 
(Deut. Chem. Ges. Ber., vii, 1257). 


‘fxg phenylene-diamine described by Hofmann (Deut. Chem. Ges. Ber., 
vii, 812), was heated with 24 molecules of glacial acetic acid until the 
mass became solid on cooling; on dissolving it in hot water and coolin 
the solution, crystals of diacetophenylene-diamine, C,H,(NH.CO.CHs)2, 
separate; these are but sparingly soluble in cold water, but dissolve 
more readily in hot water and in alcohol; they melt at 191°. 
NH.CO.CH; 
Mononitrodiacetophenylenediamine, Cat} NO, , is produced 
NH.CO.CH; 
when diacetophenylenediamine is dissolved in glacial acetic acid, and 
the solution is gradually added to fuming nitric acid ; it melts at 246°, 
NH, 
and furnishes nitrophenylene-diamine, C,H; ar when treated with 
2 
boiling solution of caustic soda. This body is soluble in water, more 
soluble in alcohol and ether; it melts at 161°, and is isomeric with the 
nitrophenylene-diamine which Gottlieb obtained by treating dinitraniline 
with sulphide of ammonium, and with the “azophenylenediamine”’ of 
the same chemist. If the action of the caustic soda be prolonged 
(up to 10 or 15 hours), the resulting product is nitramidophenol, 
NH 


2 
C;H;< NO, instead of nitrophenylenediamine ; this compound is pre- 
OH 


cipitated from the soda-solution by hydrochloric acid as a dirty yellow- 
ish green mass, which is obtained in the form of reddish-yellow plates 
after crystallisation from water: it is very soluble in hot water, alcohol, 
and ether, and yet more so in glacial acetic acid ; it melts at 133°—134°, 
and, like all phenols, gives compounds with ammonia, potash, soda, 
silver oxide, &c.; it also forms a very soluble platinum salt. This 
nitroamidophenol is isomeric with the body which Laurent and Gerhardt 
obtained by acting on dinitrophenate of ammonium with sulphide of 
ammonium. 

By prolonging the action of the caustic soda, it seems probable that 

NO, 


nitroresorcin, CsH;< OH, or an isomeride, is formed, though this is 


not yet distinctly proved. Unless the caustic soda-solution is boiling, 
but little ammonia is evolved, and hence little conversion of amidogen 
into hydroxyl is brought about. It is noticeable that, according to 
Wagner, such a reaction is practicable only in the case of amido- 
groups being present previously to nitration; e.g., dinitrobenzene fur- 
nishes a nitraniline which will not thus decompose, whilst the nitraniline 
from nitration of acetanilide readily exchanges NH, for OH. 

_ Attempts to convert nitrophenylene-diamine and nitramidophenol 
into the corresponding amido-bodies did not meet with success, sulphide 
of ammonium having but little action in open vessels at the ordinary 
temperature, but causing destruction in sealed tubes at 100°. Tin 
and hydrochloric acid do not produce the desired result. 
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By the action of cyanogen chloride on phenylene-diamine, a product 
is formed which appears to be the phenylene analogue of melaniline; 
this is under investigation. 

C. R. A. W. 


Derivatives of Tolylene-diamine. By Rosert Lussy 
(Deut. Chem. Ges. Ber., vii, 1263). 


CuLorocarsonic ether acts on powdered tolylene-diamine energetically, 
forming tolylene-wrethane, Cie one and the hydrochloride 
of tolylene-diamine ; these are separable by means of water, from which 
the former crystallises first in white shining needles, which melt at 
137°, and are soluble in ether. On distillation, this substance partly 
comes over unchanged, partly splits up, probably into alcohol and 


tolylene cyanate, CHK co! on distillation with phosphoric anhy- 


dride, this action appears to take place more readily; the cyanate 
readily passes into a polymeric solid modification. 

Tolylene sulphurea is obtained on mixing warm solutions of equivalent 
quantities of tolylene-diamine sulphate, and potassium sulphocyanate, 
evaporating to dryness, taking up with alcohol, and crystallising after 
decolorising the solution with animal charcoal, and finally allowing 
the resulting crystals of tolylene sulphocyanate to stand ; spontaneous 
isomeric change then ensues, and so completely, that after a time no 
coloration with ferric chloride can be noticed (the tolylene sulpho- 
cyanate gives this coloration just as readily as an inorganic sulpho- 
cyanate). The new product is insoluble in cold and hot water, and in 
ether, and is but very sparingly dissolved by boiling absolute alcohol ; 
it is crystallisable from glacial acetic acid, and melts at 139°; its con- 


stitution is— 
NH.CS.NH, 


C,H ; 
”“"\NH.CS.NH; 


Carbon disulphide acts on all alcoholic solutions of tolylene-diamine, 
producing a crystalline product, now under examination. 


C. R. A. W. 


Formation of Diphenyl-compounds within the Molecule. 
By C. GrRArBE (Ann. der Chemie, clxxiv, 177—210). 


Wuaite the formation of diphenyl from benzene by heat requires a very 
high temperature, compounds containing two aromatic nuclei, linked 
together by elements or radicals, are converted into diphenyl-compounds 
at a bright red heat. In the former and analogous cases, as the for- 
mation of ditolyl, anthracene, and phenanthrene from toluene, free 
hydrogen is given off, but in the latter none, or only a little, the hydro- 
gen being in fact at once removed by acting on a part of the original 
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substance; and this seems to be the reason why the reaction takes place 
at a much lower temperature, the removal of one of the products acting 
here in the same way as in the phenomena of dissociation. Thus, when 
diphenylamine is passed through a red-hot tube, the following reactions 
take place :— 

Carbazol. 


C,H; CoH 
NH | _ >NH + Hp. 
C,H; 


6444 


C.H; 
NH + H, C.H, + C.Hs.NH:. 
C.H; 


C,H, 


bn + 2H, = 2C,.H, + NH. 
; C,H; 

Methyldiphenylamine is decomposed at a much lower temperature 
than diphenylamine, but no methylcarbazol is formed. A great quan- 
tity of carbon separates out in the tube, and the volatile products 
consist of benzene, aniline, benzonitril, diphenylamine, carbazol, hydro- 
gen, marsh-gas, and nitrogen. In this reaction, therefore, the methyl- 
group is first eliminated as marsh-gas, and the diphenylamine thus 
formed yields carbazol, aniline,and benzene. The formation of benzo- 
nitril is explained by the equation: 


C,H; 
C.H; 


pron = C,H;.CN + C,H, + H.. 


The author has already shown that the paraphenyl sulphide which 
Stenhouse obtained by passing phenyl] sulphide through a red-hot tube, 
is diphenylene sulphide, C,.HsS, which crystallises from alcohol in long 
needles, melting at 97° and boiling at 332°—333°. The reactions by 
which this body is formed are explained by the following equations :— 


C,H; C,H, 
Ss = | »s +e 

C,H; CH, 

C.H; 


S + 2H, = 2C,H, + SH:. 
C.H; 


Besides these products, a small quantity of a crystalline body was 
formed, boiling at a very high temperature and crystallising from 
acetic acid in needles melting at 97°. This substance is probably 
phenyl-diphenylene sulphide, C;H;.C,.H;S. 

Diphenyl disulphide does not distil without decomposition, as is 
stated in the handbooks, but is partially decomposed at about 300° 
into phenyl sulphide and free sulphur, which converts a part of the 
substance into a smear. 
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When a mixture of phenol and lead oxide is distilled in a retort, only 
3—4 per cent. of the former is converted into diphenylene oxide, 
C,.H,O, the greater part of the phenol distilling without change. The 
reason of this seems to be that a basic phenate is formed, which is de- 
composed in the following way :— 


C.H;.0.Pb.OH = C,H;.OH + PbO. 


Hoffmeister has stated that phenyl ether is not decomposed at a red 
heat, but this is a mistake; by passing its vapour through a red-hot 
tube, benzene and phenol are formed, together with a product boiling 
at 270°—300°, and containing, besides unaltered pheny] ether, probably 
also diphenylene oxide. 

When diphenyl-methane is passed through a red-hot tube, it is 
— according to the following equation, into diphenylene- 
methane :— 


C,H. C,H, 
2 CH, = | CH: + C,H, + C,;H;.CH3. 
C,H; C.Hy 
This hydrocarbon is identical with that which Fittig obtained from 


diphenylene ketone, and either identical, or more probably isomeric, 
with the fluorene which Barbier found in coal-tar. 
C. S$. 


On the Hydrobromides of Quinine and on the Preparation 
of the Neutral Hydrobromide. By M. Boi.tie (J. Pharm. 
Chim. [4], xx, 151—183). 

NEUTRAL quinine hydrobromide is prepared by gradually adding an 

alcoholic solution of neutral quinine sulphate to an alcoholic solution 

of barium bromide until no further precipitate occurs. The mixture 
is diluted with water and the alcohol distilled off; it is then filtered to 
separate the precipitated quinine sulphate: on concentration of the 
filtrate, an abundant crystallisation of quinine hydrobromide takes place. 

It may also be prepared by dissolving hydrated quinine in dilute hydro- 

bromic acid. 

The formula of the neutral hydrobromide is CoH4N,0,.HBr.H,0, 
and that of the acid bromide is C,.H,N.O,.2HBr.3H,0. 

The author considers that the neutral hydrobromide possesses many 
advantages as a medicine over the officinal quinine sulphate, being 
richer in quinine and very much more soluble in water. . ™ 

. J. H. 


Extraction of Crystallised Digitalin. 
By C. A. NativeLue (J. Pharm. Chim. [4], xx, 81—87). 


Leaves of digitalis should be gathered from two-year old plants when 
beginning to flower, the stalks and midribs being discarded, as these 
parts contain very little digitalin. For analysis 100 grams may be 
used, but with care 20 grams will be sufficient. On a larger scale the 
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following is the method employed:—1,000 grams of the leaves are 
reduced to a fine powder and added to 250 grams of neutral lead 
acetate dissolved in 1,000 grams of distilled water. The mixture is 
passed through a sieve and allowed to stand for 24 hours with 
occasional stirring. It is then allowed to settle and the subsided 
mass exhausted with alcohol of 50° until all bitterness ceases. To 
this liquid a saturated solution of 40 grams of sodium bicarbonate in 
cold water is added; and after the effervescence has ceased, the alcohol is 
distilled off, the residue evaporated in the water-bath to 2,000 grams, 
and then diluted with its own weight of water. Two or three days 
afterwards the clear liquid is siphoned off, and the precipitate passed 
through a linen strainer and pressed. The precipitate is suspended in 
1,000 grams alcohol of 80° and strained through a metallic or fine 
linen sieve ; the turbid liquid is raised to ebullition, and a solution of 
10 grams of neutral lead acetate added ; the ebullition is continued for 
some minutes and the liquid then cooled and filtered, the precipitate 
being thrown ou the filter and squeezed; 50 grams of finely-powdered 
vegetable carbon, washed with acid and quite neutral, are then added ; 
the alcohol is distilled off; and the residue, after being heated for some 
time in the water-bath to drive off the last traces of alcohol, is strained 
through a sieve. The carbon residue is dried and exhausted by dis- 
placement with pure chloroform until the washings are colourless, and 
the liquor is distilled and evaporated to dryness. The residue is crude 
digitalin mixed with pitchy matter and oil. It is dissolved, with gentle 
heat, in 100 grams alcohol of 90°, 1 gram of neutral lead acetate 
dissolved in a little water is added, together with 10 grams of washed 
animal charcoal in fine grains, without powder ; the mixture is boiled 
for 10 minutes and cooled, then allowed to settle, and filtered through 
cotton wool, the carbon deposit being last thrown on the filter; this 
deposit is exhausted with alcohol and the alcohol is distilled off, where- 
upon the digitalin is left as a clotted, crystalline mass, contaminated 
only by coloured oil. To obtain a white product, the mass is dissolved 
by heat in 8 grams of alcohol of 90°, and the solution agitated with 
4 grams of ether and 8 grams of water. The ether does not separate, 
and the mixture is allowed to rest in a cool place during the night. 
The next day nearly the whole of the digitalin (about four-fifths) will 
be found deposited in white needle-shaped crystals, which are to be 
thrown on a filter and washed with ether. The crystals may be further 
purified, if necessary, by treatment with alcohol and animal charcoal 
as before. 
H. J. H. 


Physiological Chemistry. 


Composition of Bone after Varied Feeding. By H. Wzisker 
(Zeitschr. f. Biologie, x; 410—438). 


A contrnvaTIoN: of the author’s researches on the same subject. He 
had previously ascertained that by feeding adult, and even growing 
animals, upon food deficient in earthy phosphates, a diminished forma- 


Gerace ere + 
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tion of bone takes place, but that the bones are not altered in compo- 
sition so far as their mineral constituents are concerned. This led him 
to doubt the causation of rickets and other diseases of bone attended 
with unusual fragility, by food deficient in mineral matters. These 
conclusions were, however, called in question by Forster, whose experi- 
ments and conclusions are sharply criticised by Weiske. 

The author was hence led to extend and amplify his research ; and as 
he had previously been led by his own experiments to the conclusion 
that strontium and magnesium phosphates are, when administered in 
food, incompetent to replace calcium phosphate in the bones where an 
insufficiency of this last salt is ingested, and, as moreover, this statement 
had been disputed by Konig, Weiske has repeated his experiments 
upon the replacement of one earthy phosphate by another. His experi- 
ments appear to have been carefully devised, and to have been carried 
out with elaborate care as to details. He summarises his conclusions 
thus :—1. When animals are fed on food deficient in a mineral con- 
stituent (calcium), they succumb in about the same time and with the 
same symptoms as when they perish from ordinary starvation 
(Gesammthunger). 2. If the withdrawal of mineral matter from the 
food be as complete as possible, not only is there no further incre- 
ment of bone-earth, but, as in ordinary starvation, there is even a dimi- 
nution of this substance in the bones. 3. The withdrawal of one 
mineral constituent from the food administered does not cause an 
increase or diminution of any one constituent alone of the bone-earth 
deposited, at least not to an appreciable extent. Nor do such diseases 
of bone as rickets and osteo-malachia follow such withdrawal of 
mineral matter from the food. 4. No substitution of one basylous 
metal for another (strontium, magnesium, &c., for calcium) takes 
place either when the food is normal, or when bone-earth is withdrawn 
from the food and replaced artificially by phosphates of the metals 
sought to be introduced. 

Weiske believes that Konig’s method of analysis was defective, and 
that due care was not taken in his experiments to ensure the complete 
separation of strontium and calcium. 

T. S. 


Contribution to the Physics of Milk. By W. Fieiscumann 
(Landw. Versuchs-Stat., xvii, 251—261). 


Tue author was led to make observations on the specific heat and the 
temperature of the maximum density of milk, as having a practical 
bearing on the process, introduced from Sweden and rapidly spreading, 
of cooling milk with ice before skimming. The specific heat, obtained 
by the method of mixing with hot water, of ten samples of milk whose 
temperatures were from 0° to 19°, the temperature of the water being 
99°, varied from ‘80 to ‘89, the mean being *847. The specific heat of 
cream in two experiments was found to be ‘78. The maximum density 
of milk was found in four experiments to be between 0° and 1°, and 
its coefficient of expansion is much greater than that of water. Its 


‘volume at 0° being 1, at 2° it was found to be about 1-0001, at 10° 


10013, at 17° 1:003. Below 0° its volume increases, being at —2°, in 
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one experiment = 1:001198. These numbers must be considered as 


approximations only. 
E. K. 


The Colouring Matter of Blood (Hematin) does not contain 
Iron. By C. Paquetin and L. Jouty (Compt. rend., Ixxix, 
918—921). 


From the observation that by repeated purification the iron contained 
in the colouring matter of blood could be so far reduced in quantity 
that from a considerable percentage only a trace remained, the authors 
have for some time been of opinion that pure hematin does not con- 
tain iron. This opinion, which was moreover strengthened by the 
researches of Chevreul upon the same subject, they have now verified, 
having succeeded in devising a process by which the whole of the 
iron may be removed, and the hematin obtained in a state of purity. 
Their method is shortly as follows :— 

The albuminous principles of the blood having been removed by 
basic lead acetate, the corpuscles are dried and powdered, then digested 
in glacial acetic acid until they are reduced to a gelatinous mass. The 
colouring matter is then taken up by carbon sulphide or benzene, and 
the hematin recovered by careful evaporation of the solvent. 

The corpuscles may with advantage be macerated in alcohol contain- 
ing 10 per cent. of ammonia previous to the treatment with acetic 
acid. 

The purification of the hematin from iron is the next step. It is 
dissolved in ten times its weight of acetic acid, 2} parts of citric acid 
dissolved in a little water are added, and the whole is brought to ebul- 
lition to favour the solution of the iron. To the cooled liquid, ammonia 
is added in quantity exactly sufficient to neutralise the acids, and the 
precipitated hematin allowed to subside. 

The foregoing treatment is repeated as long as ammonium sulphide 
discovers in the supernatant ammoniacal liquid any trace of iron. The 
purified hematin is finally dissolved in ether, the solution filtered, and 
the ethereal liquid allowed to evaporate spontaneously. The pure 
colouring matter is insoluble in water, slightly soluble in alcohol, 
but readily so in ether, chloroform, carbon sulphide, and benzene. It 
burns on platinum like a resinous substance, without leaving any 
trace of ash. 


J. W. 


Colouring Matters from a Pathological Urine. 
By F. Baumstark (Deut. Chem. Ges. Ber., vii, 1170—1172). 


Tue urine of a patient suffering from Lepra was claret-coloured, and 
yielded two amorphous colouring substances which the author calls 
wro-rubrohematin, CosHyNeFe20x, and wro-fuscohamatin, CesHyogN Ox. 
These are probably the result of a degeneration of the colouring matter 
of the blood. 


= Ee 
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On the Nature of the Bodies in the Human Organism 
which exhibit the Polarization-Cross. By MM. Dasrre 
and Morat (Compt. rend., xxix, 1081—1083). 


TuEsE polarising bodies were first discovered in 1866 by M. Dareste 
in the egg of a fowl, and he has since found them in the tortoise, in 
bony fishes, and in many parts of the human organism. He thought 
they were formed of animal starch, and believed he had succeeded in 
transforming them into glucose. More recently other observers have 
thought they were formed of leucine. 

The authors state that their researches prove that the matter of 
these polarising bodies is lecithine, a substance which, although appa- 
rently amorphous, is in reality formed of very regular spheroids which 
have the optical character of the cross. They also say that many other 
substances have the same polarising power. 

H. J. H. 


Composition and Physiological Effects of Coal-tar Products. 
. By J. Dumas (Compt. rend., xxix, 935—937). 


THE coal-tar of Bessége, used in Balbram’s experiments, was analysed 
with the view to discover to which of its constituents it owed its 
marked insecticidal properties. It was found to be poorer in benzene 
and somewhat richer in naphthalene and the heavy oils than average 
coal-tar. As Rommier had already shown that the alkaline substances 
in tar do not possess any extraordinary toxicological effects, it was 
deemed advisable to examine the more or less volatile hydrocarbons 
contained in the given specimen. 1 per cent. mixtures were made of 
dry sand and of the hydrocarbons, and ‘1 gram of each mixture 
covered with a little cotton-wool, together with two or three cock- 
roaches, was put into 100 c.c. flasks, which were then immediately stop- 
pered. All the volatile neutral constituents of the tar were found to 
cause the death of the insects, as is seen from the following table :— 


Liquid products boiling eats tn 5 election 


under 110° ........ 
Liquid products boilin: : 
between 110°and 1308 f » 5 to 7 minutes. 
Liquid products boiling 5 to 10 


99 


between 120° and 140° ™ 
Liquid products boiling 
between 140° and 160° The seme. 
hee eve be vom Death in 10 to 15 minutes, 
Solid products rich in) Death in 65 to 75 minutes ; 
naphthalene, and boil- but after the first quarter 
ing between 180° and of an hour the insects 
240° ..... ote eeeees turn on their backs. 
ay nrg aoe roe | a Death after 12 hours. 
Products _ boiling O° 


tween 270° and 350° » 24 hours. 
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Those products which act slowly are yet certain in their effects, and 
this perhaps explains the marked effect of the coal-tar of Bessége, 
whilst benzene and other volatile oils, after having destroyed the 
insects in their immediate neighbourhood, would soon evaporate. The 
hydrocarbons of feebler tension will remain a longer time in the soil, 
penetrate to greater depths, and thus not only destroy present insects, 
but protect the roots of the vines against future invasions. To make 
quite sure about the effects of naphthalene, some perfectly pure speci- 
mens were taken, the action of which was indeed very slow but effectual 
inthe end. The author thinks it advisable to make more experiments 
with mixtures of heavy hydrocarbons and either sand or sawdust, 
with the view of putting a stop to the further spreading of the Phyl- 
loxera. 


R. 8. 


Chemistry of Vegetable Physiology and Agriculture. 


On the Ripening of Grapes. 
By A. Hitcer (Landw. Versuchs-Stat., xvii, 245—251). 


Tse author in 1862 commenced a series of experiments on the 
different organs of the vine during the period of growth of the fruit, 
but not having been able to continue them, he now publishes the 
results then obtained. The water, ash, and sugar in the leayes and 
fruit of two kinds of vine, collected at eleven different dates, were 
estimated, with the following results. The numbers in the “acid” 
columns represent the total free acid calculated as tartaric acid. 


Moisture. Ash. 
Austrian. Riesling. Austrian. Riesling. 

Leaves. | Fruit. | Leaves. | Fruit.}| Leaves. | Fruit.| Leaves. | Fruit. 

May 19th....| 19°69 | .. | 22°62 | .. | 4:7 . | 48 - 
June 27th....| 77°31 | 84°40] 66°45 |91°66] 3:29 1°24 2°17 1°56 
Aug.16th ....| 75°54 |87°77) 67°79 |84°76] 1°56 | 5°56 | 2°49 | 5°08 
» 22nd....| 68°66 | 85°84] 63°10 /|84°76] 1°82 2°91 2°1 2 ‘62 
» 28th....| 69°39 | 84°88] 64°65 | 86°83] 1°16 2°85 1°87 2°88 
Sept. Ist. ....| 66°43 |76°32) 56°54 |76°21] 2°48 2°13 2°97 2°76 
_— > ae a 80 -46 no 85 *24 oa 1°35 - 2°98 
» l7th....! 72°70 |83°79| 63°62 |83°02] 2°36 1°58 2°27 1°79 
» 28rd....| 60°59 | 84°99) 61°62 | 82°94] 2°46 1°44 2°72 1°18 
Oct. 10th ....| 67°44 | 82°61] 61°76 | 82°74] 2°45 | 3°07| 1°66 | 1-02 
Nov. 10th....| 65°08 /|81°10| 59°61 |81°68] 1°61 | 3:21 is 1°53 
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Sugar. Acid. 
Austrian. Riesling. Austrian. Riesling. 

Leaves. | Fruit. | Leaves. | Fruit. Fruit. Fruit. 

May 19th.... 18 ee 1°2 oe es 

June 27th....| 1°03 | 1°37} 1°0 1°01 os 
Aug. 16th....| 1°08 | 1°33 | 1°03 1 ‘23 4°65 4°95 
» 22nd....| 1°02 | 2°18; 1°05 | 1°81 2°55 2°47 
» 28th....| 1°06 | 4°25 | 1°12 | 2°39 1°27 1°65 
Sept. Ist ....| 1°08 | 2°53 1°14 | 2°58 1°27 1°20 
» 12th.... oe 4°49 oe 2°89 1°20 1°19 
» 7th....| 1°82 | 5°33 | 1°43 | 3°87 ‘67 1°05 
» 28rd....| 3°53 | 7°71 | 3°64 | 7°70 “60 75 
Oct. 10th....| 1°33 | 9°90 | 1°84 | 8°64 52 67 
Nov. 10th.... 52 | 9°90 “72 =| 8°21 52 “75 


The sudden rise and fall in the percentage of ash in the leaves 
between June 27 and August 22 is remarkable; also the increase of 
sugar in the leaves at the time of the greatest formation of sugar in 
the fruit, and its falling off in the leaves during the ripening of the 
grapes.. The different parts of the vines were examined on the 
same dates for oxalic, tartaric, tannic, malic, and citric acids, and 
microscopically for starch. 

Starch was found in May in all the young organs; in June it was 
found in the fruit-stalks, but not in the young fruit ; ‘from August it 
gradually left the leaves, and finally was found only in the wood and 
here and there in the fruit-stalks. Oxalic acid was found at first in all 
the organs, afterwards in the leaves only. Tartaric acid was at first 
in all the organs, then in leaves and fruit only, and finally confined to 
the fruit. Tannic acid, at first universally distributed, went to the 
leaves and young fruit, and disappeared at the end of August. Malic 
acid was found in May, in small quantity, in the branches and leaves, 
afterwards also in the fruit, and then gradually decreased in the 
leaves and increased in the fruit. A doubtful trace of citric acid was 
found in the ripe fruit only. ; 
E. K. 


Javanese Calisaya and Conchinine. By O. Hess 
(Annalen der Chemie, clxxiv, 337). 


Oinchona Calisaya from Java yields a bark containing much conchinine 
and usually little or no quinine, whereas the Peru and Bolivia 
calisaya bark is rich in quinine, and Cinchona pitayensis and other 
cinchonas contain but little conchinine. The author therefore considers 
that the Javanese calisaya is a peculiar species, and not identical with 
Weddell’s Cinchona Calisaya, since quinine and conchinine are not 
mutually convertible, so far as is known at present. This Calisaya 
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from Java must not be confounded with a cinchona brought over by 
Ledger, and named Cinchona Ledgeriana by J. E. Howard, who con- 
siders it to be a variety of Weddell’s Calisaya. The author views this 
species as identical with Weddell’s improved by cultivation. 

Hesse has obtained the following results from a sample of Calisaya 
bark sent him by De Vrij from Tjibodas, De Vrij’s own arialysis being 
also subjoined. Per 100 parts of dry bark there were found— 


Hesse. De Vrij. 
Ce sc cnceeeicses woes 3°18 0°50 
CE cvccceleedcavass 0°16 0°15: 
Amorphous bases ............ 0:77 } 3-60 
Quinine and Cinchonidine .... 0°00 
Be GN so os 60h 006 ceases 0-00 0°06 
4°11 4°31 


[For De Vrij’s answer to these remarks of Hesse, see p. 184 of this 
volume. ] 


The author discusses some of Zorn’s recent results (Jowrnal prakt. 
Chem. [2], viii, 279) ; he considers (without giving any reason whatever 
for his opinion) that the products obtained by Zorn from cinchonine, 
cinchonidine, and quinine are not formed from these alkaloids by re- 
placement of OH by Cl, but are addition-products obtained by adding 
the elements of hydrochloric acid to the alkaloids respectively. By 
acting on conchinine sulphate with hydrochloric acid (under conditions 
not distinctly described) he simply obtained the hydrochloride of 
conchinine, C.H..N.O..2HC1.H.O, and no chlorinated base, whereas 
Zorn obtained the hydrochloride of chlorocinchonide, C..H2,CIN.O, 
2HCl, by treating conchinine sulphate with hydrochloric 5 art w 

C. R. A. W. 


Occurrence of Aluminium in certain Cryptogams. 
By A. H. Cuurcu (Chemical News, xxx, 137). 


Recent exact analyses of the ashes of plants show that aluminium is 
not to be found amongst the constituents of flowering plants, and that 
its presence is confined to a few cryptogams. The present investiga- 
tion relates to the presence of this element in some Lycopodia and 
some of the closely allied species Selaginella. Great precautions are 
necessary to obtain accuracy. These are, a thorough washing and 
brushing of the specimens operated upon in a stream of distilled 
water, to remove every particle of foreign matter; the use of silver 
vessels instead of glass, to prevent the accidental introduction of 
alumina; and an exact method of precipitating the alumina from 
solution. 
The following results were obtained :— 
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100 parts of ash con- 
Percentage tain : 
of ash in : : 
dry plant. Silica. Alumina. 
Lycopodium alpinum ...... 3°68 10°24 33°50 
™_ clavatum .. ... 2°80 6°40 15°24 
~ BOUND nccccces 3°20 2°53 7°29 
Selaginella Martensii........ 11°66 41:03 0:26 
- spinulosa........ 3°44 6°67 none. 
Equisetum maximum ...... 20°02 62°95 none. 
Ophioglossum vulgatum .... 825 5°32 none. 
Psilotum triquetrum........ 5°06 3°77 trace P 
GC. &. P. 


Action of Vineyard-soil upon Sulphuretted and Alkaline Solu- 
tions. By M. Cauvy (Compt. rend., Ixxix, 651). 


In view of the proposed employment of the above solutions as a remedy 
against the Phylloxera, the soil of a vineyard was treated with 1 per 
cent. solutions of sulphydric acid, ammonium sulphide, and ammo- 
nia. In each case the odour was removed. The author asks how such 
solutions can be expected to act as insecticides after traversing the soil 
above the roots. 

B. J. G. 


Alcoholic Fermentation. 
By F. Mour (Deut. Chem. Ges. Ber., vii, 1421—1426). 


In this paper the author shows that Brefeld’s assertion as to the necessity 
of free oxygen for the development of yeast-cells, is abundantly dis- 
proved by known facts. 

= & 


Conversion of Alcohol into Ethyl Acetate by the (supposed) 
agency of Cryptogamic Life. By F. M. Rimmineron (Pharm. 
J. Trans. [3], v, 201). 


Cryptocams were found in a concentrated alcoholic infusion of quassia, 
in which had been developed a large quantity of ethyl acetate. They 
consisted of unicellular, roundish, nucleated bodies, about one-third of 
the size of a yeast-cell; together with bacteria and vibrios. 

B. J. G. 


History of Fermentation. 
By Heinricu Strrvuve (Deut. Chem. Ges. Ber., vii, 1327—1329). 


THE author discusses the results obtained by Gay-Lussac, Traube, Van 
der Brock, Dépping, Liebig, Helmholtz, Mitscherlich, Rose, Magnus, 
Karsten, Pasteur, Berthelot, and himself, without giving any new 
information, though he states that he will shortly be in a position to 


do so. 
C. R. A. W. 
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Analytical Chemistry. 


Quick Estimation of Phosphoric Acid, Magnesia, and Lime. 
By G. Vite (Chemical News, xxx, 200). 


THE process used, is to attack in the cold 2 grams of phosphate with 
50 c.c. of hydrochloric or weak nitric acid; after filtration to take 
5 c.c. of this liquid, add some citric acid, then ammonia in excess, and 
lastly magnesium chloride (by using an excess of magnesium chloride 
precipitation is complete in an hour), and filtering by means of a 
vacuum filter. After a few washings, the precipitate is dissolved in 
nitric acid, and the phosphoric acid estimated volumetrically by a 
solution of uranium acetate. By keeping the quantities of the various 
reagents within certain limits, the results are found to be very accurate. 

The filter consists of a cone, somewhat similar to the rose of a 
watering-pot, on the end of a tube bending into a flask which receives 
the filtrate, and in which the vacuum is made by a hand-pump. The 
base of the cone is covered with one or two discs of filter-paper held 
by a ring fitting tightly by friction. 

C. H. P. 


Modification of Liebig’s Volumetric Process for the Estima- 
tion of Phosphoric Acid. By W. W. Sropparr (Pharm. J. 
Trans. [3], v, 187). 


THE original process consisted in precipitating the solution of the 
phosphate, containing no free acid but acetic, with a standard solution 
of iron, potassium ferrocyanide being employed as an indicator. An 
objection to this method is that the precipitate itself will produce a 
blue coloration with the indicator. The author substitutes for potas- 
sium ferrocyanide potassium sulphocyanate. The test experiments 
show that the results are as near the truth as those given by the 
uranium method. 


B. J. G. 


Determination of Iron in Ironstones. 
By A. Estnman (Chemical News, xxx, 2438). 


Tuts may be done by boiling the finely powdered ironstone with dilute 
hydrochloric acid, filtering off, and determining the iron so dissolved 
by the bichrome method in a solution, warm but not boiling. A fresh 
portion calcined and fused with potassium bisulphate, gives the total 
Iron in a soluble form to hydrochloric acid. 


H. J. H. 


Colorimetric method of determining Iron in Waters. 
By T. CaRNELLEY (Chemical News, xxx, 257). 


THE method consists in the comparison of the blue colours produced 
by adding to a solution of potassium ferrocyanide, in one case a solu- 
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tion of iron of known strength, and in the other the water in which the 
iron is to be determined. It is said to be accurate, rapid, and so delicate 
that, without any evaporation, 1 part of iron can be detected and de- 
termined in 13,000,000 parts of water. The iron is first oxidised by 
potassium permanganate, and the addition of a small quantity of free 
nitric acid renders the reaction much more delicate. The presence of 
earthy and alkaline salts or of neutral organic matter does not detri- 


mentally affect the reaction. 
H. J. H. 


Estimation of Ferrous Oxide in Silicates. By W. Harty 
(Chemical News, xxx, 169). 


THs process is recommended for simplicity and rapidity, and an 
accuracy of results which is unattainable by the methods usually 
employed. 

About 2 grams of the finely powdered mineral are heated in a 
platinum crucible with 40 c.c. of hydrofluoric acid until the silicate is 
entirely disintegrated, which usually requires about ten minutes ; then 
10 c.c. of sulphuric acid diluted with an equal bulk of water are added, 
the heat being continued for a few minutes. The crucible is then 
quickly cooled ; the contents are diluted with water freed from oxygen 
by boiling ; and the ferrous salt is estimated by titration with perman- 
ganate or bichromate of potassium. Since hydrofluoric acid which 
has been prepared in leaden vessels always contains sulphurous acid, 
permanganate of potassium should be added till the colour exactly 
ceases to be discharged, previous to use. 

Co. R, P. 


The Dampness of the Walls of Houses and its Quantitative 
Determination, By JosEF GLissGENn (Zeitschr. fiir Biologie, 
x, 247—262). 


AL attempts to measure the dampness of walls have been founded 
either on the appearance of the wall, its feeling when touched, and the 
sound emitted on hammering it. An attempt was made to estimate 
‘the moisture quantitatively by determining the amount of aqueous 
vapour in the air in close proximity to the wall; but the difficulty of 
heating the wall, and the difference in results caused by the time of 
day or the season of the year, render this method very uncertain. 
The author obtained better results by passing dry air free from carbonic 
acid over a weighed quantity of mortar from the wall whose dampness 
he wished to determine, and weighing the mortar after it had lost its 
mechanically combined water. Carbonic anhydride was then passed 
over the mortar, and it wasagain weighed. A simple calculation then 
gave the chemically combined water. 

Experiments made in this manner on the mortar of the walls of 
some buildings in Munich exhibit the gradual drying of the walls with 
age, also the well-known fact of the more rapid drying which takes 
place in summer, due to the higher temperature, the greater dryness 
of the air, and the higher tension of the aqueous vapour. They exhibit 
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also the retardation of the drying process in buildings in confined 
situations, where the air, having but little movement, becomes satu- 
rated with moisture so that the water can no longer evaporate from: 
the walls. The absolute amount of moisture allowable depends, of 
course, on the material of which the house is built, and the locality. 
For houses in Munich, the author is of opinion that the moisture in the 
walls of houses should not exceed 1 per cent. of the mortar. 


W. R. 


Testing of Crude Anthracene. 
By R. Lucas (Chemical News, xxx, 190). 


Tue following are the results of an examination of twenty samples of 
crude anthracene from eight English manufacturers by each of the two 
tests by which it is at present sold:— 


Percentage of Anthracene. 


No. of ~ By carbon By Luck’s 
sample. disulphide test. | anthraquinone test. Difference. 
| ee reree 9°20 11°90 + 2°70 
DT asacaees 16°00 16°40 + 0°40 
Bies-:20s9. Soe 26°10 + 1°60 
 apeces .. 8400 27°80 — 620 
BD aceneuse 35°00 28°20 — 6°80 
© en os ome 38°00 29°67 — 8:33 
7 wccceeee SEOO 33°38 — 462 
Sncces oe MH 38°00 — 2°50 
D vasnsoee 43°00 33°80 — 920 
We ccenneas 49°00 34°24 — 14°76 
AL nveeenes 57°40 44°51 —12°89 
err 58°00 41°50 — 16°50 
PRT ee 59°00 44°51 —1449 
BO cessor 59°50 39°37 —20°13 
Be Assen ense 60°00 37°66 — 22°34 
 erreer 60°00 42°80 —17:20 
BF cenveees 64°12 48°79 — 15°33 
re 65°00 47°08 —17°92 
BP ovesceas 67°00 46°22 — 20°78 
ee 73°00 49°22 — 23°78 


The author considers the anthraquinone test the only trustworthy 
one, as the product obtained by the carbon-disulphide test is not pure 
anthracene. He states that chemically pure anthracene yields by 
oxidation with chromic acid the theoretic quantity of pure anthra- 
quinone, and that the substances mixed with crude anthracene are, by 
all well-conducted oxidations, either destroyed or transformed into 
bodies which are soluble in dilute alkali. 


H. J. H. 
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Analysis of Blasting Oil. By Fitipp Hess 
(Zeitschr. f. Anal. Chem., 1874, 257—262). 


THE analysis of numerous samples of blasting oil showed the amount 
of nitrogen (which was determined by Dumas’ method) to be variable, 
and considerably below the theoretical percentage. Dumas’ method 
being troublesome, the author endeavoured to find a simpler and more 
rapid process for the nitrogen determination. He converts the nitro. 
glycerin into glycerin and potassium nitrate by treatment with alco- 
holic potash, and determines the nitric acid formed either by Schulze’s 
or by Siewert’s method. In this way he obtained results concordant 
with those obtained by Dumas’ process. Schulze’s method he finds 
to be the most expeditious. The percentages of nitrogen in some oils 
were 14, 1671, 137, 13°9, 16°6, theory requiring 18 per cent. “ 
» & 


Determination of Sugar in Beetroot. By H. Heintz 
(Zeitschr. f. Anal. Chem., 1874, 262—267). 


THE sugar in beetroot is frequently determined by estimating the per- 
centage of sugar in the juice pressed out, and the total amount of 
juice in the root, and then calculating the total quantity of sugar, on 
the supposition that the juice pressed out is of the same concentra- 
tion as the juice remaining in the root. That this is an erroneous 
assumption is proved by making an artificial mash by the addition of 
a solution of sugar to some of the solid substance of the root which has 
been completely deprived of its sugar and other soluble constituents, 
and dried in the air. When the pulp has been thoroughly penetrated 
by the liquid, the latter is pressed off, and found to be richer in sugar 
than when it was added. The polarisation had increased in some 
cases from 49°8° to 53°9°, from 49°8° to 50°4°. This shows that the 
solid parts of the root have a greater absorbing power for the water 
of the juice than for the sugar dissolved in it. These results are in 
agreement with Ludwig’s experiments, who had found that membranes 
immersed in a solution of common salt in water absorb a less concen- 
trated liquid than that in which the absorption takes place, and that 
when the membranes are lifted out and pressed, a liquid is obtained 
which is richer in salt than the average liquid absorbed—that they 
evidently yielded a richer liquid than they retained. Some light is 
also thrown upon the author’s experiments by Schénbein’s and Willi- 
bald Schmidt’s observations, that in capillary tubes water generally 
advances more quickly than the substances dissolved in it. 
R. S. 


Estimation of Chicory in Coffee. By J. R. Lezsopy 
(Chem. News, xxx, 243). 


Take 1 gram of the unknown mixture and 1 gram of a standard mix- 
ture of equal parts chicory and coffee; remove all the colouring matter 
from each sample, and make the extract of each up to the same bulk. 
Put 50 c.c. of the filtered extract from the wnknown mizture in a Nessler 
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cylinder, and determine by trial how many c.c. of the extract from the 
standard mixture, together with sufficient distilled water to make up to 
50 c.c., will give the same colour. In calculating the percentage of 
chicory present, closely accurate results are obtained in practice by 
assuming the tinctorial power of chicory to be three times that of 


coffee. 
H. J. H. 


Analyses of the Ashes of Virginia Tobaccos, with Determi- 
nations of Nicotine and Total Nitrogen. By J. R. 
McD. Irpy and J. Auston Canett (Chem. News, xxx, 117).| 


Tue following samples were examined, the leaf in each case being free 
from stalk, but retaining midrib :— 

No. 1. Light yellow tobacco, “‘ coal-cured wrappers” for cigars, cul- 
tivated in the counties of Virginia and North Carolina. 

No. 2. Light yellow, “fine smoking,” from same counties. 

No. 3. Medium brown colour, “sweet fillers ’’ for cigars, from coun- 
ties of Louisa, Caroline, Hanover, Goochland, and Fluvanna, Va. 

No. 4. Dark, “ Austrian and Italian cigar wrappers,” from Char- 
lotte County. 

No. 5 Dark, “‘ English shipping,” cultivated in Amelia, Powhattan, 
Cumberland, and Prince Edward Counties. 

No. 6. Dark, “exported to France for snuff,” from Campbell and 
Bedford Counties. 

The ash was obtained by careful combustion at the lowest possible 
temperature in a partially covered porcelain crucible suspended within 
one of sheet iron. The crude ash, not entirely free from charcoal, was 
found to be as follows :— 

In 100 parts of air-dried tobacco— 


No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. 
Crude ash 11-803 15 *394. 18 °518 16°313 18°177 15 °905 


The crude ash contained in 100 parts-— 
No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. 


Pure ash (por- 

tion dissolved } 70°715 + =©63°173 = «609385 84401 = «64532 66 662 
by HCl).... 

Insoluble __resi- 
due (sandand + 5°295 14°694  16°978 7916 8.819 8-969 
charcoal)... .. 

Carbon dioxide .. 283°990 22-133 22-087 7°683 26649. 24.369 


No. 4 was probably more strongly heated than the others, CO, 
being expelled. Independent experiments proved that no appreciable 
loss of chlorides had occurred by volatilisation, or of sulphates by 
reduction to sulphides. 

100 parts of pure ash, including Fe,O,; and Al,O;, contained— 
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No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. 
"ee 1°388 2 +202 2 +509 1. 073 0 ‘846 1 °932 
OP 55 0099 690 2-242 2 696 4263 2358 8 679 1109 
Se eee 9 587 3°231 8 630 5 °416 4602 5 *466 
SA athie-simeepids 3°512 1°235:  8°372 2219 4°408 4°379 
ge baeeieladl 89°500 26°728  386°355 382°170 39°888  31:894 
NaO.......... 3°741 1°121 3150 6 °584 1 ‘318 1-269 
Ge 34.343... 81°123 47°273 29°424  32°561 37°359 39-682 
ee 8°578  10°103 13°889 14°692 6-369 8°475 


Fe,03 and Al,0O;. 1°329 5°411 3°408 27927 1°531 5°794 


Assuming the alumina, and most, at any rate, of the ferric oxide to 
have been obtained from adherent soil or dust, the preceding analyses 
have been re-calculated, excluding these two constituents. 

In 100 parts of pure ash (exclusive of Fe,O; and Al,O;)— 


No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. 
10 


te 1°407 2 328 2 597 1°105 0°859 2 004 
) eee 2°273 2 850 4°413 2 °428 3°737 1°174 
_ ee 9°710 3°416 3°757 5 °581 4 °674 5 “803 
Sree 3 *560 1306 3 °490 2 °286 4478 4. °658 
BE See be veseee 40 °040 28 ‘257 37 641 33 °139 40 509 33 +870 
SO eae 2°778 1°185 3 °261 6 °789 1339 1°353 
CaO ........ . 81°538 49 977 30 °462 33 °540 37 ‘940 42 °140 
| eee 8 694 10°681 14 °379 15 °132 6 °464 8 998 


The total nitrogen was determined in each sample by Dumas’ 
method, and also, for comparison, with soda-lime, it being known that 
the latter process would yield results below the truth. The nicotine 
was determined volumetrically by means of a standard solution of 
potassio-mercuric iodide, as recommended by Zinoffsky, this process 
being compared in one instance with that formerly adopted by 
Schlosing. 

In 100 parts of air-dried tobacco— 


No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. 
Nitrogen, by ab- 
solute me- 2-931 2 °587 3°290 5-190 4°620 4°748 
thod....... 


Nitrogen, by 

combustion } 1°978 1°552 1:950 4°333 8-920 4,°420 
with soda-lime 

Nicotine, by mf 
tassio-mercuric 3 °062 
jodide....... 

Nicotine, by me- } 


3 550 4 “660 6 °382 5°350 8 002 


thod of Schlé- 
sing eeeereer 


Water, by dry- 7911 1°001 11 ‘671 9 °932 13°744 9°707 
ing at 100° .. 


3°580 _ _ _ — 


If the water thus found be deducted from the air-dried tobacco, 
and the pure ash (excluding sand, charcoal, CO,, Al,O;, and Fe,0s) 
and the nitrogen, as determined by Dumas’ method, be alone con- 
sidered, the following are the percentages of ash, nitrogen, and nicotine 
in the dry tobacco :— 
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No.1. No.2. No.3. No.4. No. 5. No. 6. Mean. 
Total ash (pure) 8°943 9°292 12°340 14°839 13°391 11°062 11°645 
Total nitrogen.. 3°183 2:°633 3 °725 5 °762 5 °333 5. 258 4°316 
Nicotine ...... 8°325  3°586 5°276 7°086 6:°202 8 °862 5°728 


Subtracting from the total nitrogen the amount of this element 
represented by the nicotine in each case, the percentage of nitrogen in 
other forms (albuminoids and nitrates) stands as follows :— 


No.1. No.2. No.3. No. 4. No. 5. No.6. Mean. 
Nitrogen in 


other forms . Pa : F ; ; 
then that i 2608 2°013 2°813 4°538 4°262 3°727 3°327 


nicotine .. 


By comparing the above results with those recorded of other 
descriptions of tobacco, it will be seen that the percentage of pure ash 
is lowest in Virginia tobacco :— 

Per cent. of 
pure ash. 
European (including Turkish) mean of 10 specimens, 15°50 
air-dried 
European: mean of three specimens dried at 106° 16°82 
Connecticut and Massachusetts tobacco: mean of 17 16-48 
specimens 
Kentucky: mean of 30 specimens 12°83 


Mean composition of tobacco ash from : 


Virginia. Kentucky. New England. European. i 
6 specimens. 30 specimens. 12 specimens. 13 specimens. 

2°728 0°845 10°292 
3°741 9°360 4920 
4-209 6°582 4°304 
4988 3°563 3217 
37°568 34964 18-008 
2°105 1993 4289 
37°600 35°308 34481 43°511 
or 10°725 9°353 8212 11°459 


That the results as regards mineral matter vary a good deal, even 
for the product of a single locality, is shown by the following results 
of experiments upon single whole leaves taken from the same bundle 
of Virginia tobacco. 

Per cent. of : 


Pure ash. CaO. K,0. 

A. Dried at 100° .... 11°790 3°434 5°428 
Fae 12°417 4°546 4046 

11°875 3°619 5'280 

11°817 4671 3°758 


These differences may depend in part upon the leaves being in 
various stages of maturity. 
, H. J. H. 
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Chemical Examination of the Peppers of Commerce. 
By A. WynTeR Biyru (Chemical News, xxx, 170). 


Tue results of the investigations of some samples of peppers, in a 
perfectly pure state, are thus summarised :— 


Total ash. 4 2 , bP D , 
oz iteal © 36 13 c8| es | a] ¢ 
Name. 8. a8 3 3 2 Se 5 3 aS So 
cS (RES| 2 | BS see af | gS | & 
Of sete) &@ [mF iss | a |< 7 
Penang...... 4°189 | 3°848 | 2°212 | 9°5381 | 7°650 |/18°335 | 0°45 0°37 
Tellicherry ...| 5°770 | 5°346 | 3°380 |12 ‘908 | 7°836 |16°500 | 0°45 0°37 
Sumatra ..... 4°316 | 3°334 | 2°626 |10°108-| 6°450 |17°500 | 0°375 | 0°31 
Malabar ..... 5°195 | 4°674 | 3°453 |10°548 | 6°375 |20°375 0°295 | 0°243 
Trang aia eaiets 4°775 | 4°211 | 2°588 |11°664 | 6°300 |18°175 | 0°325 | 0°30 
Long........| 8°308 | 7°154 | 4°472 |10°778 | 2-600 _- — _ 
A white pep- 
per bought || 1.190 | 0-789 | 0-558/ — | 7-650 {16-825 | 0-175 | 0-144 
at a retail 
shop .... 


aN 

The ash was obtained by burning the pepper at a low oe 
in a platinum basin; the soluble ash by boiling the ash with water, 
filtering, evaporating in a platinum basin, and gently igniting it before 
weighing ; the aqueous extract by placing 4 grams of the pepper with 
500 ¢.c. of water into a flask, distilling 200 c.c., replacing these, and 
when cool, filtering and evaporating one-tenth; the ammonia by 
taking 5 c.c. of the last liquid and distilling it with 50 c.c. of alkaline 
permanganate by Wanklyn’s method ; the alcoholic extract by boiling 
1 gram of the pepper with repeated quantities of alcohol in a flask 
with inverted condenser. The piperine was not estimated, but if the 
nitrogen be considered as dissolved piperine, the mean quantity of that 
body taken up by boiling water and retained when cold is for the first 
five peppers 0°017. The small yield from long pepper is a distinguish- 


ing mark. 
©. H. FP. 


Tincture of Guaiacum as a Test for the Purity of “ Kirschen- 
wasser.” By J. B. Boussincautt (Compt. rend., lxxix, 832— 
836). 


Tincture of guaiacum has been long used as a test for the purity of 
“ kirschenwasser ”’ (a liquor made from cherries). It was thought that 
the resulting blue colour was due to the hydrocyanic acid. The author 
finds that in many instances ‘‘zwetschenwasser,” or spirit of plums, 
gives a blue colour, and also that genuine kirschenwasser sometimes 
give none. From experiments which he has conducted, he con- 
cludes that this colour is due, not to the hydrocyanic acid, but to 
copper acetate or cyanide derived from the still. The copper may be 
detached by potassium ferrocyanide, and amounts to 0°1 gram of cop- 
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per ina litre. The metallic taste is not perceptible in alcoholic solu- 
tion, and ammonia fails to produce a blue colour. Similar results were 
obtained on dissolving copper acetate in alcohol. A sample of kirschen- 
wasser is, therefore, not to be rejected, if it does not show a blue colour 
when treated with guaiacum. 

W. R.« 


Horsley’s Lactometer. 
By W. W. Sropparr (Pharm. J. Trans. [3], v, 188). 


THIs new instrument for determining the value of milk consists of a 
graduated tube similar in general appearance to the old lactometer, but 
marked differently. The milk is treated with methylated ether and 
spirit. The fat then rises to the top as a bright yellow oil, while the 
casein is precipitated to the bottom of the tube as a white mass which 
can easily be filtered and dried. The rest of the contents of the tube 
may then bé evaporated for the salts and sugar. 

This method may also be applied to the analysis of butter. The 
butter, after the salt has been removed with hot water, is dissolved in 
ether and the solution placed in the tube. Water is added to a par- 
ticular mark, and then alcohol to another mark. The pure butter fat 
in the form of a bright yellow oil will occupy a greater or lesser space 
at the top, according to its percentage, while any adulterating fat will 
appear as an insoluble layer beneath the oil. 


B. J. G. 


Examination of Corpses for Alkaloids. By W. Scuwanert 
(Deut. Chem. Ges. Ber., vii, 1332). 


Tue author has obtained from decomposed human livers, spleens, and 
intestines a non-crystalline alkaloid, which cannot be obtained from fresh 
corpses. This substance was obtained in quantity sufficient for some 
little examination from the organs of a corpse that had remained 16 
days at about 30°, and was quite decomposed. The viscera, either 
alone or mixed with zinc chloride, were repeatedly treated with alcoholic 
tartaric acid, and the extract thus obtained purified by the Stas-Otto 
process, and then shaken with ether ; excess of alkali being then added, 
ether extracted from the liquor the new base. By evaporation at as 
low a temperature as possible the substance is left as a yellowish oil 
which does not solidify, and possesses a peculiar odour recalling that of 
propylamine, but has no bitter taste: it volatilises completely on long 
standing or when heated, and blues red litmus strongly; it forms a 
crystalline deliquescent hydrochloride, readily volatile, readily soluble 
m water, less so in alcohol, and developing white vapours of peculiar 
unpleasant odour on addition of soda-ley. 

Sulphuric acid dissolves the hydrochloride, forming a colourless 
solution, gradually becoming dirty brown-yellow on standing, and 
greyish-brown on warming: the colourless solution yields, on warming 
with sulphuric acid solution of sodium molybdate, a beautiful blue 
shade, gradually becoming green; with potassium dichromate it 
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becomes first red-brown and afterwards grass-green. Nitric acid dis. 
solves the compound, producing a yellow colour. 

The platinum salt is a dirty-yellow precipitate consisting of micro- 
scopic six-sided stars, and contains 31°35 per cent. platinum. Gold 
chloride gives with an alcoholic solution of the hydrochloride an amor- 
phous yellow precipitate ; mercury chloride a white crystalline precipi- 
tate; potassio-mercuric iodide a dirty-white, and iodised potassium 
iodide a clear brown precipitate: potassio-cadmic iodide gives no pre- 
cipitate. Tannic acid gradually renders the liquid turbid; sodium 
phosphomolybdate gives a yellow precipitate, clotting together and 
becoming blue with ammonia. 

F. Selmi (Deut. Chem. Ges. Ber., vi, 142) has described a similar 
product from intestines, which however yields a violet-red colour with 
sulphuric acid. Réorsch and Fassbender (ibid., vii, 1064) have also 
obtained an analogous product from livers, spleens, and kidneys; but 
their product is dissolved out by ether from an acid solution, whilst the 


author’s can be thus obtained only from an alkaline liquid.- 
C. R. A. W. 


Technical Chemistry. 


On a Nitrogen-oxide and Carbon-sulphide Lamp, and its ap- 
plication to Photography. By B. Detacnanat and A. Mer. 
MET (Compt. rend., Ixxix, 1078—1081). 


By passing nitrogen oxide over pumice-stone moistened with carbun 
sulphide, a gaseous mixture is obtained, the flame of which is specially 
suitable for photographic operations. If burned in a lamp having a 
Bunsen burner, and so designed as to prevent explosion, the flame has 
a photogenic power superior to that of magnesium, twice as great as 
that of the oxyhydrogen light, and three times greater than that of the 
electric light. / 
H. J. H. 


Deposits in Boiler-tubes. 
By S. Dana Hayes. (Chemical News, xxx, 153). 


Tue causes of leakage in the small iron flue-tubes in tubular steam 
boilers having been investigated, and the deposits in the tubes carefully 
analysed, it has been found that there are two kinds of deposits which 
rapidly corrode the iron. The most common consists of soot saturated 
with pyroligneous acid, containing much iron if the deposit is old, but 
very little if it is recent. The other consists of soot with fine ashes 
filled with sulphur-acids and containing some iron, the quantity de- 
pending upon the age of the deposit. The former is due to want of 
judgment in kindling the fires. The boilers being cold, the fires are 
usually started with wood, and when partially under weigh, are almost 
extinguished with large charges of wood or coal. Pyroligneous acid 
then distils, and collects with the soot in the tubes, thus forming the 
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nucleus of a deposit which becomes permanent and more dangerous 
each time the fires are kindled with wood. The sulphuric deposits 
derive their sulphur from the coal used, but the ground-stuff which 
holds the acid is deposited in the clearing and shaking of the grate 
soon after adding fresh charges of coal, whereby the fine ashes are 
driven forward into the small flues, and there become absorbents of the 
sulphur-compounds distilling from the coal. 

As a remedy it is suggested that fuel should not be used in large 
charges at once, but be renewed more frequently with smaller charges, 
and that the grates should be cleared only when the fires are bright 
on the top. 

C. H. P. 


On the Calorific Power and Classification of Coals. By 
L. Gruner (Dingl. polyt. J., ccxiii, 70—80 ; 242—255; and 430 
—440). 


Tue absolute worth of a coal depends on its calorific power; on its 
friability ;* on the quantity and composition of its ash; and especially 
on the power which it possesses of “‘caking”’ when heated. The classifi- 
cation of coal should take all these properties into account. But the 
calorific intensity is very imperfectly understood. Dulong, founding 
his calculation on the elementary constituents of the coal, proposed 
the formula— 


P = 8080 C + 34462(H — >) 


(P = calorific power; C = amount of carbon in the coal; 


H - bs = the amount of hydrogen in the coal in excess of that 


required to unite with all the oxygen in the coal). This formula was 
probably considered by Dulong to be only approximately correct, for 
the oxygen cannot be considered as all used in forming water. Besides, 
at that time hydrogen and carbon were believed to have the same 
absolute calorific power ; it was not known that the heat of combustion 
of a simple or of a compound body is greater, the less the molecules 
are condensed. 

It is now known that the heat of combustion, as well as the specific 
heat of bodies varies with the specific gravity of the body. Thus wood 
charcoal when burnt evolves 8080 units of heat; charcoal from gas 
retorts, 8047; natural graphite, 7797; and diamond, 7770. In order, 
therefore, to employ Dulong’s formula, the calorific power of solid 
must be substituted for that of gaseous hydrogen; and instead of 8080 
heat-units being taken as the calorific power of carbon, a higher 
number must be assumed, as the carbon in coal is of lower specific 
gravity than wood-charcoal, and is consequently less condensed. 
Berthier’s formula is open to the same objection, viz., that it does not 
take into consideration the state of condensation of the carbon. Favre 


* This property [or rather the absence of it] is called in Germany “ transport- 
ability” (Iransportfahigkeit), indicating, in fact, the power of the coal to resist 
jolting and friction, without being ground to powder. 
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and Silbermann have determined the calorific power of isomerides of 
ethene (U,H,), and conclude that for every increase of CH, the calorific 
power of the compound is diminished by 37°48 units of heat. For, in 
the condensation of the substance a quantity of heat is evolved; and 
this heat is naturally not evolved by subsequent combustion. 

From these considerations it will be seen that elementary analysis of 
a coal cannot give trustworthy data. Better results may be obtained 
by proximate analysis. If the coal be distilled in a retort, the capacity 
for caking may be observed ; the non-volatile residue may be collected, 
and the carbon burned, after which the ash may be analysed. That 
the ultimate of analysis of a coal affords no correct estimate of its 
most important properties, namely, the heating power and the capacity 
for caking, is strikingly shown by the direct determinations of the 
heating power of various coals made by Scheurer-Kestner and Meunier, 
which are likewise in accordance with the general results of the ob- 
servations made on the large scale for several years by Dr. Brix in 
Berlin, and with the reports of technical experiments carried out in 
the English and French navies. The experiments of Scheurer-Kestner 
and Meunier also show that the heating power of coal increases and 
diminishes in proportion to the residue of fixed carbon left on combus- 
tion, at least for genuine coals; though not always in the case of 
anthracite and lignite. A table of the results of these investigators 
is given, from which the following example may be selected. A coal 
from Chaptal-Schachte in Creuzot, and one from Ronchamp contain 
carbon, oxygen, and hydrogen respectively :— 


Creuzot........ C8848 H441 0711 
Ronchamp .... © 8832 H478 0°689 


The former yields by distillation 19°6 per cent. of volatile substances ; 
the latter 27-0 per cent. The calorific power of the former is equal to 
9622, and that of the latter 9077 units of heat. As the oxygen and 
hydrogen of the Ronchamp coal carries over more carbon when ex-: 
pelled by heat, they must be more intimately united with the carbon; 
and consequently, when this combination took place, a larger amount of 
heat must have been evolved than in the case of the coal from Creuzot. 
From the results of a large number of experiments, it has been found 
that coals which give the smallest amount of coke have the smallest 
calorific power. A little irregularity in the results may, however, be 
noticed, probably owing to a difference in the manner of combination. 
The.amount of coke also decreases in a ratio more rapid than the 
calorific power of the coal. 

The total calorific power, as found by this method, is not only greater 
than that calculated by help of Dulong’s formula, but is greater than 
the sum of the calorific power of both the carbon and hydrogen in the 
free state, without regard to the oxygen. Scheurer-Kestner attempts 
to explain this by assuming that coal is constituted like an explosive 
compound—in fact that in its formation heat is absorbed. Coal, how- 
ever, has none of the properties of an explosive compound ; the appa- 
rent anomaly is due to the number 8080 being assumed as the calorific 
power of carbon ; the real calorific power should approach 11214 heat- 
units, which represents the calorific power of gaseous carbon, and 1s 
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got by doubling the calorific power of carbonic oxide. Partially con- 
densed carbon, therefore, as it exists in coal, must give a number less 
than 11214, and greater than 8080 heat-units. Similarly, condensed 
hydrogen must give a number less than 34462 units of heat. If the 
number 9000 be assumed for carbon, and 30000 for hydrogen, tolerably 
concordant results may be obtained ; or the results may be compared 
with the tables of Scheurer-Kestner and Meunier, and the results of 
English and French experiments. But the only certain method of 
determining the calorific power of a coal is by direct experiment. 

The specific gravity of coal varies from 1:25 to 1°35. Those coals 
which are richest in carbon have the greatest specific gravity. The 
weight of one cubic meter is 700 to 900 kilograms. 

The different kinds of coal may be arbitrarily divided into five classes, 
yet there is no distinct division between any two. The classification 
proposed by the author is the following :— 


| 
Elementary , ; 
Distinguishing composition. “a aie t | Appearance of 
property. of distillation. | coke. 
C. | H. |0.* 
7 75 |5°5|19°5 
Dry, coals buming | to | to| to|} 4to3 | 0-60-0-60 { howdiry, or 
ong flame. 80 |4°5| 15 | | slightly caked. 
Bituminous coal with 80 |5°8/14°2) en 
long flame, or gas4 | to | to | to 3to2 | 0°60—0°68 |5 | ly . d 
iitdenteesets 85 | 5 | 10 ae ee 
True bituminous 84) 5 | 11 Fused dt 
coal, or smithy 4] to | to} to 2tol | 0°60-0°74 lerahi = 
EAE: 89 |5°5|5°5 anaany comngent. 
Bituminous coal with {| 88 |5°5|6°5 Fused, compact, 
short flame, or coke} to | to| to } 1 0°74—0°82 je slightly se- 
eee 91 |4°5/5°5 cured. 
90 |4°5|5°5 
Anthracite coal .... ' to | to | to } 1 0°82—0°90 | Powdery. 
93 | 4 3 | 


The length of the flame depends on the amount of volatile matter ; 
the combustibility of the coal on the nature of the ash. If the ash 
contains iron and lime, a slag forms; if it contains alumina and silica, 
it remains in a powdery form, which is more favourable to the combus- 
tion of the coal. 

The first class, dry coal with long flame, is used for making coke. 
The coke preserves the form of the coal. The specific gravity of this 
class of coal is about 1:25 ; one cubic meter weighs 700 kilograms. It 
is termed splint coal. ‘The colour is usually brownish. The elementary 
composition is given in the table; a proximate analysis gives the fol- 
lowing results :— 


* The oxygen includes nitrogen ; but the latter seldom exceeds 1 per cent. of the 
combustible material. . 
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Ammoniacal 
Coke. liquor. Tar. Gas. 
50—60 12—5 18—15 20—30 per cent. 


Volatile matter 50—40 per cent. 

The calorific power is on the average 8200—8300 heat-units. This 
coal is found in Derbyshire, Staffordshire, and Lanarkshire. As soon 
as the carbon exceeds 80 per cent. and the oxygen is under 15 per cent. 
this class of coal begins to cake on heating. 

A Belgian coal (fusain minéral) contains an amount of carbon which 
would include it in this class; but its coke is always powdery. It 
possesses a lower calorific power. 

2. Bituminous Coal with Long Flame (gas coal).~ The coke obtained 
from this coal is always cakéd together. The coal itself is hard, the 
fracture laminated. The specific gravity is 1‘°28—1:30; the weight of 
one cubic meter 700—750 kilograms. The colour is pure black with a 
strong lustre. The proximate composition is— 


Ammoniacal 
Coke. liquor. Tar. Gas. 
60—68 5—3 15—12 20—17 = 100. 
Volatile matter 40—32. 
Yield of gas from 1 kilogram ...... 240—260 litres. 
Calorific power .................. 8500—8800 heat-units. 


This coal is found in the coal measures of Pas-de-Calais, and of the 
Loire in France, at Mons in Belgium, and at Newcastle. 

3. True Bituminous or “ Smithy Coal.”—Coals belonging to this 
class have a pure black colour and high lustre; they are brittle with 
laminated fracture. They fuse when burning, leaving the coke ina 
compact cake. They are, therefore, peculiarly adapted for a smithy. 

Specific gravity, 1:3. 

Weight of a cubic meter, 750—800 kilograms. 

Proximate analysis :— 


Ammoniacal 
Coke. liquor. Tar. Gas. 
68—74 3—1 138—10 16—15 


Volatile matter, 32°26. 

Calorific power, 8800—9300 units of heat. 

Found in the coal measures of Pas-de-Calais in France; in the 
neighbourhood of Liége and Mons in Belgium; in Westphalia; ia 
Yorkshire; and near Newport in Wales. 

4. Bituminous Coal with Short Flame, or “ Caking Coal.”—Coal 
belonging to this class exhibits the same properties as that belonging 
to the one immediately preceding ; its lustre is, however, not so great. 
It is very brittle, and although it is termed “dure” in France, this 
means that it does not burn away quickly. It does not contain much 
volatile matter and is, consequently, difficult to kindle. 

Proximate analysis gives the following results :— 

Ammoniacal 
Coke. liquor. Tar. Gas. 
74—82 1—1 10—5 5—12 = 100. 
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Volatile matter, 20—18. 

Calorific power, 9300—9600 units of heat. 

Specific gravity, 1°3—1°35. 

Weight of a cubic meter, 800 kilograms, 

Source in France—Creuzot; near St. Etienne in the basin of the 
Gard ; in the coal measures of Brissac, Abrun, &c. 

In Belgium, near Charleroy, and in Wales near Cardiff. 

One kilogram of this coal evaporates 9°75 kilograms of water. 

5, Anthracite Coal.—-This coal forms the link to pure anthracite. It 
is black, and shows dull streaks. Its cohesion is slight, but increases 
the nearer it approaches the character of anthracite, 


Ammoniacal 
Coke. liquor. Tar. Gas. 
82—90 1—0 5—2 12—8 = 100. 


Volatile matter, 18—10. 

Calorific power, 9200—9500. 

Specific gravity, 1°35—1°40. 

Weight of a cubic meter, 850 kilograms. 

It is adapted for use in the blast-furnace. It is met with in the neigh- 
bourhood of Valenciennes and in the coal measures of the Sarthe, of 
the Roannais, and of the Lower Loire, the Gard, the Creuse, &e. ; 
also in Charleroy ; in Swansea,and Merthyr Tydvil. It occurs also in 
Pennsylvania, U.S. 

One kilogram calculated without ash evaporates 9°15 kilograms of 
water, but containing, as it usually does, 10—11 per cent. ash, 8°12 
kilograms. 

W. R. 
Bituminous Deposits of the Valley of the Pescara, South 
Italy. By R. C. Morrat (Chem. News, xxx, 255). 


Tue vast deposits of bituminous limestone situated in the valley of 
the Pescara are of great commercial value, and can be easily worked. 
The mineral is generally magnesian limestone, but in some places it 
is gypsum and selenite. The amount of bitumen in the ore varies 
from a few per cents. up to 50, and the best mode of extracting it is 
by “‘ Bennie’s patent retort for manufacturing refined bitumen,” which 
allows of continuous working. The bitumen so produced is practi- 
cally pure, and can be sold for £6 per ton in London, while it costs only 
£1 2s. 6d. per ton to produce it at the mine. One ton of the bitumen 
when distilled yields 100 gallons of oil of sp. gr. 0°955, giving 25 per 
cent. of burning oil of excellent quality, and 62 per cent. of heavy lubri- 
cating oil of specific gravity 0°950. 
H. J. H. 


Notes on Animal Charcoal._The Presence of Ferrous Sul- 
phide in Char. By Roperr Frazer SuitH (Chemical News, 
xxx, 171 and 202). 


TuIs paper gives experimental evidence showing that ferrous sulphide is 
the usual condition in which sulphur exists in char, and not, as habitually 
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reported, as calcium sulphate or sulphide, although this latter does 
exist to a very minute extent in new chars. Jt is also shown that 
ferrous sulphide is decomposed by Jactic acid, the representative acid 
of sour sugar-liquors. Sour “sweet water” was found capable of de- 
composing ferrous sulphide. The following process for estimating the 
acidity of dark coloured raw sugar liquors is recommended, the ordi- 
nary alkalimetric method being unavailable. Weigh 5 grams of 
powdered, freshly heated marble; boil for a few minutes in a flask 
with inverted condenser; finally wash the marble by decantation ; 
ignite gently, and weigh. 
i oe 


Notes on Animal Charcoal (continued, see last Abstract). 
By R. F. Suita (Chem. News, xxx, 233). 


Tron in Char.—This is usually determined with stannous chloride, but 

ermanganate gives higher results. The author gives several analyses 
of char, together with a statement of the kind of sugar obtained when 
each char was used. The char with traces of ferrous sulphide yielded 
sugar rich in bloom, and altogether satisfactory. A char containing 
0°03 per cent. gave a sugar poor in colour, though otherwise in good 
condition. A specimen containing 0°74 per cent. yielded a grey and 
unhealthy-looking sugar. 

The iron is reduced to the metallic state, according to the author, 
when the char is revivified, and he points out that the ferrous oxide 
supposed by many to be then formed, could not exist in presence of 
the large amount of reducing gases. 

Carbon in Char.—This should always be separated from the other 
constituents by boiling with a fixed proportion of acid and water, and, 
if the final washings are made with alcohol of 90 per cent. instead of 
water, two hours may be saved. Test experiments on each of the 
points mentioned are given. 


B. J. G. 


The New Dyes of Croissant and Bretonniére. 
By Apo.pHe Ort (Chemical News, xxx, 170). 


THESE new dyes, known as “ Grands Teints” in France, are produced 
by the action of certain sulphides at various temperatures upon almost 
all organic substances, including all kinds of sawdust, bran, cotton- 
waste, tannin, various organic acids, dragon’s blood, gum-resins, &c. 
They are soluble in water, and adhere to the fibre without a mordant; 
yet they are generally fixed with potassium dichromate. They are 
cheaper to produce than the aniline colours, in combination with which 
and with other dyes they yield very beautiful shades of brown, yellow, 
and grey, some tints of lilac, grey, and violet, and a colour very 
nearly approaching to black. 


a ¥. 


301 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XIII.—Researches on the Paraffins existing in Pennsylvanian 
Petrolewm. 


By =. M. Morea, Dalton Scholar in the Chemical Laboratory 
of the Owens College. 


ScHORLEMMER has shown that when the chlorides formed by the 
action of chlorine on boiling normal heptane are decomposed with 
potassium acetate, there is formed, besides the corresponding acetates, 
a heptene boiling at 98°—99°, and consisting of a mixture of two 
isomerides, one combining with hydrochloric acid in the cold, the 
other only when heated with the acid to 120°. He further found 
that petroleum contains, besides normal heptane, an isomeride boiling 
at about 90°, and yielding a heptene which boils at 90°—91°, and com- 
bines almost completely with cold hydrochloric acid (Journ. Chem. 
Soc. [2], xi, 319), while Grimshaw observed that ethyl-amyl yielded 
a heptene boiling also at 90°, but of which only a little more than one- 
half combined with this acid in the cold (ibid., 309). 

At the request of Professor Schorlemmer I commenced a further 
investigation of this interesting subject. The hydrocarbons which I 
employed were normal hexane and heptane, which were isolated from 
petroleum-naphtha in the usual way. 

I. Normal hexane boiling at 68°—70° was chlorinated by Schor- 
lemmer’s method (Phil. Trans., clxii, 111), and thus about nine- 
tenths was corverted into a mixture of monochlorides boiling from 
120°—184°, the remainder consisting of more highly chlorinated pro- 
ducts. To convert the chlorides into the olefines, they were heated 
with alcoholic potash for several weeks in a flask connected with a 
reversed condenser. As soon as the formation of potassium chloride 
ceased, the olefines were separated by addition of water, washed, dried, 
and distilled. ‘Thus about two-thirds of the chlorides was converted 
into hexene boiling at 68°—70°, the remainder consisting of ethyl- 
hexyl ether, which is most probably formed by the action of the 
alcoholic potash on the primary chloride. On acting on the hexene 
with strong hydrobromic or hydriodic acid, it was found that almost 
the whole of the substance combined with the acid in the cold, the 
uncombined portion which was left after repeated treatment being so 
small that it became evident that no separation could be effected in 
this way. 

VOL, XXVIII. Y 
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The action of cold hydrochloric acid was, therefore, next tried, and 
as its tendency to combine with the hydrocarbon appeared to be 
much less than in the case of the other hydracids, the olefine and the 
acid were placed in a flask, through which a slow current of hydro- 
chloric acid gas was passed in order to keep the solution saturated. 
After a day or two the product was distilled, and thus a small quantity 
of chloride isolated, boiling, with some decomposition, at 116°—118°. 
The uncombined olefine was then again treated in the same way until 
further combination had so nearly ceased, that I thought the separation 
of the olefines had been sufficiently effected to enable me to continue 
the investigation. 

On heating the chloride thus formed with potassium acetate and 
glacial acetic acid, it readily underwent decomposition even below 100°; 
no acetate, however, was formed, the chloride being completely re- 
solved again into hydrochloric acid and hexene. The latter was 
therefore again treated with strong hydrochloric acid, with which it 
readily combined in a few hours. I then tried to convert the chloride 
into the acetate by heating it with lead acetate ; but only a small quan- 
tity was formed, although the decomposition took place very readily at 
a low temperature, the chief product being again the olefine. The re- 
generated hexene was therefore converted into a hexyl iodide by 
shaking it with strong hydriodic acid, combination taking place 
quickly with evolution of heat. The iodide thus obtained was a heavy 
oil, which, on decomposition with potassium acetate at a very gentle 
heat did not give a good yield of the acetate, while by using lead 
acetate, which decomposes it at the ordinary temperature, apparently 
the whole was converted into a hexyl acetate having a peculiar and 
not unpleasant smell. It was converted into the alcohol by heating 
it with concentrated potash, and thus, besides a small quantity of re- 
generated hexene, a liquid was obtained boiling at 125°—129°, and 
smelling like peppermint. As it would not oxidise very readily, I 
used a solution of chromic acid rather stronger than that generally 
employed, whilst the mixture was gently heated for some time. In 
this way I obtained a-ketone boiling at 121°—124°, and having a 
stronger peppermint-like smell than the alcohol. This ketone was 
then further oxidised by heating it with the oxidising solution, and the 
acids which were formed, after separating them by distillation, were 
neutralised with sodium carbonate and the solution concentrated. 
From the residue the acids were set free in three fractions by distil- 
ling, after successively adding three drops of sulphuric acid. Each of 
the distillates was boiled with silver carbonate, and the silver salt thus 
formed was analysed. 


PENNSYLVANIAN PETROLEUM. 303 


Subst. Ag. Per cent. 
Ist fraction. Small white needles.... 0°2750 0.1695 = 61°64 
2nd__s,, ‘ » ewes 02275 = 001465 = 6431 
Srd_séi,, Glistening needles 0°2342 0°1507 = 64°34 


These numbers show that acetic acid, which requires 64°67 per cent. 
of silver, was the chief product, but that there was also a higher fatty 
acid formed, which is probably propionic acid. 

The portion of the hexene which did not combine with hydrochloric 
acid in the cold was heated with it in sealed tubes for 10—12 hours to 
130°—140°, and thus converted into a hexyl chloride boiling at 122°— 
124°. On heating it with lead acetate and acetic acid to 120° for 12 
hours, one-third was converted into hexene and the remainder into a 
hexyl acetate (containing still a little chloride), which boiled at 
145°—155°, and smelled like pears. By decomposing it with potash it 
yielded a hexyl alcohol boiling at 132°—137°, which was readily 
attacked by the cold chromic acid solution and oxidised to a ketone 
boiling at 124°—126°, and having a pleasant fruity smell. On heating 
it with the oxidising mixture, it yielded a mixture of acids which were 
separated and analysed in the following way. One-fourth was neutra- 
lised with calcium carbonate, the neutral solution added to the remainder 
of the acids, and the liquid distilled to dryness. One-third of the: 
distillate was then treated in the same way, and on repeating the same 
process the acids separated in four fractions as calcium salts, which 
were distilled with dilute sulphuric acid, and the distillates converted 
into silver-salts, yielding the following analytical data :— 


Calculated for silver acetate.... 64°67 


Substance. Ag. 
0°1757 0°1140 64°88 
0°2907 0°1235 58°89 
0°1370 0:0778 56°42 
0°1006 0°0556 55°26 
Calculated for silver butyrate... 55°38 


From these results it appears that this secondary alcohol is methyl- 
butyl carbinol, and most probably identical with that which Schor- 
lemmer obtained. 

II. The normal heptane which I employed boiled at 96°—99°, and 
yielded a mixture of monochlorides boiling from 144°—156°. As alco- 
holic potash decomposes but slowly at 100°, I converted them into 
heptene by passing the vapour over quick-lime, which was heated to a 
temperature much below red heat. The two heptenes thus formed 
boiled at 96°—99°, and were separated in the same way as the hexenes. 
That combining with cold hydrochloric acid yielded a heytyl chloride 

12 
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boiling with some decomposition at 138°—142°. On heating it with 
potassium acetate and acetic acid, it was, like the corresponding deriva- 
tive of hexene, completely resolved again into hydrochloric acid and 
the olefine. The latter was therefore shaken with hydriodic acid, com- 
bination taking place with evolution of heat, and a heavy iodide being 
formed, which was decomposed by lead acetate in the cold. The 
heptyl acetate thus formed was by distillation partially resolved into 
heptene and acetic acid, and yielded an alcohol boiling at 140°—141°. 
Like the corresponding hexyl alcohol, it did not oxidise very readily 
in the cold, but on heating it with the oxidising solution, it yielded a 
mixture of acids, which were separated by distilling the sodium salts 
successively with small quantities of sulphuric acid. The distillates 
were then converted into the silver-salts, which were analysed, with 


the following results :— 
Per cent. 


Calculated for silver butyrate 55°38 


Subst. Ag. 

1st fraction ; white granules ...... 0°3065 0°1712 = 55°85 
2nd_ si, we heii 0°3070 01747 = 56°90 
3rd_,, ToT 0:2390 01405 = 58°66 
4th ,, ~ ——-s eabiben 0°3775 02282 = 60°45 
5th sé, em 0°4313 0°2745 = 63°64 
6th ,, long glistening needles. 0°4440 0°28385 = 63°85 

Calculated for silver acetate = 64°67 


In order to confirm these results, another portion of the alcohol was 
carefully oxidised, and thus a ketone obtained boiling at 137°—141’, 
and yielding by further oxidation a mixture of acids, which were sepa- 
rated in eight fractions by partial successive neutralisation with calcium 
carbonate, and converting the calcium salts into the silver-salts in the 
same way as described above. The analysis of the latter gave the 
following results :— 

Subst. Ag. Per cent. 
1st fraction ; flat needles .......... 0°5130 0°3314 64°60 


2nd_sCa, white needles ........ 0°1564 0°1004 = 6419 
srd_Sss, small white needles .. 0°2402 0°1548 = 6444 
4th ,, ditto -- 071290 00826 = 64°54 
Sth i, ditto .. 071690 0°1040 = 64°03 
6th ,, indistinct needles .... 0°0774 0°0460 = 59°43 
‘th ,, woolly needles ...... 0°2086 0°1170 = 56:09 
8th ,, white granules ...... 01846 0°1012 = 54°82 


In order to decide whether the butyric acid was the normal com- 
pound, a cold saturated solution of the calcium salt of the last fraction 


2. es 2 Get dees CO 
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was prepared and sealed up in a glass tube. On heating it to 60°— 
70°, crystalline plates separated out, which were redissolved either 
by lowering or by raising the temperature, thus showing that the 
butyric acid was the normal acid. It was also observed that in 
oxidising the ketone, a considerable quantity of carbon dioxide was 
formed towards the end. 

The heptene which did not combine with hydrochloric acid in the 
cold was heated with strong hydriodic acid for some hours to 120°, 
and thus a heptyl iodide was formed which was not decomposed by 
treating it with lead acetate and glacial acetic acid in the cold. But 
on heating the mixture gradually to 120°, half of the iodide was con- 
verted into heptene and half into an acetate boiling at 170°—174°. 
The heptyl alcohol obtained from it boiled at 155°—158°, and was 
readily oxidised by chromic acid to a ketone boiling at 146°—149°. 
By further oxidation a mixture of acids was formed, which were sepa- 
rated by successively distilling the sodium salts with small quantities 
of sulphuric acid. On boiling the different distillates with silver car- 
bonate, the following silver-salts were obtained :— 


Per cent. 

Silver pentylate contains 51°67 

Subst. Ag. 

Ist fraction ; woolly needles........ 0°2325 01220 = 52°47 
2nd, eo  sbeeedens 03710 =0°1985 = 52°15 
3rd_, ‘+e +e edenns 0°5680 03055 = 53°78 
4th (a),, i *sAtesaven 0°2585 01645 = 63°63 
4th (b),, -  sendecus 04343 02758 = 63°50 


Silver acetate contains 64°67 


Fraction 4 (b) consisted of a second crop. The results show that 
the alcohol is methyl-pentyl carbinol, which has already been investi- 
gated by Schorlemmer. 

From this it appears that the heptene, and undoubtedly also the 
hexene, which do not unite with hydrochloric acid in the cold, 
are derivatives of normal paraffins, and have the general formula 
CH,—CH—C,,Hon 41. 

The above experiments do not clearly prove the constitution of the 
olefines combining with hydrochloric acid in the cold; it is, however, 
probable that they are not derived from normal paraffins. The alco- 
hols obtained from them likewise appear to be secondary, since they 
yield ketones boiling only very little lower than the alcohols, and con- 
tain, therefore, the same number of carbon atoms. Now as these 
ketones yield on oxidation carbon dioxide, acetic acid, and a fatty 
acid containing three atoms of carbon less than the original hydro- 
carbon, what is the constitution of the latter or of the alcohols obtained 
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from them? According to our present theory the following nine hep- 
tanes can exist :— 


CH; CH; CH; CH, 

doe, ae ba, bu, 

dors bu, du—ou, buon, — CH; 

bu, du, dus, du, 

= Se eee 

bs, da du, 

bu, 
CH, CH, CH; CH, CH, 

ox,—b_on, én, buon, bu_on, : buon, 

CH; ou,-d—cH, CH, bu_on, c,H—¢—0H, 

H, bu, CH—CH, CH; CH, 
én, én, CH; dn, 


Now it is easy to see that only the second of these can yield a 
ketone which by oxidation is resolved into carbon dioxide, acetic acid, 
and normal butyric acid, its constitution being (CH;).—CH—CO— 
CH.—CH,—CH;. Such a compound is a derivative of ethyl-amy], 
but Grimshaw has found that the ketone obtained from this paraffin 
is constituted as follows: (CH;).—CH—CH,—CH,—CO—CH,. 

Further researches are, therefore, required in order to elucidate the 
constitution of the olefines which combine with hydrochloric acid in 
the cold. 


XIV.—Some Remarks on the Preceding Paper. 


By C. Scnuortemmer, F.R.S. 


I wAvE previously proved that Pennsylvanian petroleum contains, 
besides normal heptane, an isomeride boiling at about 90°, and yielding 
a secondary alcohol, which on oxidation is resolved into carbon dioxide 
and acetic acid. From Mr. Morgan’s experiments it would appear 
probable that this oil also contains a third isomeric hydrocarbon, and 
this would certainly explain why it is so extremely difficult to isolate 
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a normal heptane having a constant boiling-point. Further researches 
must decide this point ; I may only here remark, that it appears to me 
that Mr. Morgan’s results can also be explained, without assuming the 
existence of a third isomeride. When chlorine acts on heptane, the 
primary chloride, and a secondary chloride containing the group 
—CHCI—CH,, are formed simultaneously. But there is no reason why 
the two other secondary chlorides which are possible should not be 
produced at the same time. Now if we assume that the two latter are, 
by the action of potassium acetate, completely resolved into hydro- 
chloric acid and heptenes, which readily combine with cold hydro- 
chloric acid, the alcohols derived from the chlorides thus formed would 
yield on oxidation the following ketones :— 


Ethyl-butyi ketone. Dipropy! ketone. 
C.H; C,H, 
Cin }CO CH} CO. 


On further oxidation both yield propionic and butyric acids. 
Mr. Morgan, however, obtained carbon dioxide, acetic acid, and 
butyric acid. But as his heptane boiled at 96°—99°, it appears to 
have still contained some of its lower-boiling isomeride, and this, as 
we have seen, yields an alcohol which on oxidation is completely oxi- 
dised to acetic acid. Now if this acid was present, the analytical 
method which Mr. Morgan used for the separation of the acids will 
only prove the existence of the highest and the lowest acid, and pro- 
pionic acid, if present, will be overlooked. The formation of carbon 
dioxide is also readily explained, for this compound is always produced 
when any ketone is oxidised. 

In order to decide these questions, an absolutely pure paraffin must 
be used, and that which appears to be best adapted for this purpose is 
the normal hexane from mannite. For it is easily seen that this 
hydrocarbon can, if my hypothesis be correct, only yield three hexenes, 
viz, :-— 

CH;—CH,—CH,—CH,—CH = CH, 
CH;—CH,—CH,.—CH = CH — CH; 
CH;—CH,—CH = CH —CH,— CH. 

The first of these is known, being that which combines with hydro- 
chloric acid only on heating. Now if by converting normal hexene 
into hexyl monochlorides and heating these with alcoholic potash, an 
olefine (or a mixture of two) is formed, combining with cold hydro- 
chloric acid, the chlorides thus obtained can only yield ethyl-propyl 
carbinol, which on oxidation is completely converted into propionic 
acid. I intend to examine this point very carefully, and also to study, 
from the same point of view, the derivatives of normal octane, which 
I have prepared from methyl-hexy] carbinol. 
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XV.—On Groves’ Method of Preparing Chlorides. 
By C. ScuortemMeEk, F.RS. 


WHILE pursuing my researches on the primary heptyl-compounds, I 
tried to convert the alcohol into the chloride by Groves’ method, but 
with very unsatisfactory results. Instead of a pure compound, I 
obtained a mixture consisting of some heptene, a chloride having no 
constant boiling-point, and products boiling at a high temperature. 
This result seemed to me to point out, that the zinc chloride acted in 
the usual way, and by abstraction of wafer converted a portion of the 
alcohol into the olefine, which in the nascent state, combined partly 
with the hydrochloric acid to form the secondary heptyl chloride. At 
the same time the acid acted also directly on some of the alcohol, the 
primary chloride being produced. The high-boiling liquid consists, 
‘probably, of condensed heptenes, or diheptyl ether, or a mixture of both. 

In order to see if this was caused by the high temperature at which 
the reaction takes place, or whether the mechanism of the reaction was 
the same in other cases in which secondary chlorides can be produced, 
I passed hydrochloric acid into a boiling solution of zinc chloride in 
amyl alcohol, which boiled constantly at 128°—131°. The chief pro- 
duct was a chloride, boiling between 92° and 105°, from which by 
careful fractional distillation no definite product could be isolated, the 
greater portion boiling at 92°—98°, and a smaller one at 98°—103°. 
The boiling-point of the primary chloride being 102°, the lower-boiling 
liquid is undoubtedly a mixture of secondary and primary amy] chlo- 
ride. No amylene was formed, but a small quantity of a liquid, boil- 
ing above 150°, and having the smell of diamyl ether. As it was 
coloured by shaking it with a few drops of bromine-water, it could 
not contain any diamylene, On treating the same alcohol with hydro- 
chloric acid alone, only amyl chloride, boiling after one rectification at 
98°—103°, was produced. 

Groves’ method, which, in the case of methyl and ethyl alcohol 
answers so very well that it may be used as an instructive lecture- 
experiment, seems therefore not to be applicable for the preparation of 
the primary chlorides of the higher alcohols, but, as Neison has shown, 
it answers well for converting secondary alcohols into the chlorides. 
But even in that case it succeeds only on condition that the olefine 
formed is not capable of yielding a tertiary chloride; thus from isobutyl 
alcohol, a mixture of the primary and tertiary chloride will probably be 
obtained. 

Groves says that he is unable to offer any satisfactory explanation 
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of the peculiar action of zinc chloride. I think my results explain it; 
the chlorides being produced by two distinct reactions, one part by 
the union of the acid with the olefine in the nascent state, and the other 
by the direct action of the acid on the alcohol. 


XVI.—Note on Aricine. 
By Davip Howarp. 


Dr. Hesse, in his paper on the cinchona alkaloids, in the Annalen der 
Chemie und Pharmacie, clxvi, f. 259, a translation of which is published 
in the Pharmaceutical Journal, vol. iv, 750, calls attention to the very . 
unsatisfactory state of our knowledge of aricine, the very existence of 
which he is inclined to doubt. 

At the time when Pelletier (J. Pharm., 1829, f. 565), Manzini (ibid., 
1842, f. 95), and Winkler (Repert. Pharm. [2], xxxi, 294; xlii, 25, 
231-3, [3], 1, 11) wrote on the subject, the barks containing aricine 
appear to have been plentiful in commerce ; but the importers, finding 
them utterly valueless, have never, as far as I can learn, repeated the 
experiment of importing them, and thus, unfortunately for science, it 
is impossible to obtain a sufficient supply of the bark to make a satis- 
factory investigation of the alkaloid. 

It seemed, however, so desirable to obtain some fresh light on the 
subject, that although the quantity of the aricine-yielding bark, Cinchona 
pelleterana (Wedd), which still remained in the collection of my uncle, 
J. E. Howard, F.R.S., was too small to give much hope of a sufficient 
supply of alkaloid for a full investigation, he placed a large portion of 
it at my disposal, and I have carefully examined it ; and though I am 
unable to decide the composition and properties of the alkaloid con- 
tained in it, I can at any rate say with considerable certainty that it is 
perfectly distinct from any other of the cinchona alkaloids. 

The bark yields a large quantity of quinic acid, differing in no 
respect from that of the other cinchone, and a small quantity of quin- 
ovine, undistinguishable from that already known, yielding quinovic 
acid by treatment with hydrochloric acid gas; but I failed to obtain 
any trace of cincho-tannic acid or cinchona-red; it also contains an 
intensely yellow colouring matter, little soluble in water, but freely 
soluble in spirit, to which it gives a beautiful green fluorescence. 

The study of the alkaloid presents special difficulties ; solutions of 
the crude alkaloid change very rapidly when exposed to the air, the 
colour speedily deepening from pale yellow to dark brown, and the 
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quantity of material at my disposal did not enable me to complete the 
purification ; but when the alkaloid was obtained approximately pure, 
all the distinguishing reagents for the well-known cinchona alkaloids 
were carefully applied, and proved it to be different from any of them. 
It is scarcely possible that any impurity should have so masked their 
properties as to prevent their being recognised, if present. The alka- 
loid is freely soluble in ether; solutions of its salts give no sign of 
crystalline precipitate on the addition of sodio-potassic tartrate. The 
iodide is moderately soluble in water, and will not crystallise either 
from aqueous or from spirituous solutions. The sulphocyanate is very 
slightly soluble in water, and the solution does not yield any alkaloid 
crystallisable from ether ; the platinum salt also dissolves with difficulty 
in water. We may therefore pretty confidently assert that neither 
quinine, quinidine, cinchonidine, cinchonine, nor quinamine is present, 
while the constitution of the platinum salt, of which I shall speak 
below, and the property possessed by the pure alkaloid of crystallising 
from ether, sufficiently distinguish it from quinicine or cinchonicine, 
and the amorphous alkaloid usually contained in cinchona bark. 

On the other hand, the gelatinisation of the solution of the sulphate, 
described by Pelletier, is very well marked, even in dilute solutions, 
but I failed to obtain the sulphate crystallised from spirit that he 
describes. The addition of nitric acid, or of a nitrate, throws down 
a yellow precipitate from solutions of these salts ; this may be owing to 
the presence of paricine. 

A small quantity of the pure alkaloid, prepared by my uncle in 1847, 
which he had preserved, gives me the opportunity of adding an obser- 
vation of the optical properties, which are also distinctive. A solution 
in alcohol of 90 per cent. showed a specific rotatory power of 63° for 
the yellow ray. 

A portion of this alkaloid gave a platinum salt, which lost 4°63 per 
cent. of water at 105°, it then gave on ignition 13°88 per cent. of 
platinum ; some of my own preparation precipitated cold by platinum 
chloride from a solution in hydrochloric acid, gave a salt, which, when 
dried at 100°, gave 13°93 per cent. of platinum ; to another portion the 
platinum chloride was added when the solution was boiling ; it showed 
signs of decomposition, and a considerable quantity of a resinous pre- 
cipitate separated, and after filtration a salt was deposited on cooling, 
which gave, dried at 100°, 16°16 per cent. of Pt. This last number 
most nearly agrees with thé percentage 16°31 - by Manzini for 
the platinum salt of cinchovatine. 

The wide divergence of these results from those given by the pla- 
tinum salts of quinine and its congeners is very remarkable, and points 
to an altogether different constitution of the salt, strongly confirming 
the opinion that the alkaloid is distinct. It is hardly to be doubted that 
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the authors who have already described this body are right in taking 
this view. 

The properties of the alkaloid, as well as the composition of the 
platinum salt, tend to show that it belongs to the interesting, but com- 
paratively little known group of alkaloids comprising paricine and ber- 
berine, and it is most probable that more than one is contained in the 
aricine barks. 


XVIL—On the Precipitation of Metals by Zinc. 


By J. L. Davies. 


I FAILED to precipitate to any appreciable extent many of the metals 
which, according to some metallurgical books, are precipitated by zinc 
from acid solutions. Copper and the other well-known metals reduced 
by zinc go down quickly enough, but nickel, cobalt, iron, &c., scarcely 
at all under these circumstances. If, however, ammonia be added to 
solutions of these metals, the power of zinc as a precipitant is greatly 
increased. From a solution of nickel chloride rendered ammoniacal, 
zinc threw down the nickel perfectly, and the same was the case with 
cobalt. Mr. A. Merry, junr., obtained like results when experiment- 
ing on sulphate solutions. I also succeeded in precipitating iron to a 
considerable extent, but of course in this case the solution could only 
contain salts of ammonia. 

The zinc used was in the form of filings, and the metals precipitated 
by it under the above circumstances present a beautiful metallic 
appearance, and are in a weighable form. 

Care should be taken in washing, since water precipitates zinc from 
solutions containing but the barest excess of ammonia, throwing it 
(the zinc) down in the form of a bulky, gelatinous precipitate. 

I shall be glad if these notes will induce some one to work the sub. 
ject more fully. 
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XVIII.—On the Action of the Organic Acids and their Anhydrides on the 
Natural Alkaloids. Part III. 


By G. H. Beckett and C. R. AtperR Wricut, D.Sc. (Lond.), 
Lecturer on Chemistry in St. Mary’s Hospital Medical School. 


§1. Action or Acetic ANHYDRIDE ON THE POLYMERIDES OF CODEINE 
AND MOoRPHINE. 


A. Action of Acetic Anhydride on Dicodeine. 


In a former paper (Proc. Roy. Soc., xx, 278), it has been stated by one 
of us that dicodeine is obtained as an amorphous precipitate by adding 
sodium carbonate to the solution of its hydrochloride, which salt, how- 
ever, crystallises well. Whilst preparing dicodeine for the under- 
mentioned experiments, it was found that carbonate of sodium throws 
down, from a solution of dicodeine hydrochloride purified by several 
successive crystallisations, a precipitate consisting wholly of very fine 
needles, soluble in ether, and crystallising therefrom also in very fine 
needles, readily visible under a low power, though not large enough to 
be clearly distinguishable by the naked eye. After drying in blotting 
paper, the crystals gave the following numbers :— 


1:068 gram lost at 100° 0:065 gram = 6°08 per cent. 
The formula C;,HN,Oi2.4H20 requires 5°68 _,, 


When the anhydrous base was boiled for four hours with twice its 
weight of acetic anhydride, a product was formed consisting of the 
acetate of tetracetyl-dicodeime, produced in virtue of the reaction 


CrHaNsOn + 4(C,H;0)20 = CrHeo(C2H;0).N.O12 + 4(C2H;0.0H). 


On solution in water, and addition of sodium carbonate, a tarry 
non-crystalline precipitate was thrown down, readily soluble in ether ; 
on agitating the ethereal solution with a little hydrochloric acid, 
crystals were obtained, excessively soluble in water, and consisting of 
the hydrochloride of the new base; after recrystallisation, these gave 
the following numbers :— 

1:432 gram, dried in blotting-paper, lost at 100° 0°1640 gram = 
11:45 per cent. 

The formula C;,H»(C2H;0),N,O;..4HC110H,O requires 10°65 per 
cent. 

After drying at 100° 0°3640 gram gave 0°8470 CO, and 0°2250 H,0. 
* * 0°4180 ” 0°1590 AgCl. 
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Calculated. Found. 
Ceo 960 63°58 63°46 
Ho 96 6°36 6°87 
Cl, 142 9°40 9°41 
N, 56 3°71 — 
Or 256 16°95 _ 


Cx2H(C2H30),N,O12.4HCl 1510 100:00 


The platinum salt was indistinctly crystalline, and gave the follow- 
ing numbers :— 


05215 gram gave 0°0945 gram Pt = 18°12 per cent. 
The formula C72.Hgo(C2H;0),NsOw.4HC1.2PtCl, requires 18°05 __,, 


Hence it results that the product of the action of acetic anhydride 
on dicodeine is polymeric with diacetyl-codeine, from which it differs 
in that the hydrochloride of the former is more soluble in water than 
that of the latter, whilst tetracetyl-dicodeine in the free state is nut 
readily crystallisable from ether, whereas diacetyl-codeine crystallises 
most readily from that solvent. 


B. Action of Acetic Anhydride on Tetracodeine. 


Tetracodeine was heated to about 120° for three hours with excess 
of acetic anhydride: the product refused to dissolve in water after 
evaporation to dryness on the water-bath, and was also insoluble in 
dilute hydrochloric acid; in alcohol and alcoholic hydrochloric acid, 
however, it dissolved readily, being precipitated from both solvents 
unchanged on addition of water (the precipitate being wholly free 
from chlorine in the latter case). By fractional precipitation with 
water, a nearly colourless product was ultimately obtained in amor- 
phous flakes, which darkened slightly on drying over sulphuric acid ; 
these gave the following numbers, agreeing with those required for 
octacetyl-tetracodeine, a compound polymeric both with diacetyl-codeine 
and with tetracetyl-dicodeine :— 

0°3110 gram gave 0°7965 CO, and 0°188 H,0. 


Calculated. Found. 
Coo 1920 70°38 69°85 
Hyss 184 6°74 6°72 
N; 112 4°11 --- 
Ose 512 18°77 — 


CyssH0(C2H30) Ne Ons 2728 100-00 
An attempt was made to prepare a platinum salt of octacetyl-tetra- 
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codeine by adding excess of alcoholic platinic chloride to its alcoholic 

solution (also containing hydrochloric acid), and then precipitating 

with water ; the precipitate thus obtained gave these numbers :— 
0°4205 gram gave 0°0275 Pt = 6°54 per cent. 

The calculated percentage for the normal salt would be 18:05 per 
cent., whilst the basic salt, Cy4sHieo(C2H;0).Ns04.2HCI.PtCl, would 
require 6°29 per cent. 

It hence results that in the conversion of codeine successively into 
dicodeine and tetracodeine, no change is produced of the kind that 
would be denoted by an alteration of the number of OH groups in 
the formula relatively to the number of N symbols, the ratio being 
1 to 1 throughout; but the polymerisation does bring about a consider- 
able change in the basic character of the alkaloid; whilst dicodeine 
and tetracodeine can saturate acids forming neutral salts (e.g., the 
hydrochlorides and platinum salts), their acetyl derivatives differ in 
that the acetyl derivative of tetracodeine is almost wholly deprived of 
antacid characters, refusing to form a hydrochloride at all, and only 
giving rise to an abnormally basic platinum salt. Tetramorphine and 
also strychnine appear to be similarly affected. 


C. Action of Acetic Anhydride on Tetramorphine. 


Tetramorphine is difficult to obtain even approximately pure in the 
free state, as its salts yield with carbonate of soda a precipitate which 
rapidly takes up oxygen on exposure to air. A portion dried as rapidly 
as possible was heated to 120° for three hours with a large excess of 
acetic anhydride, and the product evaporated to dryness on the water- 
bath. The resulting mass much resembled the corresponding product 
obtained with tetracodeine; it was, however, less readily precipitated 
from alcoholic solution by water, being more soluble in dilute alcohol 
than the tetracodeine product; moreover, it oxidised by exposure to 
air like tetramorphine itself, from which, however, it differed in basicity, 
the precipitate thrown down by water from alcoholic solution containing 
hydrochloric acid being free from chlorine. It was not found prac- 
ticable to obtain the product in a fit state for analysis, but its characters 
and mode of production indicate that it consisted of the tetrapoly- 
meride of tetracetyl-morphine, and hence that with morphine, as with 
codeine, polymerisation renders the substance of a less antacid cha- 


racter. 


D. Action of Iodide of Fthyl on Tetracodeine and Octacetyl-tetracodeine. 


With a view to ascertaining whether the power of uniting with the 
alcoholic iodides is altered by polymerisation, tetracodeine was heated 
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with its own weight of ethyl iodide and a little absolute alcohol in a 
sealed tube to 100° for twenty minutes; on cooling, a tarry mass 
separated ; this dissolved in boiling alcohol, separating on cooling in 
flakes much resembling tetracodeine, and simulating a crystalline cha- 
racter, but consisting only of coalesced globules visible under the 
microscope. Of these flakes,— 


0°5920 gram gave 0°2960 Agl Iodine = 27-02 per cent. 
Calculated for Cis HigsN02;.8C,H;I ee 27°91 ” 


The product dissolved readily in hot water, separating again in 
flakes on cooling. Hence it results that tetracodeine, like codeine, 
unites with ethyl iodide in the proportion of one equivalent of iodine, 
as iodide, for one of nitrogen in the base. 

When, however, octacetyl-tetracodeine is similarly treated, a body 
results excessively soluble in alcohol, and precipitated from this solu- 
tion by addition of water, just like octacetyl-tetracodeine itself; this 
product was found to contain 12°72 per cent. of iodine; the amount 
calculated for Cy4,Higo(C2H30)sNsCy.8C,HsI would be 25°55 per cent., 
whilst Cy4sHie0(C2H30)sNsOn.4C2H;I would require 15°15 per cent.: 
hence it is evident that the acetylation of tetracodeine prevents its 
ready combination with ethyl iodide, just as it does with hydrochloric 
acid, and with platinum chloride, &c., to form a normal platinum 
salt. 


§ 2. Isomertc DIACETYL-MORPHINES. 


It has been shown in Part I that at least two isomeric products 
exhibiting the composition of diacetylated morphine are obtainable 
from morphine, two substances of this composition having been 
obtained, differing in that one of them («-diacetyl-morphine) forms a 
sparingly soluble crystalline hydrochloride, whilst the second (pre- 
viously designated -diacetyl-morphine) forms a very soluble hydro- 
chloride, which dries up to a varnish without crystallising. Atthe time 
that paper was written, all attempts to obtain either free base in the 
crystallised state had proved abortive; since then, however, it has 
been found that if the ethereal solution of a-diacetyl morphine (regene- 
rated from the hydrochloride purified by several successive recrystal- 
lisations) be allowed to evaporate spontaneously, crystals are some- 
times deposited, which are sometimes hydrated and sometimes anhy- 
drous, even though the ether be saturated with water: thus, one crop 
of crystals had the composition CyH95(C:H30)2N20.,2H,O. When air- 
dry, 0°3885 gram of crystals gave 0°9380 CO,, and 0°2410 H,0. 


a 


+ 
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Calculated. Found. 
Cyg 456 66°09 65°85 
Hu 46 6°66 6°89 
N; 28 4°06 oe 
Or 160 23°19 —- 


CyH3e(C2H;0)2N,0,.2H,0 690 100-00 


On drying at 100°, 1°685 gram lost 00870 gram = 5°16 per cent. 
% - 06755 , 00345 , =511 ,, 
The above formula requires ........ bivietes 


Other crops of crystals lost only a few tenths per cent. at 100°: one 
specimen gave these numbers :— 

After drying at 100°, 0°3210 gram gave 0°8255 CO., and 0°1985 
H,0. 


Calculated. Found. 
Cg 456 69°73 70°13 
Hy 42 6°42 6°87 
N, 28 428 wie 
Os, 128 19°57 a= 


Cs,H36(C2H30)2N20¢ . 654 100:00 


Mm . When the product described in Part I as hydrochloride of 6-diacety] 


morphine is precipitated by carbonate of sodium, and the base dis- 
solved in ether, an ethereal solution is obtained, which on slow spon- 
taneous evaporation dries up to a syrupy liquid, in which more or less 
small crystals are disseminated ; by washing this syrup quickly with a 
little ether or absolute alcohol, and recrystallising from ether the 
crystals thus left, a .diacetyl morphine is obtained, differing from 
a-diacetyl-morphine in that its hydrochloride is excessively soluble 
in water, and crystallises only with great difficulty, its solutions often 
drying up to a varnish without crystallising, but sometimes becoming 
a crystalline mass over sulphuric acid. 
The crystals of the base gave the following numbers; they were 

anhydrous :— 

0°3045 gram gave 0°7775 CO, and 0°1860 H,0. 

0°1520 99 0°3855__,, 0°0940 ,, 


Calculated. 
Cog 456 69°73 69°63 69°17 
Hy 42 6°42 6°78 6°87 
N; 28 4°28 — = 
O; 128 19°57 — —- 


CaH3e(C2H;O0 JeN.O¢ 654 100:00 
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The platinum salt gave these numbers :— 


0°5515 gram gave 0°1020 Pt = 18°49 per cent. 
Calculated percentage ..... = 18°52 ,, 


This diacetyl-morphine gives no coloration with ferric chloride, and 
is provisionally distinguished as y-diacetyl-morphine. 

When the ethereal or alcoholic mother liquors of y-diacetyl-morphine 
are allowed to evaporate spontaneously, a syrup is again obtained con- 
taining few crystals (or none at all). This is thinned with a little 
ether and quickly filtered. The filtrate dries up to a varnish, exhibit- 
ing no tendency whatever to crystallisation. This varnish usually 
strikes a pale blue tint with ferric chloride, but on one occasion it was 
obtained in a condition in which it gave no coloration with this re- 
agent, from which, together with the easy decomposibility of this 
isomeride, it appears probable that the pure base gives no colour, and 
the coloration observed in the other samples’and in the crude product 
described in Part I is due to the presence of a small quantity of 
some decomposition-product (morphine or monoacetyl-morphine). 
That this non-crystalline base is really an isomeride of the a- and y- 
diacetyl-morphines above described is evident from the circumstance 
that the mixture of hydrochlorides of this base and the y variety de- 
scribed in Part I gave numbers agreeing with this view on analysis, 
and which is of more importance, gave the theoretical amount of acetic 
acid on saponification, which would not have been the case had not this 
substance (which constitutes much more than half of the crude pro- 
duct) been actually a diacetyl-morphine. Moreover, as shown in the 
’ next section, this non-crystalline base yields with ethyl iodide a com- 
pound isomeric with the analogous products obtained from a@- and y- 
diacetyl-morphines. It is therefore proposed to restrict to this base 
the term @-diacelyl morphine, which in Part I was used to indicate the 
mixture of this base and y-diacetyl-morphine. 

The hydrochloride of 8-diacetyl-morphine is less stable than that of 
either «- or y-diacetyl-morphine ; its aqueous solution soon decomposes, 
setting acetic acid free, and forming morphine hydrochloride, readily 
recognised by the much deeper blue tint struck by the solution with 
ferric chloride after standing. The platinum salt also is readily de- 
composible on standing whilst moist. The following numbers were 
obtained, the slight excess of platinum being evidently due to this 
decomposition :— 


0°3110 gram gave 9°0595 gram Pt = 19°13 per cent. 


0°0555 - 00105, = 18°92 ” 
Calculated for diacetyl-morphine 
platinochloride.........-..++. = 18°52 ™ 
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Hence it results on the whole that when acetic anhydride in quan- 
tity just sufficient for the reaction— 


CuHyN2O; + 2(C:H;0),0 = 2(C,H,0.0H) + CyHys(C2H,0).N.0,, 


is allowed to act on anhydrous morphine, three isomeric diacetyl 
morphines are produced, the properties of which may be thus con- 


trasted :— 


a-diacetyl-mor- 
phine. 


B-diacetyl-mor- 
phine. 


y-diacetyl-mor- 
phine. 


Relative 
quantity. 


Formed only in 
very small 
quantity, say 
2 or 3 per 
cent. of the 
whole. 


Formed in larg- 
est quantity. 


Constitutes 
about 25 per 
cent. of the 
whole. 


Free base. Hydrochloride. - 

Crystallisable | Comparatively | Crystallises 
from ether by | sparingly so-| from 85 per 
spontaneous; luble in cold| cent. alcohol 
evaporation,| water: crys-| with H,0. 
sometimes an-| tals contain 
hydrous, some-| 6H,0. 
times with 
2H,0. 

Apparently Very soluble; | Refuses to ery- 
quite uncry-| non-crystal-| stallise from 
stallisable. lisable: more| absolute or 

unstable in| from 85 per 
aqueous solu-| cent. alcohol. 
tion than its 

isomerides. 

Crystallisable an-} Very soluble in | Crystallises 
hydrous from| water; cry-| from 85 per 
ether withease| stallisable,| cent. alcohol 
when freefrom | but with di-| with 3H,0. 
B-diacetyl| fliculty. 


morphine. 


§ 3. Action or Eruyt Iopipze on AcetytaTtep Morpuine AND CopEINE 
DERIVATIVES AND ANALOGOUS PropucTs. 


The bases examined were sealed up in tubes with twice their weight 
of absolute alcohol and about their own weight of ethyl iodide (a large 
excess), and were then heated to 100° for a quarter of an hour. On 


cooling, the mass frequently solidified to a crystalline magma. 


The 


contents of the tubes were dissolved in a hot mixture of alcohol and a 
little water (making about 80 to 85 per cent. alcohol) and allowed to 
crystallise by cooling the solution. 


A. Diacetyl-codeine Ethiodide. 


Diacetyl codeine unites with ethyl iodide when treated as above 
described, forming the compound CH »(C,H;0),N.0, . 2C,H;I . H.0 
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(after crystallisation from 85 per cent. alcohol). At 100° this compound 
loses the water of crystallisation, slightly decomposing at the same time. 
1:0320 gram lost at 100° 0°0260 gram = 2°52 per cent. 


0:7270_ ,, ~ 00170 ,, = 2°34 ‘i 
PN ib eiscducevedbuneseren 1:78 pm 
0°3250 gram dried at 100° gave 0°6380 CO, and 0°1770 HO. 
05110 % ‘ 02425 Agl. 
Calculated. Found. 
Hs 56 5°63 6°05 
I, 254 25°55 25°64 
N, 28 2°82 — 
Os 128 12°88 — 


CosHyo(C2H;0)2N20,.2C,HsI 994 100-00 


Diacetyl-codeine ethiodide forms snow-white crystals very sparingly 
soluble in cold absolute alcohol or 90 per cent. spirit, but more soluble 
in water and in hot not absolute alcohol. When agitated with a little 
water and well washed freshly precipitated silver chloride, it forms 
silver iodide and a solution of diacetyl-codeine ethylochlovide. This 
is much more soluble in water than the ethyl iodide, forming only 
as crystalline crusts as the solution evaporates almost to dryness 
over sulphuric acid. These crystals after drying at 100° contain 
CssHio(C2H;0).N20, . 2C,H;Cl . H,0. 


0°2140 gram gave 0°7755 CO, and 0°3325 H,0. 


0°5900 ‘a 0°2030 AgCl. 
0°8740 = 0°2980 _,, 
Calculated. Found. 
Cu 528 63°69 63°61 
Hiss 58 7°00 7°15 
Cl, 71 8°56 8°52 8°44 
N, 28 3°38 
O, 144 17°37 


: CxsHyo(C.H;0).N20¢.2C.H;Cl.H,0 829 100°00 


The platinum salt of this compound decomposes on drying. Two 
specimens were found to contain 17°91 and 18°66 per cent., whilst the 
calculated value is 17°17 (for the formula CyHy(C,H;0).N,0,, 
2C.H;Cl,PtCl,). 


B. Tetracetyl-morphine Ethiodide. 


This product much resembles diacetyl-codeine ethiodide, but is 
somewhat less stable, a considerable portion becoming altered by boil- 
: 72 
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ing for a few minutes with 85 per cent. alcohol. The crystals 
deposited from this solvent contain C;,Hs,(C,H;0),N.0, . 2C,H;I . H,0, 
whilst the mother-liquor contains products probably formed by the 
removal of acetyl by the action of the alcohol. 
1518 gram lost at 100° 0:0300 gram = 1°97 per cent. 
Oaloulated.-..... ees cece jee seed 1°69 ~ 
Continued heating at 100° causes some amount of decomposition, a 
much greater loss being experienced, and the product becoming coloured. 
0°3090 gram of dried product gave 0°5980 CO, and 0°1630 H2». 


0°5750 in ‘s 0:2580 AgI. 

Calculated. Found. 
Cus 552 52°57 52°77 
Hs 56 5°33 5°86 
I, 254 24-19 94-24, 
N, 28 2°67 —- 
Oro 160 15°24 — 

CssH(C2.H30)4N,0..2C,H;1 1050 100°00 


Silver chloride converts tetracetyl-morphine ethiodide into the corre- 
sponding ethylochloride. This is readily soluble in water, but cannot 
be obtained pure in the solid state, inasmuch as the aqueous solution 
decomposes partially on heating or on standing over sulphuric acid. 
The crystalline crusts thus obtained were found to contain (after dry- 
ing at 100°) 8°78 per cent. of chlorine, the calculated amount being 
8°19 per cent. 

C. a-Diacetyl-morphine Ethiodide. 


This product much resembles the ethiodide of tetracetyl-mor- 
phine. After crystallisation from 85 per cent. alcohol it gave the 
following numbers, agreeing with the formula C,,H3.(C.H;0).N,.0, . 
2C,H,I . H,0 :— 

0°8035 gram of air-dry crystals lost at 100° 0°0195 gram = 
2°42 per cent. 


Caleulated......... o oes cere ce creccccecce 1°83 per cent. 
0°4110 gram dried at 100° gave 0°7870 CO, and 0:2110 H,0. 
0°3240 a i. 0°1575 AgI. 
Calculated. Found. 
Cx 504 52°18 52°22 
Hs. 52 5°39 5°70 
I, 254 26°29 26°27 
Nz 28 2°89 
Os 128 13°25 


Cx,H36(C2H;0)2N,05.2C2Hs1 966 
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D. 8-Diacetyl-morphine Ethiodide. 


f-diacety]-morphine purified from y-diacetyl-morphine as far as 
practicable by the process above described, yielded a product which re- 
fused to crystallise either from absolute or 85 per cent. alcohol 
on cooling or by spontaneous evaporation; a tarry mass separated 
which gave the following numbers after drying over sulphuric acid :— 


0°6590 gram gave 0°3170 AglI, Jodine = 26°00 per cent. 
Calculated for diacetyl-morphine ethiodide 26°29 rm 


E. y-Diacetyl-morphine Ethiodide. 


This product was crystalline, and much resembled the isomeric 
product from «-diacetyl-morphine, from which, however, it differed in 
that the crystals formed from 85 per cent. alcohol contained more water 
of crystallisation. 


02760 gram of air-dry salt lost at 100° 0°0160 gram = 5°80 
per cent. 

The formula CyH3.(C,H;0),N,0, . 2C,H;I .3H,0 requires 
5°29 per cent. 

0°2570 gram dried at 100° gave 0°1235 gram, Iodine = 25°96 
per cent. 

Cede on oc ecsccccccssceses Iodine = 26°29 per cent. 


Notwithstanding the marked difference between the hydrochlorides 
of «- and y-diacetyl-morphine in solubility, the ethyl iodides do not 
differ much in this respect. 


F. Dibutyryl-codeine Ethiodide. 


This product much resembled diacetyl-codeine een. crystallising 
readily from 85 per cent. alcohol. 


0:4710 gram of crystals lost at 100° 0°0155 gram = 3°29 per 
cent. 

The formula CssHyo(CsH;0).N20,. 2C,HsI . H,O requires 1°70 
per cent. 

0'4175 gram of dried product gave 0°1840 AgI, Iodine = 


23°81 per cent. 
Calculated...... cocccccccese ... Lodine = 24°19 per cent. 


Continued heating at 100° causes decomposition, the odour of butyric 
acid being clearly distinguishable. 
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G. Tetrabutyryl-morphine Ethiodide. 


Like the hydrochloride, this product utterly refused to crystallise. 
It could only be obtained as a soft, tarry, slightly coloured mass, 
which exhaled a footid odour on heating to 100°. Of this product— 


0°5450 gram gave 0°2330 AgI, Iodine = 23:11 per cent. 
The formula C,H3,(C,H;O),N20, . 2C,H;I requires 21°86 per 
cent. 


And C3,H3.(C,H,;0).N,0, . 2C2H;I requires 24°85 per cent. 


Hence the first product was tetrabutyryl-morphine ethiodide, which 
became somewhat decomposed on standing and heating, 


H. Dibutyryl-morphine Ethiodide, 


This product resembled tetrabutyryl ethiodide in physical character, 
utterly refusing to crystallise, and in this respect quite differing from 
dibutyryl-codeine ethiodide. It does not decompose so readily at 
100° as tetrabutyryl-morphine ethiodide. 


0°4890 gram gave 0°2185 AgI.. Iodine = 24°15 per cent. 
Calculated for C3,H3.(C,H,;O).N,0, . 2C,H;I = 24°85 per cent. 


I. Dibenzoyl-codeine Ethiodide. 


This product crystallised well from 85 per cent. alcohol, the crystals 
being represented by the formula C.Hy(C;H;O0).N20, . 2C.H,I . 
H,0. 

0°772 gram of crystals lost at 100° 0:0135 = 1:75 per cent. 

DA tibccbhhen onsnentaeecces = 1°59 ‘ 

0°4115 gram of dried substance pa 0: 1725 AgI. Todine = 
22°65 per cent. 

Calculated....., Fone Saree dees Stpecscons 22°72 per cent, 


J. Tetrabenzoyl-morphine Ethiodide. 


This compound also crystallises well from 85 per cent. alcohol, the 
crystals containing H,0. : 


0:2710 gram lost at 100° 0°0050 = 1:84 5 per cent, 
Cebewtated . ooo cccccccccses = 137 


”? 


0°4080 gram of dried substance gave 0°1460 Agt Aodine = 
. 19°34 per cent. 
Calculated for C,H3,(C;H;0),N.0, . 2C,H;I-= Al 5g 19° 3 per cent. 
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K. a-Diacetyl-dibenzoyl-morphine Ethiodide. 


This product was obtained from «-diacetyl-dibenzoyl morphine by 
the above-described process. It crystallised well from 85 per cent. 
alcohol, the crystals containing C;,H3,(C;H;0),(C;H;0).N,0, . 2C.H;I. 
H,0. 

0°2190 gram lost at 100° 0:0040 = 1°83 per cent. 
EE co vanesose eadane -. = 1°51 - 


0°2045 gram of dried product gave 0°0830 Agl. Iodine = 
21°94 per cent. 
CRIPRIIAE,. oc ccsesnccsscsecesses Iodine = 21°64 per cent. 


It hence appears that those ethiodides of acetylated, butyrylated, and 
benzoylated codeines and morphines which can be obtained in a crystal- 
line form crystallise with H,O from 85 per cent. alcohol, just as the 
ethiodides of morphine and codeine (How) ; the only exception to this 
rule being y-diacetyl morphine, which appears to crystallise with 
3H,0: also, as a rule, those bases which yield readily crystallisable 
hydrochlorides also form readily crystallisable ethiodides, and vice 
versd. This rule, however, is not invariably observed. Thus dibutyryl- 
morphine hydrochloride is crystallisable, though only with difficulty, 
whilst the ethiodide is wholly non-crystalline. On the other hand, 
tetrabenzoyl-morphine forms a hydrochloride which has not hitherto 
been obtained crystallised, whilst the ethiodide crystallises readily. 
In each of these two cases the free base is crystalline. It seems 
extremely probable that all the bases and salts of non-polymerised 
morphine and codeine derivatives are really crystalline in character, 
the difficulty observed in obtaining some of them in a crystallised 
state being mainly due to the very strongly marked tendency to form 
supersaturated solutions, which either gradually dry up to varnishes, 
or allow the substance to separate at times so quickly that it has 
not time to assume the crystalline form. The presence of minute 
quantities of colouring matters and other analogous bye-products very 
greatly enhances the difficulty in crystallising, which difficulty is in- 
deed more or less marked in certain cases with nearly all the opium 
alkaloids or their salts. 


§ 4. Acrion oF Ernynate oF Soprum on ACETYLATED CODEINE AND 
MorpHINe. 
A priori, the occurrence of the following reaction and analogous 
ones would seem probable, whereby ethylated codeine and similar pro- 
ducts would result :— 


CysHyo(CyH,O),N,0, + 2(Na0.C,H;)=2(Na0.C,H,0) + CasHy(CzHs)2N.0e. 
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On trying the experiment, however, nothing of the kind appears to 
take place. Whether a solution of ethylate of sodium in absolute 
alcohol were used, or the solid substance (prepared by dissolving 
sodium in absolute alcohol and driving off the excess of alcohol by 
a stream of dry air, the whole being kept at temperatures varying 
from 90° to 140° in different experiments), in no case could any 
ethylated base be isolated from the product of the reaction. Codeine 
was simply reproduced, and more or less polymerised to tetra- 
codeine. Thus numbers were obtained from the products of the 
action of boiling alcoholic sodium ethylate on codeine, of the fusion 
together of diacetyl-codeine (melting-point about 135°) and solid 
sodium ethylate, and of the action of a boiling anhydrous benzene 
solution of diacetyl-codeine on solid sodium ethylate, agreeing in 
each instance with those required for ordinary codeine; whilst the 
following numbers were obtained from one of the specimens of tetra- 
codeine simultaneously produced :— 


(A.) 0°3100 gram gave 0°8200 CO, and 0°1930 HO. 


The production of the tetracodeine was traced to the action of the 
sodium ethylate on the codeine first formed, and hence the following 
process for preparing tetracodeine was finally arrived at, the chief 
advantage of which is that the resulting product is’ considerably 
purer than that obtained by the action of acids, as in that case traces 
of bye-products are apt to be formed which absorb oxygen from the 
air during drying and colour the mass of a more or less dark brownish 
tint, Anhydrous codeine is dissolved in boiling benzene, and the solu- 
tion boiled with powdered ethylate of sodium for three or four hours, 
an inverted condenser being attached. The benzene liquor is then 
cooled and agitated with dilute hydrochloric acid. From the acid 
aqueous liquid the tetracodeine is finally precipitated by carbonate of 
soda, and purified by solution in hydrochloric acid and fractional pre- 
cipitation by carbonate of soda. Finally it is washed and dried, and 
dissolved in boiling benzene, from which it separates on cooling in 
almost white flakes which simulate a crystalline character, but are seen 
under the microscope to consist of masses of coalesced minute globules. 
Instead of ethylate of sodium, powdered caustic potash can be used, 
but the production of colouring matter seems to be somewhat greater 
in this case; one part of ethylate or caustic potash suffices to poly- 
meriso the majority of ten parts of codeine in four or five hours when 
treated in this way. A specimen of tetracodeine thus prepared gave 
the following numbers :— 


(B.) 0°2980 gram gave 0°7920 CO, and 0°1900 H,0, 
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Found. 
Calculated. (A) (B.) 
Cie 1728 72°24 72°14 72°48 
Hus 168 7°02 6°91 7°09 
Nz 112 4°68 — _- 
On 384 16°06 oe — 


Cys HicsN Ov 592 100°00 


When tetracetyl-morphine in benzene solution is similarly boiled 
with dry sodium ethylate, morphine is regenerated, and to a consider- 
able extent polymerised to tetramorphine. The tetramorphine thus 
produced is somewhat purer than that formed by the action of-sul- 
phuric acid on morphine. By dissolving it ina very slight excess of 
dilute hydrochloric acid and precipitating fractionally by concentrated 
acid, almost white flakes of tetramorphine hydrochloride are readily 
obtained. 
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General and Physical Chemistry. 


On the Chemical Action of the Solar Spectrum on the Haloid 
Salts of Silver. By Hermann W. Vocet (Pogg. Ann., cliii, 
218—250). 


THE results arrived at are that— 

1. Silver chloride, bromide, and iodide are sensible for rays of both 
high and low refrangibility in the solar spectrum, but to a consider- 
ably smaller extent for the latter. 

2. The sensibility of the haloid salts of silver for the various spec- 
tral colours depends, not only on their optical capability of absorption 
for the different rays, but also on that of the bodies mixed with them. 

3. Coloured bodies, which promote photographic reduction and absorb 
certain spectral colours, increase, when properly applied, the sensi- 
bility of the silver-salt for the absorbed rays to a considerable extent. 
Thus the sensibility of silver-salts for red, yellow, and green rays may 
be very much heightened. 

4. Mixtures of different colouring matters act like the sum of their 
several constituents. 

5. Certain colourless bodies (e.g., silver nitrate, morphine) which 
promote photographic reduction, modify the colour-sensibility of the 
silver-salts in a very marked way. 

6. The photographic action of absorbing bodies stands in a certain 
relation to anomalous dispersion, in that the sensibility rises or falls 
simultaneously with the increase or decrease of the refractive index. 

Perfectly indifferent bodies, which influence the index of refraction, 
collodion, for instance, alter the position of greatest photographic 
action, simultaneously with that of the absorption-band. 

7. The light reflected from colouring matters exhibits an action dif- 
fering considerably from that of the colours of the spectrum, the 
difference arising both from the optical composition of the colouring 
matters, and from their greatly inferior brightness. On this account 
red and yellow pigments have only a weak action on photographic 
plates, which are powerfully sensitive to the green, yellow, and red 
colours of the spectrum. ‘The paper is accompanied by several tables 
of curves. 

G. T. A. 


Action of Solar Light on Potassium Iodide. By M. Vipav 
(J. Pharm. Chim. [4], xx, 349—354). 


A soLutTion of potassium iodide exposed to solar light is decomposed, 
and the liquid becomes yellow from liberation of iodine. Paper, 
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dipped first into potassium iodide, and afterwards into a solution of 
starch, if similarly exposed while moist, is turned violet. The estima- 
tion of atmospheric ozone by the latter test is therefore fallacious, 
unless the effect of solar light be taken into account. er 


On the Spectrum of Carbon, By W. Marsuati Warts 
(Phil. Mag. [4], xlvili, 369). 


TuE best method of fixing the exact positions of the lines of the comet 
spectrum seems to be to estimate with the eye the distance of the 
bands from the known bands of some equally faint spectrum made to 
occupy the lower portion of the field of view, provided a faint spectrum 
can be formed possessing a sufficient number of well-defined bands in the 
region of the spectrum to be mapped. The spectrum most suitable for 
comparison is undoubtedly that of carbon, which, if not identical with 
the comet spectrum, has at all events bands of very nearly the same 
refrangibility, and can easily be obtained of any feeble intensity re- 
quired. The author has accordingly examined the lines of the carbon 
spectrum, as obtained from an olefiant gas flame; these lines may be 
considered as due to the carbon, as they are identical with those pro- 
duced by other compounds of carbon with oxygen, hydrogen, and 
nitrogen. 

The results are embodied in the following table, where column I gives 
the designations of the lines measured as given in the author’s index 
of spectra, column II, the wave-lengths in decimeters :— 


I. ii. 
53-0 5634:7 
60:0 5585°5 
4 4 615 5542°3 
63:0 5508-5 
64-0 5478°4 
75:0 | 5165-5 
é 277-0 | 5130-4 
79'3 | 5100-0 
6 97-0 4739°8 
98°5 4717°2 
« 4 100-0 4698°4 
1015 4684-2 
101:7 4677°0 


_ The lines most exactly determined are those whose wave-lengths are 
0165°5 and 5585°5. 


RB. 8. 
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Action of Battery Currents in Conjunction with Electro. 
capillary Currents. By M. Becqureret (Compt. rend., Ixxix, 
1281—1283). 

On operating under these conditions on solutions of metallic salts and 

of alkaline sulphides, copper and lead salts are reduced; those of 

silver, bismuth, and iron give rise to hydrated sulphides; while solu- 

tions of gold and of zinc yield no deposit. R. R. 


New Method for the Electro-Chemical Manipulation of Oils 
and other Non-conducting Substances. By W. Symons 
(Pharm. Jour. Trans. [3], v, 325). 


An alcoholic solution of zinc chloride, or an ethereal solution of ferric 
chloride, will dissolve many non-conducting oils, and form a medium 
for inducing changes in the constitution of the latter when a current 
of electricity is passed into the solution. B. J. G. 


Preliminary Notice on a New Method for Measuring the 
Specific Heat of Gases. By Eituarp WiEpemaNN (Phil. 
Mag., 47, xlviii, 398). 


Tue gas to be studied is enclosed in a balloon of caoutchouc, containing 
about 25 litres, kept in an empty balloon of glass by means of a glass 
tube fixed in a caoutchouc stopper. Another tube serves to put the 
glass balloon in communication with a second balloon, which communi- 
cates with a reservoir full of water, placed 10 feet above. A mano- 
meter gives the pressure in the interior of the second balloon. When 
water is brought from the reservoir into this balloon, the air in it is 
compressed, and the pressure is transmitted to the caoutchouc balloon. 
A certain quantity of the gas is thus expelled from the caoutchouc 
balloon into the heating apparatus and the calorimeter. This quantity 
can be measured exactly by the weight of the water introduced, 
account being taken of the temperature and pressure. 

The heating apparatus consists of a tube 3 metres long and 9 centi- 
meters in diameter, completely filled with copper turnings, and placed 
in a leaden tank full of boiling water. The heating of the gas is 
complete when 10 litres of it traverse the apparatus per minute. 

The calorimeter is composed of a series of tubes of silver, 43 millims. 
in height, and 9 millims. wide, filled with silver turnings, and suc- 
cessively traversed by the gas. These silver tubes, three in number, 
dip into a cylindrical vessel of silvered copper, 54 millims. in height, 
and 44 millims. in width, full of water. From the rise of temperature 
undergone by the water, the water-equivalent of the vessel and the 
tubes being known, the quantity of heat given up by the gas, and its 
specific heat can be deduced. 

The cooling apparatus is enclosed in a brass box with double sides, 
the interval between them being filled with water, so as to maintain a 
constant temperature. 

This method allows exact determinations to be made with the tenth 
part of the quantity of gas required by Regnault’s methods, in which 
200 litres are required for one experiment. 
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The numbers obtained for air, carbonic acid, hydrogen, and ethylene 


agree closely with Regnault’s results. 
R. 8. 


Influence of Temperature on the Efflux-coefficient of Liquids 
through Capillary Tubes. By A. Guiéirour (Compt. rend., 
Ixxix, 1201—1203). 


Tue flow of a liquid through a vertical capillary tube, under the influ- 
ence of its own weight, may be expressed by the formula D = kéd,, 
where d represents the diameter of the tube, 6 the density of the liquid, 
and ka coefficient constant for the same liquid. This coefficient is 
independent of the nature of the tube employed, and represents the 
relative mobility of the liquid under examination. Its variation under 
the influence of temperature is the subject of the present paper. 

By determining the outflow per second, and expressing the results 
in cubic millimeters, the following series of coefficients were deduced 
in the case of water. 


Temperature 10 11 12 138 It 15 16 17 
Coefficients... 3045 3110 3190 3270 3350 3440 3525 3615 


These numbers form a geometric progression, whose factor is 1°025, 
and the curve which corresponds with them becomes a straight line; 
the coefficient of flow, or, in other words, the mobility, of water increases 
therefore uniformly as the temperature rises. 

Similar results were obtained with saline solutions; the factors ob- 
tained were 1:026 for a solution of sodium sulphate of sp. gr. 1:070; 
and 1:046 for a solution of potassium carbonate of density 1°395. 

There can be no doubt that this increase of mobility corresponds 
with a diminution of cohesion between the molecules of the liquid, and 
such being the case, it shows that when a liquid is gradually heated, a 
regular and progressive weakening of its cohesive force takes place, 
and that the attraction between the particles is not suddenly or violently 
destroyed in order to permit the transformation of the substance from 
the liquid to the vaporous state. 

J. W. 


On the Surface Forces caused by the communication of Heat. 
By Ossorne Reynovps (Phil. Mag. [4], xlviii, 389—391). 


Iv a paper recently communicated to the Royal Society (Proc. Roy. 
Soc., xxii, 401), the author pointed out that whenever evaporation or 
condensation takes place on a surface, it is attended with certain forces 
tending respectively to drive the surface back or urge it forward, 
these forces arising, according to the kinetic theory, from the momen- 
tum imparted from the surface to the particles driven off, and vice versd. 
In the present paper he enumerates the various forces which are 
called into action when heat is positively or negatively communicated 
by some substance to its surrounding gaseous medium. These forces, 
which, in the case of a condensable medium, would be forces of either 
condensation or evaporation, will afford an explanation of Mr. Crookes’ 
experiments on the repulsion by heat in a rarefied medium; and as in 
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these experiments the medium seems to have been the vapour of mer- 
cury, or of sulphuric acid in presence of mercury, the results obtained 
must be ascribed to condensation, as in this case communication of 
heat to the surface or ball could not take place without it. 


R. 8. 


On the Action of Solids and of Friction in liberating Gas 
from Solutions. By Cuartes Tomitinson (Phil. Mag. [4], 
xlviii, 385—388). 


Ir a glass rod be rubbed against the side of a vessel containing a liquid 
which is charged with gas, or near its boiling-point, bubbles of vapour 
may be liberated so abundantly, that the liquid may be made to boil, 
or even to boil over. In explanation of this, an observation of Mariotte 
is adduced, that when a little bullet of lead is dropped into a bucket of 
water, bubbles of air are seen to rise as soon as the ball strikes the 
bottom, the volume of air far exceeding that of the falling body. The 
author, who himself had noticed a similar phenomenon in the case of 
rain-drops falling into little pools of water, satisfied himself, by drop- 
ping oiled shot into water, that the air liberated was not that adher- 
ing to the falling body, and concluded that the shot in its fall displaced 
some of the liquid in the form of a cylindrical shaft, into which the 
air rushed before the water had time to close over it. Similarly when 
a glass rod is pressed against and moved along the side of a vessel, 
successive quantities of the liquid are displaced, the gas contained in 
the liquid is quicker in filling up the void than the liquid itself, and the 
friction line is converted into a line of bubbles. 
R. 8. 


Researches on the Dissociation of Crystallised Salts. By 
P. A. Favre and C. A. Vatson (Compt. rend., Ixxix, 968—976, 
and 1036—1041, continued). 


By determining the densities of metallic solutions of different strengths, 
a number of tables like the following were prepared :— 


SrCl.6HO. SrCl. 


vs 


A 


1066 ce. 
1133 
1201 
1271 
1341 
1412 
1483 
1555 
1626 
1697 
1768 


Pt ek tt et 
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In these tables N denotes the number of equivalents expressed in 
grams of the salt dissolved in 1 litre of water, D the density, V the 
volume of the solution, and v the augmentation of volume of the litre 
of water produced by each successive equivalent of salt dissolved. D' 
and v' at the bottom of the table denote respectively the density of the 
salt in the solid state, and the volume of one equivalent of the salt. 

The salts examined were the chlorides of calcium, strontium, cobalt, 
nickel, and copper; the sulphates of sodium, magnesium, manganese, 
nickel, zinc, and copper; the nitrates of calcium, strontium, nickel ; 
the acetates of sodium and zinc; the carbonate of sodium; and the 
following results were obtained :— 

(1.) The solution of anhydrous salts gives rise to considerable con- 
traction, especially in the case of the carbonate of sodium, and the 
sulphates of magnesium, nickel, zinc, and copper. 

(2.) The values of v show that the contraction produced by the suc- 
cessive portions of salt dissolved diminishes as the solution becomes 
more concentrated, and that at last it becomes nearly constant. From 
this it may be concluded that on the solution of the first molecule of 
the salt, the total mass of water, that is to say, an indefinite quan- 
tity of it, suffers contraction. 

(3.) The contraction is less considerable in the case of hydrated 
salts, and after the addition of the first three or four molecules, it 
becomes, in some cases, equal to the volume of the solid salt. 

(4.) There are also certain hydrated salts which cause dilatation 
instead of contraction, probably because the effect of their dissociation 
from their water of crystallisation prevails over the contraction due to 
the contracting force of the anhydrous salt. 

(5.) On the whole, the augmentation of volume in the case of a 
hydrated salt is not very different from that of the volume of the salt,* 
a contraction being observable only for the first 3 or 4 molecules of 
salt dissolved. 

(6.) A comparison of the values of V for the same salt in the anhy- 
drous and the hydrated state shows that for the first molecule of salt 
dissolved their difference is sensibly equal to the volume of the water 
of crystallisation, but this difference diminishes as more salt is 
added. 

In the second part of their paper, the anthors draw the following 
conclasions :— 

1. The contracting force exercised by a crystatlised salt upon the 
water of crystallisation is not of the same kind as that with which the 
same salt acts upon the whole mass of water dissolving it, because in 
that case the action would vary with the quantity of dissolved salt 
according to a certain law, whilst in fact it takes place in indefinite 
proportions. From this consideration it follows that the coercive 
effect of successive portions of salt will go on diminishing. 

2. When a salt crystallises from a saturated solution, there is 
generally augmentation of volume and evolution of heat; this heat is 
the difference of that set free in the combination of the salt with its 
water of combination, and of the heat absorbed in the expansion which 


* There is generally augmentation of the volume of water, whilst the total volume 
of water and salt suffers contraction. 
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takes place as soon as a portion of the dissolved salt ceases to exert its 
contracting influence. 

3. The part played by salts towards the total mass of water in which 
they are dissolved may be compared with that which charcoal plays 
towards gases condensed by it, inasmuch as the combination with 
water in the one, and with gas in the other case, takes place in indefi- 
nite proportions, and is influenced in a similar manner by a change of 
temperature. 

Admitting that a rise of temperature causes a gradual diminution of 
the coercive force of salts towards water, we could also understand why 
less water of crystallisation is retained at higher temperatures. 

4. This diminution of the coercive force of the salts seems also to 
furnish the explanation of their increasing solubility with increasing 
temperature ; for supposing the temperature of a saturated solution to 
rise, it would follow that a portion of the water would escape more or 
less completely the coercive force of the salt, and be therefore free to be 
acted upon by a fresh portion.* 

5. Beginning from a certain state of concentration, for instance, 
after the addition of the first three or four molecules of the salt, the 
volume of the salt freshly introduced adds itself, in most cases, to the 
volume of the liquid, or, in other words, the solution takes place 
without change in the total volume; from this it follows that the number 
of molecules which a salt retains in the moment of crystallisation 
depends upon the condition that the solution of the salt is accom- 
plished without a change in the total volume. A further consequence 
would be, that the increase of volume due to the dissociation of the 
salt from its water of crystallisation, is equal to the coercive action of 
the (anhydrous) salt upon the total mass of water. 

6. There are certain salts on which these effects of dissociation and 

‘of coercive force are not equal, and the prevalence of one or the other 
may, as the authors think, possibly be the cause of the tendency of 
certain salts to efflorescence or deliquescence. 

R. 8. 


Researches on the Decomposition of certain Salts by Water. 
Third note. By A. Dirre (Compt. rend., xxix, 1254—1257). 


Double sulphate of potassium and calcium, 2CaSO,.K,SO, + 3H,0. 
This double salt is‘decomposed by water, potassium sulphate being 
removed. In order to study the reaction more closely, a quantity of 
the pure double sulphate was placed in contact with water, and after 
some time the solution was analysed. Water was then added, the 
analysis repeated, and so on. At first the weight of potassium sul- 
phate dissolved per litre gradually diminished, then it remained con- 
stant for some time at 25 grams per litre at 15°, and finally dimi- 
nished indefinitely. The foregoing facts may be otherwise expressed, 
thus :—If to a solution containing 25 grams or less of potassium sul- 
phate per litre, excess of calcium sulphate be added, no double salt 18 


* It is difficult to reconcile this conclusion with the repeated statement of the 
authors, that the salt dissolved exerts its contracting force upon the total mass of 
the water.—(Abstractor.) 
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produced, neither is the composition of the solution affected; but if 
more than 25 grams of potassium salt is present, the double salt is 
formed, and the strength of the solution is reduced to the above limit- 
ing value. 

It is reasonable to suppose that what has been said respecting one of 
the elements of the double salt should apply also to the other; such, 
however, did not appear to be the case, at least, it could not be proved ; 
the potassium sulphate alone seemed to regulate the decomposition. 
Temperature affects the reaction in a manner similar to that which has 
been already described in the cases of mercuric sulphate, bismuth 
chloride, &c. (p. 232); but the presence of a foreign salt had no effect, 
provided it was itself without action on the double salt, and that its 
solution was previously saturated with calcium sulphate, since nitrates, 
chlorides, alkaline acetates, &c., notably increase the solubility of this 
latter salt. It will be noticed that the various salts studied at different 
times by the author have differed greatly, both in composition and in 
properties; it is highly probable, therefore, that the results above de- 
scribed are applicable pari passw to all salts decomposible by ~~ 


Salt-solutions and Attached Water. By Freperick GuTHRIE 
(Phil. Mag. [4], xlix, 1—20). 


Wiru the view of investigating the phenomena attending the freezing 
of sea-water, the author undertook in the first place the study of some 
of the physical properties of brine and of aqueous solutions of other 
salts. 

From pure rock-salt a saturated brine was prepared ; this at 18° was 
found to contain 26°27 per cent. of salt; at 21° its sp. gr. was 1°1997. 
When this saturated solution is mixed with water a reduction of 
temperature occurs. The greatest depression, 0°9°, was obtained when 
85, 80, 75, or 70 grams of brine containing respectively from 11 to 9 
per cent. of salt were diluted with water to 200 grams, the initial tem- 
perature being 21°. From this observation the existence of a definite 
salt-hydrate above 0° was inferred, a supposition which subsequent 
experiments tended to confirm. 

When pounded salt and water are mixed together, the lowest tem- 
perature occurs when the proportion of salt to water is nearly as 
25: 100; or when to a given weight of water a quantity of salt is 
added just sufficient to saturate it; but when a saturated brine is 
dilated with water in varying proportions, the observed specific gravity 
does not correspond with the calculated specific gravity ; an increase 
of volume takes place, and the density is less than theory would indi- 
cate. Again, the refraction of light by brines of different strengths, 
the boiling-points of similar solutions, and the temperatures at 
which unsaturated brines give up ice, yielded invariably abnormal 
results when in any series of experiments solutions containing about 
10 to 11 per cent. of salt were under examination. 

If a weak brine be subjected to cold, ice begins to be formed at about 
— 15°, and the formation of pure ice continues as the temperature 
falls until the lowest limit attainable by an ice-salt freezing mixture 

VOL, XXVIII. 2a 
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is reached, — 22°. This ice may be completely freed from salt by 
pressure only. 

When, however, a saturated brine is cooled, different phenomena 
ensue; at — 7° crystals of the dihydrate (NaCl + 2H,O) fall in the 
form of iridescent scales, and the brine gradually weakens until the 
whole of this hydrate is removed, which happens at — 22°. On fur. 
ther cooling, the solution solidifies as a whole, the temperature remain- 
ing perfectly constant at — 23° during solidification. At this latter 
temperature the salt retained in solution is supposed to form with the 
remaining water a definite hydrate. It does not crystallise in scales 
like the dihydrate, but in acicular bundles radiating from nuclei. 
Moreover, when it was fractionally solidified, and the crystallised por- 
tions were analysed, the percentage of salt contained in each was found 
to be uniform. The formula 2NaCl + 21H,0 corresponds most nearly 
with the analytical results, but the author is inclined to think that the 
formula NaCl + 10H,0 is probably the correct one, since there were 
slight sources of error which it was impossible wholly to eliminate. 

There would appear to be an intimate relation between the existence 
of this hydrate and the limiting depression of temperature obtainable 
by a mixture of ice and salt, the lowest temperature produced by the 
freezing mixture being also the lowest temperature at which the 
hydrate can exist in the liquid condition. 

This distinctive crystallisation below zero, when the whole of the 
salt and water solidify together was obtained with many other salts 
beside sodium chloride. Moreover, from the fact that they present 


certain characteristics such as a constant solidifying and melting 
point, a distinct crystalline form, &c., the author, as before mentioned, 
considers them to be true chemical combinations, and has named them 
“‘ eryohydrates.” In the.case of ammonium chloride the cryohydrate 
crystallised at — 15°, and the analysis of the crystals corresponded 
with the formula NH, . HC] + 12H.O. Other salts examined were as 
follows :— 


Temperature Molecular 
Cryohydrate. of solidification. formula. 


Zinc sulphate ZnSO, + 20H,0 
Magnesium sulphate .... MgSO, + 24 ,, 
Potassium nitrate ’ KNO;, + 44 ,, 
Copper sulphate 2 CuSO, + 44 ,, 
Sodium sulphate : Na,SO, + 166,, 
Potassium chlorate...... , KCI1O, + 222,, 
Potassium dichromate .. ‘ K.Cr,0,+ 292,, 


The crystallising-point of a few other solutions was also taken, but 
at gaa they have not been analysed. 
he experiments with sea-water are still incomplete; the only point 
satisfactorily made out is that when sea-water is frozen, the ice which 
results is almost as salt as the water from which it is derived, the un- 
diminished saltness being due to the entanglement among the ice- 
crystals of a brine richer in solid constituents than the original water 
itself. When the ice is submitted to pressure this brine is squeezed 
out, and the percentage of saline constituents largely reduced :— 
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Per cent. at 100° of 
solid residue. 
Sea-water 
Frozen sea-water 
Frozen and pressed sea-water 


Many other questions in connection with the subject are opened out, 
some of which the author hopes in course of time to be able to eluci- 


date. 
a. We 


Inorganic Chemistry. 


Crystallisation of Sulphur. By O. SILveEstTRI 
(Gazz. Chim. Ital., iii, 578—582). 


Tue sulphur mines of Sicily are sometimes fired by accident or design, 
and they are then closed, occasionally for a long time. The author 
has examined the sulphur which has in some of these cases been fused 
and slowly cooled. Not only does it appear in a state of perfect 
purity, but the forms of the crystals, instead of being, as in the case of 
sulphur which has been fused in a crucible, obliquely prismatic or 
monoclinic, are varieties of the trimetric system. This variety of sul- 
phur (which is refused in commerce because it does not correspond in 
appearance with that usually met with) agrees almost exactly with 
native sulphur in angular measurement, specific gravity, solubility in 
carbon disulphide, melting and solidifying point, and specific heat. 
Full details on these points are given in the original. ose 


Causes of Loss in Extracting Sulphur. By F. Sestin1 
(Gazz. Chim. Ital., iv, 241—245). 


It has long been known that if much gypsum is present in the sulphur 
submitted to the crude distillation practised at the mine, a loss of sul- 
phur takes place. The following experiments show why this is so. 
When a mixture of sulphur and gypsum is heated, the latter loses 
water as soon as the temperature exceeds 130°. At 144° the following 
reaction takes place :— 


CaSO, + 2S = 2S0, + CaS. 


In the Italian method of extraction, in which the sulphur is distilled 
from one earthen jar into another, both these phenomena must occur if 
gypsum be present. The first cause of loss, viz., the extra sulphur 
required to dehydrate the gypsum, was pointed out by Parodi (sull’ 
estrazione dello zolfo in Sicilia), but in the Sicilian method, in which the 
sulphur is simply so far melted that it will trickle down through a 
kind of rough porous filter of earthy matter, the deoxidation of the 
8ypsum is likely to take place only in some particular parts of the 

2a2 
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system. Another cause of loss, suggested by the discovery of the 
above, is the calcium carbonate, which is much more generally mixed 
with the sulphur than is gypsum. When a mixture of Carrara marble 
and sulphur is heated at the distillation point of the latter, carbon 
dioxide is abundantly evolved, and 33 times as much calcium sulphide 
is formed as in the case of gypsum. The residues of the sulphur-extrac- 
tion always contain alkaline and earthy sulphides. It has been proposed 
to employ these residues in agriculture, and the author gives several 
analyses of different specimens, with the view of settling their value. 
He concludes that many of the residues contain enough calcium sul- 
— and carbonate to render useful their application to meadow 
_land, while others contain enough sulphur to render them fit for sul- 
phurising vines. 
B. J. G. 


Action of Sulphur on Carbonates in Presence of Water. 
By E. Pottacci (Gazz. Chim. Ital., iv, 245—256). 


Dumas has stated his opinion that sulphur in contact with the organic 
matter of the soil is converted into hydrosulphuric acid, which is sub- 
sequently oxidised, and by acting upon calcium carbonate produces 
sulphate. Marés (Jour. Pharm. Chim., xi, 219), having found that the 
soil around vines which had been sulphurised was rich in sulphates, 
while that a little distance off contained none, considered Dumas’ idea 
as confirmed. The following experiments show that sulphur can 
convert carbonates into sulphates without the intervention of organic 
matter, and with no previous formation of hydrosulphuric acid. Per- 
fectly pure precipitated calcium carbonate and flowers of sulphur freed 
from sulphuric acid were made into athin paste with water, and placed 
in the sunlight, the temperature being about 40°, for four hours. The 
dried mass was then found to be rich in sulphate. Another experi- 
ment showed that sunlight is not necessary for the reaction. The 
presence of such organic matter as humus or of horse-dung hastens 
it. The author considers the greater part of the calcium sulphates 
of soils to have been formed in virtue of this reaction, and that 
when hydrosulphuric acid has been one stage in the production of the 
sulphate (e.g., from organic matter which has decayed or from volcanic 
sources), the acid is first decomposed into water and free sulphur. He 
points out that sulphate is an invariable constituent of the soil in the 
districts whence sulphur is obtained, and that the rock which is nearly 
always closely associated with the sulphur (briscale or madre dello 
zolfo) is a calcium sulphate. Moreover, analyses by different chemists 
of an Italian, a French, and a German soil, each containing free sul- 
phur, agree in this, that the soils contained abundance of sulphate but 
no carbonate. All the alkaline-earthy carbonates behave like calcium § | 
carbonates with sulphur and water, though with different degrees of ff 
intensity. Barium, strontium, and magnesium are also found asso- 
ciated with sulphur as sulphates, but not as carbonates. The agricul- 
tural uses of gypsum, especially in wine-making countries, are § | 
discussed by the author. 

Experiments will shortly be made known which will prove that sul- 
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phur alone is oxidised very slowly by the air into sulphuric acid, with- 
out the intervention of a base. “ 
B. J. G. 


Preparation of pure Sodium Carbonate and of nearly pure 
Potassium Carbonate. By J. L. Smita (Chem. News, xxx, 
234). 


63 GRAMS of commercial oxalic acid are dissolved in 200 c.c. of warm 
water, and the solution is added to 200 c.c. of a cold solution of 143 
grams of ordinary “soda crystals.” The sodium oxalate soon crystal- 
lises out and is converted into the carbonate by ignition. To prepare 
potassium carbonate containing no impurity but a trace of nitrate, one 
part of pure nitre and two parts of oxalic acid are mixed in a crucible, 
and a little water is added. Evaporation is then carried nearly to 
dryness, water is again added, and the evaporation repeated. The 
crucible is then heated to redness. 
B. J. G. 


Basic Calcium Chloride. By H. GrimsHaw 
(Chem. News, xxx, 280). 


Tue salt which separates out in slender, white, needle-shaped crystals 
when a strong solution of calcium chloride is boiled with an excess of 
milk of lime yields, on analysis, numbers corresponding with the formula: 
30a0.CaCl, + 15H,0, or O { ey +7H.0. Rose assigned the formula 
3Ca0.CaCl, + 16H,O, but his numbers agree better with the above 
formula. The salt is stable out of contact with air; over sulphuric 
acid or quick-lime it loses part of its water of crystallisation ; in the 
air it absorbs carbon dioxide and water. 


KE. K. 


Compounds of Lanthanum. By P. T. CLEvE 
(Bull. Soc. Chim. [2], xxi, 196—204). 


Tue best method of obtaining lanthanum free from didymium is the 
fractional precipitation of the nitrates with ammonia; the basic 
nitrate of didymium precipitates first. 

_ The atomic weight of La ’” was determined by dissolving the oxide 
I nitric acid and evaporating with sulphuric acid. The mean of five 
determinations gave 139°15 (extremes 138°95—139°45). The number 
139 is, therefore, adopted. 

Oxide of Lanthanum.— After ignition at a white heat it has a specific 
gravity of 6°53 at 17°. Moistened with warm water it evolves con- 
— heat, and the hydrate, dried at 100°, has the formula 

3VU3. 

Chloride of Lanthanum (hydrated), LaCl,; + 7H,0.—Colourless 
prisms, very soluble in water and alcohol. Hermann assigns only 
5H,O to this salt. The bromide resembles the chloride. 

Chloroplatinate, LaCl;.PtCh + 13H,0.—Large, square — plates, 
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bee 4 soluble. It loses 5H,O over sulphuric acid, and 9H,O at 100°— 
| -jadocmamaae LaCl;.AuCl,; + 10H,O.—Loses 4H,O over sulphuric 
| acid. 
HH | Bromaurate, LaBr;.AuBr,; + 9H,0 (possibly 10H,0).—Permanent 
Hi yi over sulphuric acid. 
| Fluoride of Lanthanum, 2LaFl, + H,O (?).—Gelatinous precipitate 
i produced by the addition of hydrofluoric acid to the acetate. 
a) Ferrocyanide of Lanthanum and Potassium, La’’K¥eCy, + 4H,0.— 

i A yellowish white precipitate, formed on adding ferrocyanide of 
I potassium to acetate of lanthanum. It loses H,O at 100°. 

Platinocyanide of Lanthanum, 2LaCy;.3PtCy,+18H,0. — Forms 
a greenish yellow prisms; loses 13H,O over sulphuric acid, and 14H,0 

at 100°—110°. 

Sulphocyanate of Lanthanum, La(CNS); + 7H,O.—Obtained by 
dissolving the oxide in sulphocyanic acid. It forms deliquescent 
needles, which lose 3H,O over sulphuric acid; gives with mercuric 

cyanide the compound La(CNS);.3Hg(CN),.12H,0, which precipitates 
in white scales. It is very soluble in hot water, only slightly so in 
cold ; loses 6H,O over sulphuric acid, and all its water at 110°. 

zz Nitrate of Lanthanum, La(NO;); + 6H,O.—Large tabular crystals, 
losing 2}H,0 over sulphuric acid. 

Chlorate of Lanthanum.—Colourless needles, very deliquescent. Its 
solution is decomposed by evaporation in a vacuum. ' 

Perchlorate of Lanthanum, La(ClO,); + 18H,0.— Colourless, 
deliquescent needles. 

Lodate of Lanthanum, La(1O 3); + 3H,0.—Voluminous white precipi- 
tate, devoid of crystalline appearance, obtained on adding iodic acid to 
a lanthanum salt. 

Periodate, LalO; + 2H,0.—Periodic acid does not precipitate the 
| nitrate, but with the acetate it gives a bulky white precipitate, which 
shrinks on gently warming. 
Formate of Lanthanum, (CO.H);La.—White crystalline powder, 

i which requires 421] parts of cold water for solution. The formates of 
i cerium and didymium have a similar slight solubility, while those of 
| yttrium and erbium are very soluble. 
Hl Acetate of Lanthanum, 2(C2.H;0.);La + 3H,0.—It crystallises in 
ih small needles, which lose 1H,O at 100°—110°. 
t Selenate of Lanthanum. La,(SeO,); + 6H,0 when crystallised from 
a warm solution, and with 10H,0 by spontaneous evaporation. 
Sulphate of Lanthanum and Potassium.—This salt is precipitated on 
|. . mixing solutions of the two sulphates. It is completely insoluble in a 
1 solution of potassium sulphate. Its composition appears to be 
Hi La,(SO4); + 4K.SO,. 
| Selenate of Lanthanum and Potassium, La,(SeO,);.K,SeO, + 9H,0. 

| 

| 

| 


Hi 
| i —Obtained by evaporating a mixture of the two seleniates. It loses 
ii no water in dry air. 

Ht Ammonio-sulphute, (SO,)3La2.SO.(NH,), + 8H,0.—Flattened and 
{I striated prisms, very soluble, permanent in the air. 
: Ammonio-selenate.—Flattened prisms. Loses 7H,0 over sulphuric 

il acid and 8H,0 at 100°. 


INORGANIC CHEMISTRY. 339 


Sulphate of Lanthanum and Sodium, (SO,)3La,.S80,Na, + 3H,0.— 
White amorphous powder, slightly soluble. 

Selenate of Lanthanum and Sodium, (SeO,);La,.SeO.Na, + 4H,0.— 
White crystalline crusts, moderately soluble. It loses nothing in vacuo 
over sulphuric acid. 

Sulphite of Lanthanum, (SO;);La, + 4H,0.—Hydrate of lanthanum 
dissolves in a solution of sulphurous acid. The above salt separates on 
heating, as a bulky white powder. 

Acid Selenite, (SeO3);La,.3Se0, + 5H,0.—Separates from a mixture 
of lanthanum chloride with selenious acid on addition of alcohol. It 
loses 3H.O at 100°. 

Hyposulphate of Lanthanum, (8,0¢)sLa, + 24H,0.—Prepared by 
double decomposition between barium hyposulphate and lanthanum 
sulphate. It forms hexagonal crystals, is very soluble, and loses 
23H,0 over sulphuric acid. 

Carbonate of Lanthanum.—The rare mineral lanthanite has the 
formula (COQ;);La, + 8H,0.—The sait obtained by precipitating a 
lanthanum salt with an alkaline carbonate has the same composition. 
By passing carbonic acid through water holding hydrate of lanthanum 
in suspension, a carbonate is obtained in small scales with greasy lustre, 
which when dried in a vacuum has the composition (CO;),;La, + 3H,O. 

Fluocarbonate of Lanthanwm.—The mineral harmatite found at 
Bastnis (Sweden) has, according to Nordenskidld, the composition 


La( Ce) { 0.0 0, Unlike didymium, lanthanum does not appear to form 


double carbonates with the alkalis. 

Oxalate of Lanthanum, (C.0,);La, + 9H,0.—White crystalline 
powder completely insoluble in water, very soluble in strong nitric 
acid, slightly soluble in dilute hydrochloric. 

Succinate of Lanthanum, (CiH,O,);La, + 5H,0. — Czudnowicz 
assigned 44H,O to this salt, but his analyses agree better with the 
author’s formula. 

Tartrate of Lanthanum, (CiH,O,);La, + 3H,0.—The addition of 
tartaric acid to a solution of lanthanum acetate produces a bulky 
precipitate, which slowly becomes granular. It is soluble in acids, and 
the solutions are not precipitated by ammonia. 

Orthophosphate of Lanthanum.—Disodicorthosulphate and phosphoric 
acid produce precipitates in lanthanum solutions. Not being able 
either to collect them on a filter or to wash them, the author has not 
analysed them. 

Acid Pyrophosphate, P,O,HLa’”” + 3H,0.—Sodium pyrophosphate 
gives with solution of lanthanum chloride a precipitate soluble in 
excess of the lanthanum salt. This solution deposits after some days 
small crystalline grains of the above composition. It loses 2H,O 
at 100°. 

The principal evidence in favour of the triatomicity of lanthanum 
is derived from the composition of the chloroplatinate, chloraurate, 
bromaurate, potassio-ferrocyanide and pyrophosphate and of harmatite. 
The formule of the double sulphates and selenates, the quantity of 
water in the crystalline salts and the proportion of it given off under 
various circumstances, all agree best with this view. The five metals, 
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cerium, didymium, lanthanum, erbium, and yttrium thus form a 
group of triatomic elements, cerium and lanthanum forming one 
isomorphic sub-group and yttrium with erbium another. Didymium 


occupies an intermediate position, exhibiting isomorphism with both. 
M. J. S. 


Researches on Didymium. By P. T. Cieve 
(Bull. Soc. Chim. [2], xxi, 246—253). 


For the separation of didymium from lanthanum see p. 337. The basic 
didymium salt is further converted into the formate, which is nearly 
insoluble and leaves the pure oxide on calcination. The atomic weight 
of didymium was deterrhined in the same way as that of lanthanum. 
The mean of six determinations gave 147:01 (extremes 147°23 and 
146°65). 

Oxide of Didymium, Di,O3, is obtained in hard fragments of a dirty 
bluish colour and with a specific gravity of 6°852, by igniting the 
hydrate at a white heat. -The peroxide obtained by calcining the 
oxalate becomes bluish when ignited in hydrogen. 

Chloride, DiCl,; + 6H,O0.—Unalterable in dry air. Marignac found 
the same composition, but Zschiesche assigns more water to this salt. 

Bromide, DiBr; + 6H,0.—Crystallises in large prisms of a deep 
violet colour. It is not altered by exposure to dry air. 

Chloroplatinate, DiC)];,PtCl, + 11H,O0.—Crystallises over sulphuric 
acid in orange-coloured prisms, which are not isomorphous with the 
chloroplatinates of Janthanum and cerium. Marignac has described a 
chloroplatinate having the formula 4Di’Cl,.3PtCl, + 36H,0, isomor- 
phous with those of lanthanum and cerium. The two are evidently 
distinct compounds. 

Chloraurates.—(a.) DiCl;,AuCl; + 10H,O.—Large orange-coloured 
plates, very soluble. It loses 3H,O over sulphuric acid. 

(b.) 2DiCl;.3AuCl, + 20(?)H,O.—Obtained on one occasion of a 
deeper colour than the preceding. 

Bromaurate, DiBr;.AuBr, + 9(?10)H,0O.—Large crystals of a deep- 
brown colour, very soluble; loses 4H,O over sulphuric acid. 

Fluoride of Didymium, DiF1,; + H,O(?).—Gelatinous precipitate. 

Platinocyanide, 2Di(CN);,3Pt(CN),. + 18H,0.—Fine prisms, of a 
dirty yellow colour, with bluish reflex; loses 14H,O on exposure 
to air, becoming first red, then yellow or white; parts with the same 
quantity of water at 100°. 


Ferrocyanide of Didymiwm and Potassium, x } FeCy, + 4H,0(?). 


White precipitate formed on adding potassium ferrocyanide to a 
didymium salt. 

Sulphocyanate of Didymium, Di(CSN),; + 6H,0. — Deliquescent 
needles, very soluble. It loses 2H,O over sulphuric acid. With mer- 
curic cyanide it forms the compound Di(CSN); + 3Hg(CN). + 12H,0, 
which crystallises in pale rose-coloured needles, very soluble in bot 
water, but only slightly so in cold. It loses 7H,O over sulphuric acid 
and 10H,0 at 100°. nie 

Nitrate of Didymiwm, Di(NO;); + 6H,O.—Large violet crystals. 
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Perchlorate, Di(C10,); + 9H,O0.—Red needles, very deliquescent. 

Iodate, Di(10;); + 2H,0.—Non-crystalline, white precipitate, ob- 
tained by adding iodic acid to a didymium salt. 

Periodate, DilO; + 4H,0.—Periodic acid gives no precipitate with 
didymium nitrate, but on adding a little ammonia there is obtained 
a bulky precipitate, which soon changes to a reddish crystalline 

wder. 

Formate of Didymiwm, Di(CO,H)3.—Red crystalline powder. It is 
obtained by treating didymium hydrate with formic acid or by pre- 
cipitating a didymium salt with ammonium formate. It dissolves in 
221 parts of cold water. 

Acetate of Didymium, Di(C,H;0,)3; + 8H,0.—Isomorphous with the 
acetates of erbium and yttrium. It follows that the formule assigned 
by the author to the two latter salts (Bull. Soc. Chim., xviii, 294) 
must be incorrect. 

Selenates of Didymiwm, (a) TDi,(SeO,); + 5H,0.—Fine red needles, 
obtained by evaporating on the water-bath a solution of oxide of 
didymium in selenic acid. (b) Di,(SeO,); + 8H,0. Large crystals, 
very soluble, isomorphous with the sulphate, obtained by evaporation 
at 60°. (c). Evaporation at the ordinary temperature gives needles, 
which appear to contain 10H,0. 

Sulphate of Didymium and Potassium, (a) Diz(SO,4)3,3K,S0..—A red 
crystalline powder, which separates on mixing the cold saturated solu- 
tions of the two sulphates. It is absolutely insoluble in a cold saturated 
solution of potassium sulphate, but dissolves to a small extent on boiling 
(100¢.c. contain 55 mgr. Di,O;). It dissolves in about 83 parts of pure 
water at 18°. (6). The mixture of boiling solutions of the sulphates 
gives a salt whose formula appears to be Di.(SOQ,); + 4K,SO,. 

Selenate of Didymium and Potassium, Di,(SeO,)3.K,SeO, + 9H,0. 
—Obtained in small crystals by spontaneous evaporation. Permanent 
in the air; loses 6H,O at 100°. 

Sulphate of Didymium and Ammonium, Di,(SO,)3.(NHy)280, + 8H,0. 
—Loses 6H,O at 100°. 

Selenate of Didymium and Ammonium, Di,(SeO,)3.(NH,).SeO, + 
6H,0.—Flattened prisms, very soluble. 

Sulphate of Didymium and Sodium, Di,(SO,)3.Na,SO, + 2H,0.— 
Red powder, of slight solubility. 

Selenate of Didymiwm and Sodium, Di,(SeO,)3.Na,SeO, + 4H,0. 
—Resembles the last salt, but is much more soluble. 

Sulphite of Didymiwm, Di,(SO;)3 + 3H,0.—A nearly white crystal- 
line powder precipitated on heating the reddish solution of the hydrate 
in sulphurous acid. 

_ Selenite of Didymium, Di,(SeO;)3.SeO, + 4H,0.—Separates from a 
mixture of didymium nitrate with selenious acid on addition of alcohol. 
It loses 2H.0 at 100°. 

Hyposulphate of Didymiwm, Di,(S,0,); + 24H,0.—Hexagonal 
crystals, very soluble, of a fine red colour. It loses 20H,O over 
sulphuric acid. 

Carbonate of Didymium, Di,(CO;); + H,O.—Red, crystalline 
powder obtained by passing carbonic acid into water holding in suspen- 
sion hydrate of didymium. 
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Double Carbonates,— 
Di,(CO;)3.K,CO; + 6H,0 (?)- 
Di.(CO;)3.(NHs)2.CO; + 3H,0 
2Di,(CO;)3.3Na;CO; + 9H,O (a). 


Obtained by adding a salt of didymium to an excess of the alkaline 
carbonate. 

Di,(CQ;)3.2Na,CO; + 8H,O0 (b).—Obtained once by digestion of 
didymium carbonate with an excess of sodium carbonate at a gentle heat. 
Oxalate of Didymium, Di.(C2,0.)3 + 10H,0.—Crystalline powder. 

Oxalate of Didymium and Potassium, Diz(C204)3.K,0,0, + 4H,0(?). 
—Oxalate of didymium dissolves in a boiling saturated solution of 
potassium oxalate; on diluting this solution the double salt separates 
as a bulky precipitate, speedily becoming crystalline. 

Tartrate of Didymium, Di,(CyHsO.)3 + 6H,0.—Tartaric acid gives 
a red granular precipitate with didymium acetate. It loses 4H,O at 
100°—110°. It is soluble in ammonia, and the solution yields yellow 
transparent masses like gum. 

Pyrophosphate of Didymiwm, Di(P20;); + 6H,0.—Bulky red 
precipitate 

M. J. S. 


Cuprous Chloride. By S. Lupron (Chem. News, xxx, 233). 


WHEN a solution of cupric chloride is boiled with metallic copper a 
brown solution of the cuprous salt is formed. When this is poured into 
water a dazzling white crystalline precipitate of cuprous chloride is 
formed, which, by prolonged standing under water, is converted into 
cuprous oxide. The white chloride may also be formed by boiling 
strong hydrochloric acid containing copper turnings, adding a little 
potassium chlorate from time to time, and pouring the solution into 
water. When prepared in this way, however, the chloride does not 
decompose under water into the oxide, but very slowly into cupric 


chloride. 
B. J. G. 


Organic Chemistry. 


Absolute Alcohol. By J. L. Smiru (Chem. News, xxx, 235). 


THE so-called absolute alcohol of commerce seldom marks more than 
98—99 per cent., and alcohol of this strength is readily prepared by 
shaking up a litre of 94 per cent. alcohol with only 120 grams of 
freshly ignited lime, at intervals for a week. The lime being then 
allowed to subside, the alcohol will mark 98 per cent., and two-thirds 
of the original quantity may be syphoned off. This alcohol contains 
10 milligrams of lime per litre. To make this alcohol quite absolute, 
120 grams of lime are added to each litre, and the rest of the operation 
conducted as usual. 


B. J. G. 
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On the preparation of Glycol. (A correction.) By Eucene DEMOLE 
(Deut. Chem. Ges. Ber., vii, 156). 


In the new process for making glycol (p. 783 of last volume), alcohol 
of 91 per cent. should be employed instead of alcohol of 80 per cent. 
K. W. P. 


Isomerism of Acetylene Perbromide with Hydride of Tetra- 
bromethylene. By E. Bourcorn (Compt. rend., Ixxix, 953— 
955). 


Two well-known substances correspond with the formula C,H,Br,, ace- 
tylene perbromide and dibromethylene dibromide; to these the author 
has added a third, prepared by the action of bromine upon dibromosuc- 
cinic acid, which he terms the hydride of tetrabromethylene. When 
aqueous bromine is made to act upon dibromosuccinic acid at a tempera- 
ture of 125°, a liquid product is obtained, which, when dissolved in ether- 
alcohol, deposits well-formed crystals on spontaneous evaporation of 
the solvent. These crystals melt at 54°5° and distil at about 206°, 
with partial decomposition: they are insoluble in water, but readily 
soluble in ether, carbon sulphide, and chloroform. The bromo-deriva- 
tive of acetylene prepared for comparison with the foregoing, presented 
the characters assigned to it by Reboul, which essentially differentiat2 
it from the substance under discussion; moreover, while the product 
obtained from dibromosuccinic acid presents the phenomenon of surfu- 
sion and the introduction of a crystal of the same substance instantly 
determines the crystallisation, a like result does not take place when 
the liquid acetylene tetrabromide is treated with a crystal of the new 
compound. 

The acetylene derivative, when obtained by the action of bromine 
vapour without the introduction of water, deposits at —20° a small 
quantity of a crystalline substance, which melts between 150° and 
160°. This also would appear to differ from the hydride of tetrabrom- 
ethylene (y-tetrabrom-ethane). 

No analytical details are given. 


J. W. 


Products of the Oxidation of Ethyl-sulphinic Acid by Nitric 
Acid. By Zucxscuwerprt (Annalen der Chemie), clxxiv, 308— 
321). 


Eruy. sulphinate of zinc was prepared by Hobson’s method, viz., the 
action of sulphur dioxide on an ethereal solution of zinc-ethyl, the gas 
being passed in as long as absorption took place; the ether having 
been drawn off, the resulting mass was dissolved in water, the 
solution evaporated to dryness, and the residue crystallised several 
times from hot alcohol; in this way crystals were obtained having the 
composition (C,H;.SO.0).Zn.H,0, i.e., consisting of the hydrated zinc- 
salt of ethylsulphinic acid, C,Hs.SO.OH. This corroborates the results 
obtained by Wischin, viz.,- that by acting on zinc-ethyl with sulphur 
dioxide, ethylsulphinic acid is produced; whereas Hobson, who first 
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examined the reaction, considered the resulting sulphurized product 
to be ethylotrithionie acid, HOS, { Gis (old atomic weights), or 


5 
H,S,(C.H;).0, (new atomic weights) ; it must therefore be supposed that 
the action is modified by certain conditions not yet understood. Thus, 
ethylotrithionic acid might result from the coalescence of one molecule 
of sulphur dioxide and two of ethylsulphinic acid; the author, how- 
ever, has been unable to convert either free ethylsulphinic acid or its 
zinc-salt in this way by the action of sulphur dioxide. 

Wischin obtained, by oxidizing ethyl-sulphinic acid with nitric acid 
of sp. gr. 1°4, ethylsulphonic acid, C,H;.SO2.0H, and a small quantity 
of another product separating in oily drops which became crystalline 
on standing. The author has prepared this product by treating with 
nitric acid the crude ethylsulphinate of zinc obtained by passing sul- 
phur dioxide into ethereal zinc-ethyl, evaporation, and treatment of the 
residue with a small quantity of water: the action is violent at the end 
of a few minutes, so that only small quantities can be treated at once. 
Nitrous fumes are disengaged, and an oily liquid separates, soon be- 
coming crystalline; the aqueous liquors are used (after addition of 
more nitric acid) to oxidise a fresh portion of zinc-salt, whilst the 
crystalline mass is broken up and washed with water, and finally 
melted by heating with a little water, and crystallised from 96 per 
cent. alcohol. The product gives on analysis numbers agreeing with 
the formula C,H,;S,0,N. 

The constitution may be represented by either of the formula— 


CoH 80.0. 02.8(CHs)\ CaHs $02.0. 
C,H;.SO.0SN—0, or 0;.S(CHs)>N—0, or — C,Hs.SON. 
C,H;.80.0/ 0,.8(CH;) C,H;.SO7 


It crystallises from alcohol in large colourless tables, readily soluble in 
hot alcohol, and but sparingly soluble in cold alcohol, ether, and cold 
water; hot water dissolves it more readily; it melts at 81°5°. 

Of the above three dissected formule the author prefers the second, 
i.e., he regards the body as nitric oxide associated with three ethyl 


sulphonic residues, om its formation being represented by the 


| . 


equation— 
C2H;.SOx 
6C.H;.SO.0H + 3HNO, => C.H;.SO,—N = O + 2NO + 3H,0 
C.H;.S0.7 


+ 3C.H;.SO.. OH : 


this would correspond with a theoretical yield of 41 per cent., whilst 
about 35 per cent. is actually obtained. 

When allowed to stand in contact with strong caustic potash-solu- 
tion for some hours, this substance dissolves and decomposes, evolving 
ammonia, the same result being more quickly brought about by boiling ; 
only about the fourth part of the nitrogen is, however, converted into 
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ammonia: a certain amount of sulphate is formed and much potassium 
ethyi sulphonate ; no nitrous acid is generated. [What becomes of the 
rest of the nitrogen? ] Boiling baryta-water brings about an analogous 
decomposition. Strong boiling hydrochloric acid has no appreciable 
action on the substance, but at 180° in sealed tubes it converts it into 
ethylsulphonic acid, a little sulphuric acid being also formed, and 
almost the whole of tbe nitrogen being eliminated as ammonia. 
Water at 180° produces a similar result, less ammonia and more sul- 
phuric acid being formed in this case. Phosphorus pentachloride at 
163° seems to bring about the following decomposition :— 


(C.Hs.SO2)s,NO+ 6PCl; = 6PCl,; +3HC1+ NOCI +Cl,+3C,H,CLSO.Cl, 
Chlorethylsulphonic 
chloride. 


The resulting chlorethyl sulphonic chloride could not be isolated, 
but the product gave on boiling with water chlorethyl sulphonic acid. 

Concentrated sulphuric acid has no action on the substance, nor is 
its alcoholic solution precipitated by mercuric chloride, silver solutions, 


or platinic chloride. 
C. R. A. W. 


Preparation of Organic Iodine-derivatives by means of 
Iodine and Mercuric Oxide. By P. Wesrusxy (Ann. Chem., 
elxxiv, 379). 


In the author’s memoir on this subject, he states that amylene cannot 
be iodised by the above process ; but Lippmann finds that the iodhydrin, 
a \ O is formed. 

545.10 
C.H;I 

This apparent contradiction arises from the fact that the author 
employed a commercial amylene, which differs from that prepared 
from amyl alcohol, although it has the same boiling-point and com- 
position. 


z Be 


Researches on Glycerin-Derivatives. By L. Hzunry 
(J. pr. Chem, [2], x, 185—192). 


Products obtained by the Action of Hypochlorous Acid on Allyl-Deriva- 
tives—The classes of bodies investigated by the avthor are grouped 
as— 

Glycerin-derivatives (in the proper sense).. (C;H;)X; 

Allyl compounds. .........--ssccsccccees (C3H;)X 

Progargyl compounds ..........ssee weer (C;H;)X 

Diallyl compounds. 


That the allyl-derivatives can take up only 1 molecule of hypo- 
chlorous acid is clear from their diatomic character. The preparation 
of these bodies is very simple: the allyl compound is shaken up with 
dilute hypochlorous acid (prepared by Balard’s method) in a stoppered 
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flask, care being taken to prevent too great an evolution of heat. When 
no further rise of temperature is observed on addition of a fresh por- 
tion of acid, the operation is finished. The liquid when cool is shaken 
up with ether, and the body obtained by evaporation. 

Allyl Alcohol and Hypochlorous Acid.—The product is the monochlor- 
hydrin of the glycerin, C;H;(OH).Cl. It is a colourless, limpid liquid, 
with a faint smell and sweet taste; easily soluble in water. Sp. gr. 
at 13°= 1'4. Boiling-point, 230°—235°; vapour-density, 4°15 ; calcu- 
lated, 3°81. Chlorine estimations gave 31°77, and 32°0 p.c. ; calculated, 
32°12 p.c. : 

Allylethyl ether, C;sH;(OC2H;), and Hypochlorous Acid.—The product 
obtained boils after two rectifications at 183°, and is an ethyl ether of 
glycerin monochlorhydrin, C;H;(OC.H;)(OH)CIl, a colourless, somewhat 
thick liquid, with fruity smell and sharp taste. Sp. gr. at 11° = 1°117. 
Boiling-point at 758 mm., 188—185; vapour-density, 4°3; calculated, 
4:7. 


This body is soluble in water, though less so than monochlor- 
hydrin. It behaves in general like an alcohol, and gives with phos- 
phorus pentachloride, C;H;(OC.H;)Cl.; with phosphorus pentabromide, 
C;H;(OC,H;)CIBr ; with chloracety], C;H;(OC,H;)C1(C,H;02) ; with 
concentrated nitric acid, C;H;(OC,H;)Cl(NO;). The alkalis act ener- 
getically on it, and ethylglycide is formed, thus :— 


CH;(0C.H;)Cl(OH) + KOH = C,H,(0C,H,)O + H,0 + KCl. 


The product corresponds with epichlorhydrin, and possesses its pro- 
perties. Two chlorine estimations of the compound C;H;(OC,H;) 
(OH)CI, gave 25°4 and 26°49 p.c. 

Allyl Acetate, C;H;(C,H;0,), and Hypochlorous Acid.—The product 
is a monochloracetin of the glycerin, ((;H;(C.H;0.)Cl(OH), and is a 
colourless, thick liquid, of penetrating smell and bitter taste. Sp. gr. 
at 9° = 1:27; boiling-point, 230°; vapour-density, 4°87. Chlorine 
estimations gave 23°07 and 23°15 p. c. 

Allyl Bromide, (C;Hs)Br, and Hypochlorous Acid.—The product is a 
chlorobromhydrin of the glycerin, C,H;Br(OH)Cl, and forms a colourless 
liquid, turning brown on exposure to light. Sp. gr., 1°764, at 9°; boiling- 

int, 197°; vapour-density, 5°88°. It gives with chloracetyl an acetin, 
C;H;(C,H;0,)C1Br, and with nitric acid an ether, (C;H;)BrCl(NO;). 

Allyl Chloride, (C;Hs)Cl, and Hypochlorous Acid.—The resulting 
chloride is an oily, colourless, liquid, and forms a dichlorhydrin, 
(C;H;)C1(OH)Cl. Sp. gr. at 9° = 1:369; boiling point, 179°—180°; 
vapour-density, 4°31. It is soluble to some extent in water; easily in 
alcohol and ether, and has in general the properties of dichlorhydrin, 
as prepared directly. ‘It gives with alkalis epichlorhydrin, with 
fuming nitric acid an ether, (C;H;)Cl.(NO;), but on long warming with 
the last, dichloropropionic acid is formed. 

Note.—The action of hypochlorous acid upon the allyl ether, 
(C;H;)O(C;H;), might give interesting results ; but the preparation of 
the ether is too difficult. 


The author discusses at length the possible structure of the allyl 
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compounds, and concludes that the only one admissible is CH,X—CH 
—CH,. He also shows that the structure of the bodies, C;H;X, 
isomeric with the allyl compounds, and derived from propylene, is 
CH;—CBr—CH,. The action of hypochlorous acid on monochlor- or 
bromopropylene gives, with separation of HCi or HBr, monochlor- or 
bromacetone. 

The conversion of the dichlorhydrin, (C;H;)Cl(OH)Cl, obtained by 
the action of hypochlorous acid on allyl chloride, into dichloropro- 
pionic acid by oxidation, shows that it is dichlorinated normal propyl- 
aleohol, CH,CI—-CHCI—CH,(OH). The ordinary dichlorhydrin must 
be regarded as dichlorisopropyl-alcohol, since it yields dichloracetone, 
CH,CI—CH(OH)—CH,Cl. 

The ether obtained by the action of fuming nitric acid is a colourless 
liquid, with a peculiar aromatic odour, and asweet taste. Sp. gr. at 7° 
= 13. 

The dichloropropionic acid was obtained from the ethereal extract 
by distillation. It passes over between 200° and 220° as a limpid 
liquid, which after a time solidifies in acicular crystals. Melting-point, 
50°; boiling-point, 210°, at 762 mm. It is easily soluble in water, 
alcohol, and ether. Its vapour-density was found to be 4°63 (calcu- 
lated, 4°94). Two chlorine estimations gave 49°42 and 49°58 p.c.; cal- 
culated 49°65. 

Dichloropropionic acid has, according to its method of formation, 
the formula, CH,CI—CHCI—CO.OH. 

G&. F.& 


Maltose. By E. Scuutze 
(Deut. Chem. Ges. Ber., vii, 1047—1049). 


Tue author has confirmed O’Sullivan’s and Dubrunfaut’s observation, 
that by the action of a malt-infusion on starch, no dextrose is formed 
but maltose, CypH.2.0\, + H,0. It forms a hard, white, crystalline mass, 
consisting of needles, which lose their water in a current of air, at 
100°. Maltose reduces Fehling’s solution more powerfully than dex- 
trose, in the proportion of 100 to 66°—67°, and the specific rotating 
power of the anhydrous compound is 149°5°. When maltose is boiled 
with acids, its rotatory power diminishes, until it becomes equal to that 
of dextrose. According to Dubrunfaut, maltose is also the first product 
of dilute sulphuric acid on starch. 


C. S. 


Action of Heat on Ordinary Aldehyde. By M. Brorruetor 
(Compt. rend., Ixxix, 1100). 


A mixture of hydrogen and aldehyde vapour contained in a cloche 
courbe, heated nearly to dull redness, gave, besides unaltered aldehyde, 
a mixture of carbonic oxide and marsh-gas, whilst about one-sixth of 
the aldehyde had disappeared, probably in the form of condensation 
products. 

The interesting point about this decomposition of aldehyde is the 
comparatively low temperature at which it is effected. 

W. A. T. 
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On a New Class of Organic Compounds, the Carbonyls, 
and on the True Function of Ordinary Camphor. By 
M. BertHELoT (Compt. rend., lxxix, 1093—1100). 


THE author proposes the recognition of a new class of aldehydes, 
the carbonyls, comprising at present three members, namely, ordinary 
camphor, oxide of allylene or dimethylene-carbonyl, and diphenylene- 
carbonyl, called by Fittig and Ostermayer, who discovered it, di- 
phenylene-ketone. Suberone, C;H,.0, probably possesses a similar 
constitution. 

These bodies are characterised by the following general properties :— 

1. They unite directly with hydrogen, producing alcohols, from 
which the carbonyls may be regenerated by oxidation. 

2. They are formed by substituting O for H, in certain unsaturated 
hydrocarbons. 

3. By union with the elements of water they furnish monobasic 
acids, the typical reaction being the production of formic acid from 
carbonic oxide. 

4. The carbonyls can be converted into bibasic acids by fixation of 
three atoms of oxygen, e.g. :— 


CywH.O + O; = CyH,.Ox. 


Camphor. Camphoric acid. 


These bodies are thus clearly distinguished both from primary alde- 
hydes, the oxidation of which results in the production of a single 
monobasic acid, and from secondary aldehydes or ketones, which, when 
oxidised, generally yield two distinct acids. 

W. A. T. 


New Method of Forming Acrolein from Ethylene. 
By E. von Meyer (J. pr. Chem. [2], x, 113—116). 


Tuts preliminary notice states that when 100 vols. of ethylene are 
exploded with 60 vols. of oxygen, or about one-fifth of the quantity of 
oxygen necessary for the complete combustion of the ethylene, the 
explosion taking place but slowly, carbon is deposited in the eudio- 
meter, and the volume is increased; also if the amount of oxygen 
present be increased nearly to the same volume as that of the ethylene, 
the amount of carbon deposited is lessened, as well as the increase of 
volume. The carbon monoxide produced by the combustion of the 
ethylene is not all present as such, but also apart combines with ethy- 
lene, forming acrolein, according to the formula— 


C,H, + CO = C,H,O. 


That acrolein was present was proved by absorbing this gas with 
ether free from alcohol, and decomposing it by silver oxide. As the 
amount of the silver acrylate obtained was insufficient for analysis, it 
was identified by comparison with silver acrylate of known composi- 
tion; also on decomposition of the salt by sulphuric acid, the well- 
known smell of acrylic acid was obtained. 

If, however, the electric spark be passed through a mixture of 
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carbon monoxide and ethylene, no acrolein is formed ; nor when carbon 
dioxide and ethylene are submitted to the action of the electric spark. 
It was hoped that, as it appeared necessary to the formation of acro- 
lein, that carbon monoxide should be in the nascent state, the carbon 
dioxide being partially decomposed, the carbon monoxide formed would 
then combine with ethylene is owing to the slow combustion of the 
ethylene and deposition of carbon, it is recommended as a lecture 
experiment, to show that carbon is present in a colourless — . 


On Chloral. By O. WAtLAcH 
(Annalen der Chemie, clxxiii, 274—288). 


Maumene has stated (in a paper read before the Paris Chemical Society 
in 1870, and reported in the Deut. Chem. Ges. Ber., iii, 246), that the 
product of the action of chloral on aniline is an uncrystallisable base, 
CywH;NO,. This is the more surprising since the aldehydic nature of 
chloral would lead one to expect a reaction similar to that of aldehyde, 
which Schiff has shown to be— 
NH.C,H; 
CH;—CHO + 20,H,.NH, = CH; - CH + H,0. 
NH.C,H; 
The author’s investigation of this reaction leads him to a result 
different from that of Maumené; he finds that the action of chloral 
and aniline is in every way similar to that of aldehyde and aniline. 

Aniline and Chloral.—If aniline and anhydrous chloral be brought 
together, a violent reaction takes place, and it is necessary to cool the 
mixture. The product is a thick liquid, which slowly becomes cry- 
stalline. If the mixture is not kept sufficiently cool, or if the propor- 
tions are not correctly chosen, the product takes several days to 
crystallise, and is difficult to purify. After recrystallisation from 
alcohol, fine tables with well-developed faces are obtained, which 
on analysis give numbers corresponding with the formula— 


NH—C,H; 
C,,H,,N.Cl,, or CCl,—CH ‘ 
NH—C,H; 


_ This body the author names trichlorethylidene-diphenyldiamine. It 
8 easily soluble in alcohol, ether, benzene, and chloroform, but inso- 
luble in water. It melts at 100°—101°, and is decomposed at 150°. 
On boiling with water, or even on prolonged heating with alcohol, it 
18 decomposed, with formation of phenyl cyanide. The same product 
is formed by the action of aqueous solutions of the alkalis, slowly in the 
cold, more rapidly when heated, and instantly with an alcoholic solu- 
tion of potash ; no chloroform could be detected among the products of 
decomposition. The author thinks that the first reaction is— 


NH.C,H; 
CCl;.CH = C;H;.NC + CCl,H + C;H;NH:2. 
NH.C,H; 
VOL. XXVIII, 2 2B 
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and that the chloroform at once reacts with the aniline to form 
another molecule of phenyl isocyanide. 

The body does not appear to act as a base; its solution in alcohol 
has a neutral reaction, and gives the double chloride of platinum and 
aniline on treatment with hydrochloric acid and platinum chloride. 

Tolwidine and Chloral.—Toluidine (melting at 45°) dissolves readily 
in chloral, with evolution of heat, and the mixture solidifies on cooling. 
The product thus obtained is, however, difficult to purify, and it 
was found advisable to use solutions of the two substances in ether, 
rather more than the theoretical quantity of chloral being taken. 
The new body, trichlorethylidene-ditolyldiamine, has the formula, 


/NH.CH.CHs 
, and melts at 114°—115°. 


NNH.C.H,.CH; 

If this body is frequently recrystallised from alcohol, the last 
mother-liquors contain a crystalline substance, melting at 76°—77°, 
which on analysis gives numbers agreeing with those required for 
C,,HyCl;NO, and is regarded by the author as trichlorethylidene-ethowyl- 
tolylamine, 


CCl, . CH 


/OCHs 


NNH.C,H,CH, 
chloroform, and ether. It melts in and is decomposed by boiling water. 
With acids, salts of toluidine are formed. This compound is produced, 
together with the preceding, by leaving an alcoholic solution of 
1 molecule of chloral and 1 molecule of toluidine in a warm place for 
several days. Chloral alcoholate and toluidine fused together produce 
the first compound only, or at most a mixture of the two. No similar 
bodies could be obtained with methyl alcohol, or with the aniline or 
xylidine compounds. The body, Cy HyCl;NO, heated with absolute 
alcohol, does not produce trichloracetal; neither does acetal yield any 
similar products on heating with aniline or toluidine. 

Xylidine and Chloral.—Xylidine (boiling at 212°—216°) and chloral 
yield a product similar to that from aniline and toluidine. The com- 
pound crystallises in fine needles, soluble in ether and alcohol, and has 
/NH.CcHs(CHs)2 


CCl;.CH 


It is easily soluble in alcohol, benzene, 


the formula, CCl;.CH . Its melting-point lies between 
\NH.C,H;(CH;)2 ; 
95° and 99°, whereas the aniline and toluidine compounds melt at 100° 
and 114° respectively. The low melting-point is due, the author thinks, 
to the presence of isomeric or homologous bases in the xylidine used. 

The Salts of Aromatic Bases and Chloral.—Aqueous solutions of 
aniline hydrochloride and chloral do not react in the cold, but the dry 
salt is at once dissolved in great quantity by fused chloral hydrate. 
The mass becomes green, and when treated with water leaves a green, 
amorphous powder, nearly insoluble in cold water, which loses its colour 
on treatment with ammonia, but regains it with acids. The author 
was unable to purify this body. 

Chloral and Nitrous Anhydride.—If nitrous anhydride be passed into 


anhydrous chloral, a deep green solution is formed, which does not 


change on standing. At 100°, however, in sealed tubes, a reaction 


es ee i li 2 ae oe 
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takes place, and trichloracetic acid, together with a very large quantity 
of gas 1s produced; chloropicrin in small quantity was also observed. 
The tubes used should be very strong, and great care taken in opening 


them. 
W. H. P. 


Decomposition of Chloral Hydrate. By M. Tanrer 
(J. Pharm. Chim. [4], xx, 355—357). 


CutoraL hydrate, in presence of an alkaline solution of potassium 
permanganate, is decomposed,—manganese sesquioxide being precipi- 
tated, and potassium carbonate, formate and chloride remaining in 
solution, while carbon oxide is evolved. On this fact the author bases 
a theory of the action of chJoral in the human system. When it is 
introduced into the circulation, the alkalinity of the blood and the 
oxidizing agencies present are favourable to the production of carbon 
oxide, which, according to the experiments of Cl. Bernard, can combine 
with the blood-globules, displacing the oxygen. These globules thus 
become unfit for any physiological function, and can only be revivified 
by the displacement of the carbon oxide. Bernard has also observed 
a decrease of temperature in cases of partial poisoning by carbon oxide, 
and this coincides with the results which follow the administration of 
chloral. The slow decomposition of chloral by an oxidizing agent also 
explains the continuity of its action as a hypnotic, which would not be 
the case if it were transformed into chloroform. 


H. J. H. 


The Action of Potassium Cyanide on Chloraldehydes. 
By O. Wattacu (Annalen der Chemie, elxxiii, 288—302). 


Tuts paper contains a full account of the author’s investigation on this 
subject, abstracts of which have already appeared (this Journ., xxvi, 
p. 627, and xxvii, p. 461). 

When the ethyl alcohol in which the chloral subjected to the action 
of potassium cyanide is dissolved, is replaced by any other alcohol, the 
corresponding ether of dichloracetic acid is produced. In this way 
the author has prepared methyl] dichloracetate boiling at 142°—144°, 
and isobutyl dichloracetate boiling at 182°—184°. ous 


Ammonia Derivatives of Acetone. By W. Heintz 
(Annalen der Chem., clxxiv. 133—176). 


TuIs paper contains a full account of the author’s investigations of the 
three bases—triacetonamine, diacetonamine, and dehydrotriacetonamine 
(called acetonine in previous communications), produced by the action 
of ammonia on acetone, which have been already partly described (this 
Journ., 1874, 1081). 

Triacetonamine may be purified by decomposing its platinum-salt 
with sulphuretted hydrogen and re-crystallising the hydrochloride thus 
obtained. It melts at 39°6°, and may be volatilized at temperatures 
below 100°, but is decomposed at 120°. sae 

B 
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Triacetonamine platinochloride has the formula C,,H3.N,0.ClPt + 
3H,0. It crystallises in long dark golden-coloured needles, easily 
soluble in boiling water, nearly insoluble in alcohol and insoluble in 
ether. It is easily soluble in alcohol to which hydrochloric acid has 
been added, and crystallises from this solution with but 1°75 per cent. 
water, or less than one molecule. This salt is reduced to triacetonamine 
platinoso-chloride by exposing the solution in alcohol and hydrochloric 
acid to sunlight, or by heating the aqueous solution for several hours. 
The new salt crystallises in dark red needles, and sometimes in rhombic 
prisms, having the composition C,sH,,N,0,C],Pt + 2H,O. It is much 
less soluble in water than the preceding compound. 

Diacetonamine.—This body is best prepared by passing a mixture of 
acetone vapour and ammonia through a tube heated to 100°. The 
product is neutralised with sulphuric acid diluted with an equal 
volume of water; and after removing the ammonium sulphate which 
crystallises out, and distilling off unaltered acetone, the liquid is 
evaporated to dryness and the residue exhausted with boiling alcohol: 
diacetonamine sulphate crystallises out on cooling, and may be purified 
by re-crystallisation from alcohol. The mother-liquors contain the 
sulphate of another base not yet examined. 

Diacetonamine dissolves more readily in cold than in warm water, and 
is partly decomposed by distillation, with formation of ammonia, and, 
as the author thinks, mesityl-oxide. It becomes brown on exposure to 
the air, and appears to absorb oxygen. The platinum salt has the 
formula C;,H2,N,0,Cl,Pt + 2H,0. It crystallises in orange-coloured 
rhombic prisms, moderately soluble in boiling alcohol, easily soluble 
in alcohol containing hydrochloric acid. The alcoholic solution deposits 
crystals which contain only one molecule of water of crystallisa- 
tion. This solution exposed to sunlight loses its colour, and deposits a 
small quantity of platinum. The solution in alcohol containing 
hydrochloric acid becomes much darker, under the same conditions, 
and if examined after several days exposure, is found to contain 
nothing but diacetonamine platinosochloride. This body has the formula 
C:2H.N,0,Cl,Pt. It crystallises in red-brown needles, easily soluble 
in water and hot alcohol ; insoluble in ether. 

Dehydrotriacetonamine has not as yet been obtained in the free 
state. The platinum salt crystallises in rhombic prisms, scarcely 
soluble in cold, more easily in warm water. Its formula is CjsH»N2Cl<Pt. 

The author thinks that the first product of the action of ammonia on 
acetone is diacetonamine, and that triacetonamine results from this base 
by the addition of a molecule of acetone, and loss of a molecule of 
water. For triacetonamine the two following formule are sug- 
gested :-— 


CH; a 7 
| 
C—CH,—CO—CH,—C 


I\ | 
CH. CH, md 
\ NH 
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Stideler’s acetonine obtained by the action of ammonia on acetone, 
was, in the author’s opinion, impure triacetonamine. In no case 
could methylamine be detected as a product in the action of ammonia 
on acetone, as asserted by Vincent. 

W. EL P. 


Action of Ammonia on Acetone. By N. Soxonorr and 
P. Larscu1norF (Deut. Chem. Ges. Ber., vii, 1884—1387). 


THE authors have been engaged in experiments similar to those of 
Heintz (Chem. Soc. J., 1874, 1080), and with similar results. The 
base C.H,,NO, called diacetonamine by Heintz, they prefer to name 
diacetonhydramine. In like manner they give the names acetonamine 
aud triacetonhydramine to the other two bases, instead of acetonine 
and triacetonamine respectively. 

To separate these bases they are converted into acid oxalates and 
treated with alcohol, in which the diacetonhydramine salt -is the most 
soluble. 

Acid oxalate of diacetonhydramine is easily soluble in hot, less soluble 
in cold water. It forms large monoclinic prisms, having the formula 
C,H,;,NO.C.H,O,.H.20. The neutral salt (CsHi3NO).C.H20,4 is rather 
less soluble in alcohol than the acid salt. 

The hydrochloride is very easily soluble in alcohol and in water, and 
yields well-formed rhombic prisms, which are anhydrous, and are not 
decomposed at 100°. The platinochloride is moderately soluble in hot 
alcohol, and the solution, on cooling, deposits brittle reddish-brown 
prisms which are anhydrous. Crystallised from dilute alcohol or water 
the crystals contain two molecules of water (C;H,;NO.HCl),PtC. 
2H,0. 

The neutral sulphate is very easily soluble both in alcohol and in 
water. The alcoholic solution deposits anhydrous crystals, which are 
unaltered at 100°. 

The picrate dissolves with some difficulty in cold water. Hot solu- 
tions yield golden-yellow needles several centimeters long, and contain- 
ing one molecule of water, which they lose at 100°. 

By the action of potassium nitrite the salts of diacetonhydramine 
yield mesityl oxide, and the same body is produced, together with 
ammonia, when the salts are decomposed by alkalis. 

The platinochloride of triacetonhydramine forms rather large but ill- 
formed deep orange crystals, which are easily soluble in water, but not 
readily soluble in alcohol even when boiling. 

The platinochloride of triacetonamine is quite insoluble in cold water, 
and but slightly soluble in boiling water. It forms small crystals 
generally in crusts or masses. 


Ww. & 


Action of Silver Oxide on the Ether of Dichloropropionic 
Acid from Pyruvie Acid. By E. Kuimenxo (Deut. Chem. 
Ges. Ber., vii, 1405—1406). 


Wuen the above-mentioned substances are digested together, carbon 
dioxide is evolved, and a residue is obtained from which hot water 
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extracts a silver-salt crystallising in leaflets. When a solution of this 
salt is boiled, silver is deposited, carbonic acid escapes, and silver 
acetate remains. 

The silver-salt in question is probably a carbacetoxylate, and its de- 
composition may be represented as follows :— 


C;H;,AgO, = C.H;,AgO, + CO.. 


By agitating’ the dichloropropionic ether with water and silver 
oxide, and evaporating the filtrate in vacuo, the supposed silver carb- 
actoxylate was obtained in nodular crystals. It is more soluble in 
cold water than silver acetate. These investigations will be con- 
tinued. 7 = 


Isononylic Acid and Isononylamide. By H. A. Kutinem 
(Annalen der Chemie, clxxiii, 319—330). 


Ocry1 alcohol, prepared from castor oil and boiling at 181°, was con- 
verted into the corresponding nitril, and the digestion of this nitvil 
with alcoholic potash led to the production of isononylamide, in accord- 
ance with the following equation :— 


and the prolonged digestion of isononylamide with alcoholic potash 
produces isononylic acid. 

Isononylamide forms small needles or scales, which volatilise with 
water-vapour, melt at 80°—81°, and dissolve sparingly in cold water, 
but readily in alcohol or ether. When its aqueous solution is heated 
with mercuric oxide and allowed to cool, tufts of necdles separate, 
which melt at 117°—118°, and consist of mercury-nonylamide. 

Isononylic acid forms a colourless oil, almost insoluble in water, but 
easily soluble in alcohol or ether, and boiling at 244°—246°, while its 
specific gravity is ‘90325 at 18°C. The sodium salt is a crystalline 
mass, readily soluble in water or alcohol, and it is separated from its 
aqueous solution by the addition of common salt. The potassiwi 
salt forms an amorphous soap, which, like the sodium salt, can be 
salted out of its aqueous solution. The ammonium salt is an oil which 
is insoluble in water but soluble in alcohol. The calcium salt separates 
from hot water in masses of needles containing (C,H,,0.).Ca + H,0. 
The copper salt is a green precipitate, or a doughy mass, which slowly 
becomes crystalline. The silver salt is a white precipitate, which de- 
composes when it is heated to 100° or boiled with water. The ethyl 
ether is a colourless oil boiling at 213°—215°, and having a specific 
gravity of '86406 at 17°. 

These results prove the author's acid to differ from pelargonic acid 
and the nonylic acid of Franchmont and Zincke, and the author re- 
gards his acid as having the following constitution :— 


H;C 
H;C 


CH—CH,—CH,—CH,—CH.COOH—CH). 


a et ates ae. & & tm, 
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Preparation of Malonic Acid. By A. FrancHIMONT 
(Bull. Soc. Chim. [2], xxi, 255). 
Tae author substituted bromacetic ether for chloracetic ether in 
Miiller’s process. The yield of malonic acid is still small, but the 
reactions proceed much more quickly. 

Bromacetic acid is easily etherified by heating it for an hour with 
absolute alcohol in a closed vessel at 100°. The ether is then precipi- 
tated and washed with water. It is then mixed with alcohol, and 
powdered cyanide of potassium is added. The reaction commences 
immediately; the liquid boils, and in a quarter of an hour the odour of 
bromacetic ether has disappeared. The potassium bromide is sepa- 
rated, the liquid boiled with potash till ammonia ceases to be evolved, 
acetic acid and lead acetate are added, and the precipitate is decomposed 
by sulphuretted hydrogen. The malonic acid is accompanied by a 
brominated acid and succinic acid, which latter is also formed when 
chloracetic ether is employed. 

M. J. S. 


The Identity of Walters Moringic Acid with Oleic Acid. 
By K. Zavesxi (Deut. Chem. Ges. Ber., 1013—1016). 


(aREFUL experiments made with a sample of moringic acid prepared 
by Walter himself, proved the identity of the above-named acids. 
T. B. 


Allyl Compounds and Acrylic Acid. By E. Linnemann 
(J. pr. Chem. [2], x, 157). 


Accorpine to Caspary and Tollens, neither acrylic acid nor allyl 
alcohol combines with nascent hydrogen in an acid solution. This the 
author cannot confirm ; he has found that by the action of zinc and 
dilate sulphuric acid, acrylic acid is completely converted into pro- 
pionic acid, even at the common temperature. Allyl alcohol when 
treated in the same way is slowly converted into propyl alcohol at 
the common temperature as well as at 100°. Sodium amalgam and 
water seem to act very slowly on allyl alcohol. 


C. S. 


Paradipimalic, Diacrylic, and Paradipic Acids. 
By J. Wisttcenus (Annalen der Chemie, clxxiv, 285—307). 


Wuen sodium hydracrylate is heated to 200°—250°, it loses water and 
kaves a residue, dissolving in water with the evolution of heat. The 
‘lution contains the sodium salts of acrylic acid and paradipimalic 
aid, C5H,O;. On adding absolute alcohol to the solution, sodium 
Paradipimalate is precipitated as a viscid mass, which in contact-with 
absolute alcohol becomes hard and brittle. It is very hygroscopic and 
deliquescent. Dried in a vacuum it has the composition C,H,Na,0; + 
H,0, but loses its water at 110°. The dried salt has therefore the 
‘omposition of sodium dihydracrylate, but the latter is non-delique- 
‘cent and crystalline, dissolves in hot alcohol, and is not precipitated 
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by barium and magnesium salts, which produce precipitates even in 
dilute solutions of a paradipimalate. Another very characteristic 
difference is that the dihydracrylate is converted by hydriodic acid into 
glycerin-iodopropionic acid— 


(NaO,C;H,O),0 + 4HI = 2NaI + H,O + 2HO.C;H,I0, 
while sodium paradipimalate yields paradipic acid— 
Na,C,H,O; + 4HI = 2NaIl + H,O + I, + CpHwOx. 


C.HsBaO;, is a viscid precipitate, which soon hardens to a brittle 
mass, C,H,CuO; + H20 is a bulky precipitate, drying up to a com- 
pact bluish-green mass. C,HsPbO; is a flocculent precipitate. By 
decomposing one of the latter salts with hydrogen sulphide, the free 
acid is obtained, which is left on evaporation as a viscid syrup, drying 
up in a vacuum to an amorphous mass, which soon deliquesces in the air. 
Paradipimalic acid is also formed by the action of moist silver oxide on 
glycerin-iodopropionic acid. 

When paradipimalates are heated to 200°—250°, they again lose 
water, and yield amorphous diacrylates, which readily again take up 
water and are reconverted into paradipimalates. The formation of 
these different compounds is easily explained. When a hydracrylate is 
heated it is resolved into water and two molecules of an acrylate. Of 
the latter, some combine in the nascent state and yield diacrylic acid, 
which readily takes up water, and is converted into paradipimalic acid. 


These two latter bear to paradipic acid the same relation as fumaric 
and malic acids to succinic acid. 


Fumaric acid. Malic acid. Succinic acid. 


C,H,0,(OH), C,H,(OH)0,(OH), C,H,0.(OH): 


Diacrylic acid. Paradipimalic acid. Paradipic acid. 
C.H,0.(0H), C.H,(OH).0,(O0H), C.H.0,(0H), 
| C. 8. 


Preparation and Properties of Dioxymaleic Acid. 
By E. Bourcoin (Compt. rend., xxix, 1053). 


DiBROMOMALEIC acid is not decomposed by moist oxide of silver; 
neither is the silver-salt decomposed by boiling with water; but by 
heating dibromomaleic acid with water to 160° it loses the two atoms 
of bromine, and a new compound, dioxymaleic acid is produced: 
C,H.Br,0, + 2H,O = 2HBr + C,H, Og. 

Dioxymaleic acid forms colourless crystals soluble in water and in 
alcohol, but scarcely soluble in ether. Its compounds with the alkalis 
and alkaline earths, are soluble in water. Its silver-salt is soluble in 
ammonia, in nitric acid, and in a large excess of acetic acid. 

Dioxymaleic acid is an unsaturated compound, capable, like maleic 
and oxymaleic acids, of uniting directly with hydrogen and with 
bromine, 


W. A. T. 
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Production of Fumaric Acid and Non-rotating Malic Acid 
from Glyceric Acid. By A. Werico and Janatar (Annalen 
der Chemie, clxxiv, 367—372). 


PREVIOUS investigations proved Wichelhaus’s @-chloropropionic acid 
to be chloracrylic acid, dichloropropionic acid being formed as an 
intermediate product. When the ethers of the above acids (Wichel- 
haus’s B-ethyl chloropropionate) are treated with potassium cyanide, 
no succinic acid is formed, but a small proportion of fumaric acid is 
obtained, together with optically inactive malic acid identical with 
that of Pasteur. 
T. B. 


Production of Oxamic Acid by the Oxidation of Glycocine. 
By R. Encet (J. Pharm. Chim. [4], xx, 347—349). 


To glycocine in aqueous solution double its weight of potassium per- 
manganate is added gradually. After the action has terminated, the 
liquid contains, besides carbonate and oxalate of potassium, a large 
quantity of potassium oxamate. The presence of the last-named salt 
may be proved by adding to the solution a slight excess of calcium 
chloride, and after removing the resulting precipitate, consisting of the 
carbonate and oxalate of calcium, boiling the filtrate with potash, 
which will then be found to contain a further quantity of oxalic acid, 
ammonia being evolved. The oxamic acid may be isolated by precipi- 
tating it with basic lead acetate. The resulting basic lead oxamate is 
suspended in water and treated with hydrogen sulphide. The lead 
sulphide is filtered off, and the filtrate evaporated im vacuo. 
H. J. H. 


Contribution to the Knowledge of Cyanacetic and Malonic 
Acids. By J. van’r Horr (Deut. Chem. Ges. Ber., vii, 1571). 


By the action of bromine on cyanacetic acid, after the separation of 
the bromoform produced, and addition of water, dibromaceto-nitril is 
obtained, according to the formulee— 


Cy.CH:..COOH + 2Br, = Cy.CBr,,COOH. + 2BrH 
Cy.CBr,.,COOH = CO, + CBr,HCy. 


The author has endeavoured to prepare dibromocyanacetic acid by 
allowing bromine to act on cyanacetic acid in an ethereal solution, 
and he finds that, after the reaction has taken place with evolution of 
hydrobromic acid, and the ether has been evaporated, an acid residue 
is actually obtained, after separation of the ether, but on heating this 
acid to 60°, carbonic anhydride is given off, and dibromacetonitril is sepa- 
rated. He concludes, therefore, that in the molecule, CN—CH,—COOH, 
the affinity between the carbons in the groups CN and CH,, is more 
powerful than that between COOH and CH). 

_Ethyl-malonic ether, treated with potash in an alcoholic solution, 
yields potassium ethyl-malonate, which breaks up by heating into 
malonic ether and potassium malonate. 
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By the action of phosphoric chloride on potassium ethyl-malonate, 
chlorethyl-malonic ether is formed, distilling at 170°—180°. 


COOK.CH;.COOC.H; + PC); — POC; + CIK + COCI.CH,.COOC,H;. 


This compound reacts with water like the chloride of an acid radical, 
and on heating the resulting liquid with potash, alcohol and malonic 
acid are formed. 

E. W. P. 


The Action of Chlorocarbonic Ether on Ammonium Sulpho. 
cyanate. By G. Detirscu (J. pr. Chem. [2], x, 116—128). 


THE results of experiments made by the author and Henry are com- 
pared, and the conclusions arrived at are, that, in the reaction of chloro- 
carbonic ether on ammonium sulphocyanate, in presence of alcohol, 
the alcohol takes part in the reaction, a molecule of alcohol combining 
with a molecule of the ether, forming a monoatomic acid compound, 
having the formula, C,O;NSH,,. Henry considers that in the reaction, 
sulphocyanocarbonic ether is formed, which, by the action of alcoholic 
potash yields potassium sulphocyanocarbonate. This the author does 
not believe to be the case, although he has obtained similar results, but 
he considers that the compound differs from sulphocyanocarbonic ether, 
in that it likewise contains a multiple of C,H;O. From this substance 
the alcohol is separated by the action of strong alkalis and potassium 
sulphocyanate, and carbonate and water are formed. Without the 
presence of alcohol it is as yet impossible to form this compound. 

When chlorocarbonic ether acts directly on ammonium sulphocyanate, 
without the addition of any solvent, a yellow liquid is obtained on 
pouring the mixture into water; this, on addition of alcoholic potash, 
yields a potassium salt, which, on the addition of acid, yields a crys- 
talline acid. This, however, has not been further investigated. If 
the results of Henry and the author are correct, it is of the greatest 
interest to find that two such substances, which have so much in 
common, which are so chemically and physically alike, can be pro- 
duced by very slight variations of one method. 


E. W. P. 


Transformations of Persulphocyanogen. By J. Ponomanrurr 
(Compt. rend., Ixxix, 1335—1338). 


Tue author has examined the products resulting from the treatment 
of this substance with phosphorus perchloride and with ammonia 
respectively. In the latter case he obtained a substance which he 
believes to be sulphocyanate of melamine. 


R. R. 


On the Pyruvic Ureides and the Synthesis of a Homologue 
of Allantoin. By E. Grimavx (Compt. rend., Ixxix, 13v4— 
1307). 

In a former paper (this Journal [2], xii, 1160), the author stated that 

the product obtained when pyruvic acid and urea are heated together, 
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differs according to the relative proportions of the two substances. 
The present paper treats on the product derived from 2 parts of urea 
and 1 part of pyruvic acid. It is a white crystalline body, having the 
composition, C;H.N,O;, and the author has named it pyruvil. It is 
insoluble in alcohol and ether, slightly soluble in cold water, soluble 
in boiling water, and in ammonia. Pyruvil merits attention because 
it belongs to a class of diureides none of which have hitherto been 
formed synthetically. As allantoin is a glyoxylic diureide, so pyruvil 
isa diureide of pyruvic acid—a homologue of glyoxylic acid. 


C;H,0; + 2CON.H, a C;H,N,0O, + 2H.0 ; 


Pyruviec acid. Urea. Pyruvil. Water. 
and by theory 


C.H.O; ~ 2CON.H, a C,H,N,O; + 2H,0. 
Glyoxylic acid. Urea. Allantoin. Water. 
H. J. H. 


On the Pyruvic Ureides. Synthesis of Parabanic Acid. 
By E. Grimavx (Compt. rend., lxxix, 1478—1480). 


THE pyruvic diureide, pyruvil, C;H,N,O;, when treated with nitric 
acid, yields nitrate of urea, and a nitro-derivative of the mono-ureide, 
C,H;NO.N,0>. 

When this compound is distilled with water and bromine, it gives a 
distillate containing bromopicrin, whilst the residue in the retort 
contains hydrobromic acid and a crystalline compound which sepa- 
rates out on evaporation. 

This crystalline product has been identified with parabanic acid 
(oxalyl-urea), and its production is accounted for by the following 
equation :— 


C,H;(NO,.)N,02 + 6Br a H,0 == CBr,NO, 4- C;H.N20, + S8HBr. 


Bromopicrin. Oxalylurea. 


In this reaction the nitro-ureide resembles dilituric acid (nitro- 
malonyl urea), which by treatment with chlorinated lime, yields chloro- 
picrin. 


".& 


A New Method of Obtaining Trimethylphosphine. 
By E. Drecuset (J. pr. Chem. [2], x, 180—185). 


Waite endeavouring to settle the question whether the rational formula 
of cyanamide is H,N.CN, or C 1 NE the author was struck with the 


thought that the difficulty would be solved if he could succeed in pre- 
paring a body of the composition, CNPH:. According to the formula, 


0 nd only one such body is conceivable, while according to the first 


formula, two isomeric bodics are possible, viz., H,N.CP, i.e., the amide of 
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a phosphoretted cyanogen, and H,P.CN, i.e., cyanophosphide. Besides 
these, it is not inconceivable that a third body, C | PEP may exist. In 


order to obtain such a body, the author first endeavoured to prepare 
sulphuretted phospho-urea, CSPNH, (in order to convert it by means 
of mercuric oxide into the body he wanted) by the action of phos. 
phonium iodide upon carbon sulphide, but obtained quite a different 
result. The two bodies were fused together in sealed glass tubes, in 
proportion of 1 molecule of CS, to 2 molecules of H,PI. No reaction 
took place below 140°, but above this temperature almost all the tubes 
gave way. The contents of those which remained consisted of a brown, 
greasy mass, and when they were opened sulphuretted and phospho- 
retted hydrogen escaped from them in large quantity, but no carbon 
sulphide was left. When treated with water, part of the brown mass 
dissolved, leaving a bright, yellowish white residue, which contained 
sulphur, phosphorus, and iodine, while the solution contained trimethyl- 
phosphine. The formation of the last body is traced as follows :— 


CS, + H,PI = CH,I + PS.SH. 


From the methyl iodide thus formed and the excess of phosphonium 
iodide are produced trimethylphosphonium iodide and hydriodic acid— 


3CH;I + H,PI = (CH;);HPI + 3HI. 
The hydriodic acid also reacts upon the PS,H, thus :— 
PS.H + HI = PSI + HS. 
The whole result is expressed by the equation— 


3CS, + 4H,PI = (CH;),HPI + 3H.S + 3PSI. 


This reaction is interesting also, from its being a new example of the 
direct substitution of hydrogen (and iodine) for sulphur, and this is 
shown by experiment to be due to the phosphoretted hydrogen, and 
not to the hydriodic acid. 

When phosphonium iodide is heated with excess of carbon sulphide, 
a brown greasy mass is obtained, and when the tube is opened, sul- 
phuretted hydrogen escapes in large quantity. The remaining liquid 
consists of carbon sulphide alone, and from the solution of the solid 
body in water, no trimethylphosphine is obtained. Possibly the 
reaction in this case is— 


2CS, + 2H,PI = 2CH, + P.S; + SI + I. 


Though unsuccessful in this direction, the author has succeeded by 
other means in obtaining the necessary facts for showing the constitu- 
tion of cyanamide. He has obtained from cyanamide other cyanogen 
compounds, and has proved that urea splits up on heating, at least 
partly into water and cyanamide. An account of these reactions, and of 
some further derivatives of cyanamide, ¢.g., salts, such as CyH,N.2HC|, 
and also metallic compounds of the same, will be published shortly. 

' . TA 
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Synthesis by Dehydration.—Derivatives of Monochloralde- 
hyde and Aromatic Hydrocarbons. By E. Hepp (Deut. 
Chem. Ges. Ber., vii, 1409—1419). 


Wuen the diphenylmonochlorethane which is derived from mono- 
chloraldehyde and benzene, is boiled with alccholic potash, diphenyl- 
ethylene is produced— 


CH,Cl.CH(C,H,), — HCl = CH;.C.(C.H;)». 


This isomeride of stilbene forms a heavy colourless oil, which is 
miscible with alcohol and ether. It thickens when cooled in a freezing 
mixture, and boils at 227°. Chromic acid mixture converts it into 
carbonic acid, water, and benzophenone, but nitric acid partly oxidises 
and partly nitrates it, while sulphuric acid unites with it to form a 
sulpho-acid. Passage through a red-hot tube converts diphenyl- 
ethylene into carbon and a distillate smelling of benzene and diphenyl, 
but no stilbene was detected. A solution of bromine in carbon sul- 
phide, ether, or chloroform is decolorised by diphenyl-ethylene, an oily 
addition-product, which probably contains Br, being formed, but it 
readily splits up into hydrobromic acid and diphenyl-monobromethylene. 
This substance forms long prisms, melts at 50°, distils above 300°, 
dissolves easily in ether, acetone, or carbon sulphide, but less readily 
in alcohol, and it neither unites directly with bromine nor is it acted 
on to any extent by chromic acid mixture. 

Diphenyl-ethylene, is not acted upon by iodine, but with chlorine it 
forms a diphenyl-dichlorethylene, identical with that of Baeyer; and 
when diphenyl-ethylene is heated to 180° with hydriodic acid, an oil 
is produced which is probably diphenyl-ethane, together with a hydro- 
carbon which separates from ether in shining leaflets melting at 190°, 
and gives numbers indicating the formula C\yH.. 

Ditolyl-ethylene was obtained by the action of alcoholic potash on 
ditolyl-bromethane ; it forms a colourless heavy oil, boiling at 304°— 
305°. Its behaviour towards bromine is similar to that of diphenyl- 
ethylene. Ditolyl-monobromethylene solidifies less readily than the 
corresponding phenyl derivative. 

The oxidation of ditolyl-ethylene by chromic acid mixture led to 
the formation of the ditolyl-ketone of Fischer and Weiler. 

HC . C,H, . C,H; 
Diethyl-stilbene, | | , can be readily obtained by the 
HC . C,H, . C.H; 
action of heat on di(ethylphenyl)monochlorethane. It forms colour- 
less pearly leaflets, slightly soluble in alcohol, easily soluble in ether or 
carbon sulphide, melts at 134°5°, and unites with bromine, with evolu- 
tion of hydrobromic acid. Its oxidation led to the production of 


terephthalic acid. 
HC . C.H;(CHs)-2 
Tetramethyl-stilbene, | | , was obtained by the dry dis- 
HC . C,H;(CHs)2 
tillation of dixylene-chlorethane. It forms small shining crystals 
which melt at 105°—106°. Towards solvents it behaves nearly as its 
isomeride, and when dissolved in ether or carbon sulphide it unites 
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with bromine, after which the solution deposits small shining crystals, 
The above tetramethyl-stilbene is accompanied by a liquid which is 
probably an isomeride, and this substance is apparently also yielded by 
paraxylene, but in this case a third isomeride is obtained in a solid 
form. 

By causing mesitylene to unite with monochloraldehyde (with loss 
of water) and distilling the product, hexmethyl-stilbene was obtained as 
an oil which boils at a high temperature and is readily attacked by 
bromine. 

Under similar circumstanees chlorobenzene yields a colourless oil 
which boils at 280°—285°, and appears to be a dichloro-diphenyl- 
ethylene. Naphthalene was treated by the same process, and an 
oil boiling at 360° was obtained. It unites readily with bromine. 
Experiments on its oxidation were not entirely satisfactory, but the 
results appeared to indicate the formula— 


or 
| ‘ 
CH.C,,H, 


T. B. 


A Compound of Trichlorocrotonic Chloral and Benzene. 
By E. Hepp (Deut. Chem. Ges. Ber., vii, 1420—1421). 


WHEN these substanees are allowed to remain for some time in con- 
tact with a mixture of fuming sulphuric acid and ordinary sulphuric 
acid, a crystalline substance separates, which proved to be diphenyl- 
dichloroquartene : 


C;H2Cl;.CHO + 2C,.H. = C;H,Cl;.CH(C,H;)2 + H,0. 


Diphenyl-dichloroquartene separates from ether-alcohol in colourless 
monoclinic prisms, in which the axes a and b are as 1°0865 and 1. It 
melts at 80°, and is decomposed at a higher temperature, hydrochloric 
i acid being evolved. One part dissolves in two parts of ether or 48 
parts of alcohol at 25°, and it is easily soluble in acetone, chloroform, 
benzene, and carbon sulphide. Fuming nitric acid converts it into 
dinitro-diphenyltrichloroquartene, which forms small yellowish tables, 
and yields an amido-derivative on reduction. When diphenyl-tri- 
chloroquartene is heated with fuming sulphuric acid, the corresponding 
disulphonic acid is obtained. Its barium salt is amorphous. 


7 & 


Phenols. By F. BEILSTEIN and A. Kursatow (Deut. Chem. 
Ges. Ber., vii, 1895—1399). 


I. Para Series.—Solid para-chloraniline is most readily obtained by 
reducing para-chloronitrobenzene (m. p. 83°) with tin and hydro- 
chloric acid. It melts at 69°—70°, or, after sublimation, at 70°—71’, 
and boils at 230°—231°. Its sulphate is remarkable for its slight 
solubility in cold water. 100 parts of water at 125° dissolve 6°74 parts 


| On the Connection between the Substituted Benzenes and 
| 

| 

| 

| 

| parts of the nitrate. 
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By conversion into the diazo-compound, and afterwards boiling with 
water, para-chloraniline is converted into solid para-chlorophenol, 
which melts at 37° and boils at 217°. The methyl ether is a liquid 
which boils at 198°—202°, and does not solidify at — 18°. The ethyl- 
ether melts at 21°, and boils at 210°—212°. Dilute nitric acid 
gave with this chlorophenol the nitrochlorophenol which melts at 
86°5°. With oil of vitriol an acid was obtained, the potassinm salt 
of which forms needles having the formula C,H,CISO;K . 2H,O, and 
agreeing with the a-acid of Petersen and Baehr-Predari. Parallel 
experiments made with the chlorophenol obtained by direct chlorina- 
tion showed that the two bodies agree in every respect. 

Para-dichlorobenzene obtained from para-chlorophenol by the action 
of PCl;, is identical with the product of the direct chlorination of 
benzene; melting-point, 53°; boiling-point, 172°. This result agrees 
with the observations of Kekulé and Barbaglia, who obtained both 
para-chlorophenol and para-dichlorobenzene from para-phenolsulphonic 
acid and phosphorus pentachloride. 

Para-chloriodobenzene from chlorodiazobenzene by hydriodic acid 
erystallises from alcohol in large, dazzling white scales which melt 
at 56°—57° and boil at 226°—227°. 

II. Ortho Series.—Ortho-chloronitrobenzene is obtained, besides the 
solid modification, by nitration of chlorobenzene. It melts, according 
to Jungfleisch, at 15°, and boils at 243°. Ortho-chloraniline was 
obtained as follows. Liquid chloronitrobenzene containing some of 
the solid modification was reduced with tin and hydrochloric acid, 
and a partial separation of the bases effected by fractional distillation 
insteam. The more volatile fluid portion was then neutralised with 
sulphuric acid and distilled with water. The salts of ortho-chloraniline 
are completely decomposed by this treatment. The residue in the 
retort gave a crop of crystals of para-chloraniline sulphate. 

Picrate of ortho-chloraniline is considerably less soluble in alcohol 
than the para-picrate. 

Ortho-chloraniline does not solidify at — 14°; it boils at 207°. Its 
specific gravity is 12338 at 0°. The hydrochloride, C;H,CIN . HCl, 
may be obtained in large transparent tables. 100 parts of water at 
152° dissolve 11°96 parts. 100 parts of water at 13°5° dissolve 10:2 
parts of the nitrate. The sulphate forms needles which are very soluble 
in water. 

Ortho-chlorophenol from ortho-chloraniline is identical with the liquid 
chlorophenol of Faust and Miiller, which boils at 173°. The ethyl- 
ether, C;H,C10 . C.H;, is liquid, and boils at 208°—208°5°, thus only 
a little below the corresponding para-compound, although the chloro- 
phenols show a difference of 40° in boiling-point. 

With dilute nitric acid this chlorophenol gave two mononitro 
derivatives as described by Faust and Miiller. By heating with 
fuming sulphuric acid a sulpho-acid was obtained, the potassium salt 
of which has the formula C,H,CISO;K.4H,O, and agrees in crystalline 
form, solubility, and water of crystallisation with the salt described 
by Kramers. 

Ortho-dichlorobenzene by treatment with fuming sulphuric acid at 
210°, yields an acid, the barium salt of which, (C;H;C1,SO;).Ba . 2H.0, 
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forms rhombic tables. The lead salt also contains 2H.O, and forms 
difficultly soluble needles. The calcium salt contains 2H,0, is casily 
soluble in water and forms needles. Para-dichlorobenzene is not so 
easily acted upon by fuming sulphuric acid, and according to Lesimple 
the lead salt contains three molecules of water, whilst the barium salt 
is anhydrous. 

By chlorinating larger quantities of benzene, a small quantity of 
a liquid dichlorobenzene is formed, boiling at 176°, which seems to be 
identical with ortho-dichlorobenzene. 

Ortho-chloriodobenzene is a liquid which boils at 229°—230°. Its 
specific gravity at 24°5° is 1:928. 

III. Meta Series.—Dinitrobenzene series.—Metachloronitrobenzene 
was prepared by heating the diazo-platinum salt of metanitraniline 
with an equal weight of soda. It melts at 46°. Metachloraniline, 
already obtained by Griess, has not been described. It is liquid, and 
boils at 230°. Its specific gravity at 0° is 1°2432. It is a powerful 
base, and its salts are only partly decomposed by boiling with water. 
The hydrochloride crystallises in scales, and dissolves easily in water 
and in alcohol. The nitrate, C;H.CIN . HNO, forms broad lanceolate 
crystals slightly soluble in cold water. The sulphate crystallises in 
small thick needles. It is very little soluble in water. 

Meta-chlorophenol is liquid, and boils at 214.° 

On comparing the physical properties of the three isomeric series, it 
is evident that the para-compounds are generally solid, have the 
highest boiling and melting points, and are the most stable. The 
ortho derivatives are generally liquid, and have the lowest melting 
and boiling points. Ortho-chloraniline has been already shown to be 
a weaker base than para-chloraniline, and in like manner para- 
toluidine* is a stronger base than ortho-chlorotoluidine (Rosenstieh)). 
Compounds of the meta series are intermediate between those of the 


ortho and para series. 
W. A. T. 


Correction of former Notices on Chloronitrophenols. 
By A. Faust (Annalen der Chemie, clxxiii, 317—318). 


THE barium salt of parachlorometanitrophenol crystallises with 4H,0, 
while the potassium salt of metanitrodichlorophenol crystallises with 
one molecule of water. Armstrong has proved Griess’s chlorodinitro- 
phenol melting at 103° to be an impure form of that melting at 111°; 
while the chlorodinitrophenol of Petersen, melting at 69°, and the 
dichlornitrophenol melting at, 106° of Petersen and Baehr-Predari, have 
proved to be parachlordinitrophenol melting at 87°, and metanitro- 
dichlorophenol melting at 122°. ‘ 

The author has not been able to prepare the dinitrochlorophenol of 
Petersen and Baehr-Predari, melting at 114°, and he doubts its 
existence. 


T. B 
* Qy. Chlorotoluidine ? 
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Action of Nascent Hydrogen on Benzoin. By Hermann Got- 
DENBERG (Annalen der Chemie, clxxiv, 333). 


By acting on benzoin, in weak alcoholic solution, with sodium and 
amalgam, the author has obtained a solution containing hydrobenzoin, 
deoxybenzoin, and a crystalline deposit melting at 208° after purifica- 
tion by crystallisation from alcohol; this substance gives on analysis 
numbers agreeing with the formula C.,H2,0,, and hence appears to be 
benzoin-pinacone, formed by the reaction :— 


C.H;.CH.OH 
| 
C,H;.CH.OH C,H;.C.0H 
C.H;.CO C.H;.C.0H 
| 
C,H;.CH.OH 


It is insoluble in water, but dissolves in ether and hot alcohol, less 
readily in cold alcohol. 

Zine and hydrochloric acid also cause the conversion of benzoin into 
this product ; the best yield is obtained by dissolving benzoin in hot 
alcohol to saturation, adding granulated zinc, and then adding, in very 
small quantities at a time, alcoholic hydrochloric acid solution. Benzoin 
may with advantage be added at intervals so as to keep the solution 
saturated whilst the benzoin pinacone separates out. 

Benzoin prepared from artificial bitter almond oil is converted into 
dibenzyl by a large excess of fuming hydriodic acid at 180°; the hydro- 
carbon formed melts at 50°. The production of dibenzyl is facilitated 
by previously converting the benzoin into a mixture of deoxybenzoin 
and toluylene hydrate by means of zinc and hydrochloric acid, and then 
heating the mixture to 180° with hydriodic acid. Limpricht and 
Schwanert have already shown that deoxybenzoin (prepared frem 
toluylene) is converted into dibenzyl in this way. 

C. R. A. W. 


The Constitution of Dioxybenzoic Acid. By L. Barra and 
C. Sennorer (Annalen der Chemie, clxxiv. 235—243). 
Ix order to elucidate the constitution of the dioxybenzoic acid which is 
formed by fusing disulphobenzoic acid with potash, the potassium salt 
of the latter was distilled with potassium cyanide, and thus a dicyano- 
benzene was obtained, which was found to be identical with that which 
18 produced by distilling potassium benzenedisulphonate with potassium 
cyanide. This dicyanobenzene, which melts at 158°—159°, is, accord- 
ing to Irelan and Garrick, the nitril of terephthalic acid; the authors, 
however, found that this is not the case, both dicyanobenzenes yielding 
when boiled with potash, only isophthalic acid. Now, as benzenedisul- 
phonic acid, when fused with potash, yields resorcin, the above reaction 
might be regarded as a new proof that isophthalic acid belongs to the 
Same series as resorcin. But this is still doubtful; because, when 
bromobenzenesulphonic acid, which is also converted by potash into 
VOL. XXVIII. zc 
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resorcin, is distilied with potassium cyanide, a nitril was obtained 
melting only above 200°, and yielding terephthalic acid. From these 
results it follows that, either during the fusion with potash or the 
distillation with potassium cyanide, a molecular change takes place: 
this occurs most probably in the latter reaction, by which a poor yield 
is always obtained, while in the former it is an excellent one. -— 


Benzenetrisulphonic Acid. By C. SenHOFER 
(Annalen der Chemie, clxxiv, 243—248). 


Tuis acid is obtained by dissolving 10 grams of benzene in 70 grams of 
well-cooled oil of vitriol, mixing the liquid quickly with 35—40 grams 
of phosphorus pentoxide, and then heating the viscid solution for 5—6 
hours to 280°—290°. The product is boiled with water, and milk of 
lime is added until the solution is alkaline. The filtrate is then 
neutralised at 100° with acid potassium carbonate, and then normal 
carbonate is added as long as a precipitate is formed. On evaporating 
the filtrate, potassium benzenetrisulphonate crystallises out, and may be 
purified by re-crystallisation: it forms large oblique prisms or plates, 
consisting of C,H;(SO;K); + 3H,O. To obtain the free acid a solution 
of this salt is mixed with lead acetate, and the liquid precipitated by 
ammonia. After washing, the precipitate is decomposed by hydrogen 
sulphide. On evaporating the solution, benzenetrisulphonic acid, 
C.H;(SO;H) + 3H.0, crystallises in long flat deliquescent needles. 
The barium salt [C;H;(SO3)s3]2 Ba, is a crystalline precipitate which is 
sparingly soluble in water and almost insoluble in dilute alcohol; by 
the slow evaporation of its aqueous solution it was obtained in very 
small needles. C,H;(SO,Ag); + 2H,O is obtained by boiling the acid 
with freshly precipitated silver oxide; on evaporating the solution in 
vacuo it crystallises into well-defined needles. [C sH3(SOs3)3].Pb; + 4H,0 
is readily soluble in water, and crystallises in slender needles. The 
cadmium salt forms small plates, and dissolves freely in water. 


C. 8. 


Transformation of Benzenedisulphonic Acid into Terephthalic 
Acid. By R. Firria (Annalen der Chemie, clxxiv, 122—125). 


In opposition to the statement of Barth, the author maintains that the 
benzenedisulphonic acid of Garrick yields only terephthalic acid, and 
not a trace of isophthalic acid. 

W. A. T. 


Ammonia-derivatives of Benzene. By H. Satkowsk! 
(Annalen der Chemie, clxxiv, 257—283). 


By the action of ammonia on ethyl or methyl picrate, these ethers are 
converted into picramide. This reaction takes place but slowly when 
boiling aqueous ammonia is used, but with alcoholic solutions the 
decomposition is complete in the cold. Pure picramide crystallises 
from glacial acetic acid in large monoclinic plates melting at 187°. 


ad 
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Common dinitranisol melting at 86°—87° is identical with the 
methyl ether of «-dinitrophenol melting at 114°. By boiling it with 
aqueous or alcoholic ammonia it is not changed, but by heating for 
some hours with aqueous ammonia vf spec. grav. 0°93 to 120° it 
is converted into a-dinitraniline, identical with that obtained from 
aniline. By reducing this compound with tin and hydrochloric acid a 
triamidobenzene is obtained, which appears to be not identical but 
isomeric with that derived from triamidobenzoic acid. It distils at 
about 340°, and forms an anhydrous sulphate, whereas the sulphate of 
the other triamidobenzene contains 2 mol. of water. By the action 
of an alcoholic solution of nitrous acid on a-dinitraniline common 
dinitrobenzene is formed. 

8-dinitrophenol was prepared by Hiibner and Schneider’s method, 
and separated from the a-compound by the re-crystallisation of the 
barium salts. Although the 8-compound is much less soluble than 
the other, the mother-liquors always retain a considerable quantity 
of it, which is obtained by converting the barium salts into the 
potassium salts, and removing as much as possible of the ¢-compound by 
successive crystallisations. As soon as a mixture of the two salts 
begins to crystallise out, the liquid is heated to 40°—50°, and precipi- 
tated with a hot solution of barium chloride. By treating the filtrate 
repeatedly in the same way, more of the salt is obtained, which is then 
purified by re-crystallisation. The potassium salt of @-dinitrophenol 
forms long dark-red needles with a steel-blue reflection. On adding 
silver-nitrate to its solution, a voluminous orange precipitate is formed, 
which, as soon as an excess of the silver-salt is present, becomes 
crystalline and dark red. By decomposing this salt with methyl 
iodide, 8-dinitranisol is obtained in colourless needles, melting at 116°. 
The corresponding 8-dinitrophenetol C;H;(NO,),0C.H; forms colour- 
less needles, melting at 57°—58°. When either of these compounds 
is heated with aqueous ammonia for 2—3 hours to 130°—135° 
8-dinitraniline is obtained in yellow needles melting at 138°. This 
compound is completely decomposed only by heating it with alcoholic 
nitrous acid to 130°, the product consisting of common dinitrobenzene. 

When the methyl-ether of the volatile orthonitrophenol is heated 
with ammonia to 200°, orthonitraniline melting at 99° is obtained, 
while the methyl-ether of the non-volatile paranitrophenol yields 
paranitraniline melting at 140°. 

From these results we must conclude that common dinitrobenzene is 
a meta- or 13 compound, while the two dinitrophenols have the 
following constitution :— 


a-Dinitrophenol. 8-Dinitrophenol. 
OH OH 
NO, NO, ( NO, 
ad 
NO, 


These formule explain why both yield common dinitrobenzene, and 
further, why the a-compound is formed by nitrating either ortho- or 
. 2c2 
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paranitro-phenol, while the 8-compound is formed only by the nitration 
of orthonitrophenol. 
C. S. 


Orthotoluidine-sulphonic Acid. By H. Limpricur 
(Deut. Chem. Ges. Ber., vii, 1892—1395). 


ORTHOTOLUIDINE-SULPHONIC acid was prepared by the action of fuming 
sulphuric acid on orthotoluidine, and shown to be identical with the 
product obtained by heating orthotoluidine ethylsulphate to 200°. 
The barium salt contains 7H,O, not 3H,0O, as stated by mistake in 
Gerver’s paper (p. 166 of last volume). The acid was converted into 
the diazo-compound, and this into the bromotoluene-sulphonic acid, 
which is here described as forming easily soluble, six-sided scales. 

Potassiwm bromotoluene-sulphonate, C;H,BrSO;K . H,O, forms scales, 
easily soluble in water and in alcohol; the bariwm salt (C;H.BrSO;), 
Ba.4H.0, warty crystals ; the calcium salt, with HO, scales grouped in 
stars ; the lead salt, with 2H,O, short needles grouped in masses ; the 
copper salt, containing 3H,O, microscopic tables. The chloride forms 
feathery crystals which melt at 53°; and the amide, according to the 
solyent employed, yields needles or scales, the melting-point of which 
lies between 134° and 137°. 

The ofthobromotoluene-metasulphonic acid described by Hiibner 
and Post, furnished a chloride and amide, which, according to the 
description, agree with those examined by the author, but the water 
of crystallisation of most of the salts was different. 

The author’s bromotoluene-sulphonic acid, treated with sodium amal- 
gam, gave a toluenesulphonic acid which on evaporation left a syrup 
afterwards becoming crystalline. The salts were all easily soluble. 
The potassium salt, C;,H,;SO;K.2H,O, forms thin hygroscopic scales; 
the bariwmsalt, (C;H,;SO;),Ba.2H,O, small warty crystals ; and the lead 
salt, short needles united in masses. The chloride is an uncrystallisable 
oil, and the amide yields rather large scales which melt at 104°. 

From the orthobromotoluene-metasulphonic acid of Hiibner and 
Post, Miiller obtained a toluenemetasulphonic acid, which seems to be 
identical with the acid here described, except as regards the melting- 
point of the amide, which Miiller found to be 90° or 91°. 

Miiller also converted the bromotoluene-sulphonic acid into a nitro- 
compound, the barium salt of which contained (C;H;BrNO,SO;),Ba. 
2H,0. 

By similar treatment the author obtained from his acid a nitrobromo- 
toluenesulphonate of barium of the same composition. This nitro-acid 
gave an amido-acid which crystallised in microscopic needles slightly 
soluble in water, and yielded a barium salt containing H,O and cry: 
stallising in needles. 

According to the foregoing observations, the most probable assump- 
tion with regard to this acid formed from orthotoluidine and sulphuric 
acid, is that it is orthotoluidine-metasulphonic acid— 
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The facts which thus far do not accord with this view are probably 
due to errors of experiments or observation, and will disappear in more 
careful experiments with a sufficient quantity of material. 

The diazo-compound obtained from paramidotoluene-orthosulphonic 
acid by Weckwarth, has also been examined by the author. By boiling 
the nitro-diazo-compound with alcohol, under pressure, nitrotoluene- 
sulphonic acid is obtained, crystallising in very soluble stellate needles. 
Its barium salt, (C;H;NO.SO;).Ba. 25 H,O, forms tufts of beautiful red 
needles. Reduction with sulphide of ammonium converts it into amido- 
toluene-sulphonic acid, which appears in small, difficultly soluble 
needles, and forms a barium salt containing 2}H,0, which separates in 
small, easily soluble prisms. 

This amido-acid differs from all its known isomerides, and hence its 
constitution must be— 


CH CH, 
( SO,H NH, “ ) 80,H 


or 


m7 


Together with the nitro-diazo-compound, a dinitro-compound is 
formed, often in considerable quantity. 
W. A. T. 


Bromamidotoluene-sulphonic Acids. By M. ScHArer 
(Annalen der Chemie, clxxiv, 357—366). 


Hiipner and Post obtained a mononitro-derivative from their orthobro- 
mometatoluene-sulphonic acid ; and when this is reduced by ammonium 
sulphide, amido-orthobromometatoluene-sulphonic acid is produced. It 
separates from hot water in Jong, yellow, rhombic leaflets, and from 
spirit in nodules. The bariwm salt, [C;,H;BrNH,SO,],Ba.H,0, is very 
soluble in water, from which alcohol precipitates it in quadratic tables. 
The lead salt, [C;Hs;BrNH,SO;],Pb,H.0, forms easily soluble, elongated 
white tables. The diazo-compound of the above acid was obtained by 
suspending it in alcohol, and passing nitrous acid into the liquid. 
When heated with water or aqueous hydrobromic acid, it yields 
orthobromometacresol-sulphonic acid, from which the following salts 
were prepared :— Barium salts, [C;H;BrOHSO;],Ba.44H,0, and 
(C;H;BrOHSO,],Ba.3H.O. These form very soluble needles, the 
former being obtained from the acid prepared by the agency of 
water, the latter from the acid obtained with aqueous hydrobromic 
acid. The lead salt [C;H;BrOHSO,].Pb,2H.0, forms long, four-sided 


prisms, which become yellow on exposure to the air. 
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The gradual addition of bromine to amidorthobromometatoluene- 
sulphonic acid led to the production of a tribromotoluidine which 
dissolves easily in spirit, and separates in tufts of yellow needles. It 
is volatile with water-vapour, and condenses in white flocks which 
melt at 82°. 
Amidoparabromometatoluene-sulphonic acid was prepared by ami- 
dating the parabromometatoluene-sulphonic acid of Hiibner and Post. 
It is but slightly soluble in water, from which it separates in greyish 
needles. It is, however, more soluble in alcohol, and it does not melt 
in an oil-bath. The bariwm salt, (C;H;sBrNH.SO;),.Ba.4H,O, forms 
small white nodules. The diazo-compound prepared as the last-men- 
tioned diazo-compound, forms red needles, which detonate when struck ; 
it is decomposed when heated with water, parabromometucresol-sulpho- 
nic acid being formed. This acid yields a bariwm salt which contains 
[C,H;BrO.HSO, |,Ba.H,O, and forms easily soluble leaflets. 
Amidoparabromorthotoluene-sulphonic acid was prepared by amidating 
the parabromorthotoluene-sulphonic acid of Hiibner and Post. It 
forms small prisms, which decompose before melting, and are soluble 
in 31 parts of cold water. The sodiwm salt, C;H;BrNH.SO;Na.2H,0, 
forms very soluble, ill-defined, microscopic crystals. The bariwm salt, 
[C,H;BrNH.SO, |,Ba.2H,O, forms white, easily soluble, microscopic 
needles. The diazo-derivative of this acid was prepared as the last, and 
forms minute rhombic crystals, which detonate when struck, decom- 
pose at 160°; or when heated with aqueous hydrobromic acid, alcohol, 
or water, parabromorthocresol-sulphonic acid being formed in the latter 
case. It forms asyrup, and its barium salt, [C;H;BrO.HSO; |,Ba.3H,0, 
forms easily soluble, white needles. Dibromorthotoluene-sulphonic acid 
was obtained as a syrup by the action of aqueous hydrobromic acid on 
the last described diazo-deriyative. I1ts sodium salt, C;H;Br.SO;Na. 
2H.0, forms easily soluble, yellow needles, while its bariwm salt, 
[C,H;Br,SO;].Ba.2$H,0, forms small, slightly soluble, shuttle-shaped 
stals. 
A tribromotoluidine which forms shining, yellow scales, melting at 
72°, was obtained by the action of bromine on amidoparabromortho- 
toluene-sulphonic acid suspended in water, . 

T. B. 


Benzo-nitrotoluidide. By C. A. Breit 
(Chem. News, xxx, 212). 


Tue attempt to reduce, with alcoholic ammonium sulphide, the benzoy! 
group in benzo-nitranilide having failed (Chem. News, xxix, 167), the 
author has tried nascent hydrogen, with the same want of success, the 
resulting compound being the same in both cases. Bearing in mind 
that Hobrecker was unable to reduce the acetyl group in nitracetanilide, 
but succeeded in the case of nitraceto-toluidide, the author tried the 
effect of nascent hydrogen upon benzonitro-toluidide. This body 1s 
formed when benzoyl chloride is allowed to act at a gentle heat either 
directly, or, better still, in ethereal solution, upon nitrotoluidine. The 
ether being driven off, and the nitrotoluidine hydrochloride having 
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been extracted with boiling water, the residual benzo-nitrotoluidide is 
purified by several recrystallisations from boiling alcohol. It appears 
in the form of pale yellow prisms. It melts at 172°, and, if carefully 
heated, sublimes unaltered. It is soluble in alcohol, ether, or benzol, 
especially when these liquids are heated. It is insoluble in dilute 
acids and in strong hydrochloric acid, but soluble in oil of vitriol. 
Boiling soda-solution has but little effect upon it, although it is easily 
acted upon by alcoholic potash. Nascent hydrogen converts benzo- 
nitrotoluidide into benzoyl-toluylene-diamine, analogous to the substance 
obtained from benzo-nitranilide. 
B. J. G. 


A new Reaction of Essence of Mint. By C. Roucnuer 
(J. Pharm. Chim. [4], xx, 354). 


Iv acetic acid of about 10 degrees be agitated with one-twentieth of its 
weight of essence of mint, a feeble blue coloration will soon be observed, 
which gradually increases in intensity. The colour is of a dichroic 
character, being blue by transmission and cinnabar-red by reflection. 


It is not stable, but soon changes to green and then to yellow. 
H. J. H. 


Oil of Eucalyptus. By Faust and HoMEYER 
(Deut. Chem. Ges. Ber., vii, 1429—1430). 


Tue eucalyptol of Cloéz has already been shown to consist of a terpene 
mixed with cymene, and the authors noticed the presence of two other 
fluid substances in the crude oil. These have now been examined. 
Qne, which is present in small proportion, is a terpene boiling at 
150°—151°, while the other is an oily liquid boiling at 216°—218°, 
and containing CyH,O. As it is insoluble in potash, it is probably a 
camphor-like substance and not an oxycymene, but it readily yields 
tymene when heated with phosphorus sulphide. 


7 a 


Oil of Wormseed and Cynene. By Faust and Homerer 
(Deut. Chem. Ges. Ber., vii, 1427—1429). 


Tur essential ingredient of this oil boils at 173°—174°, and contains 
7549 to 75°5 per cent. of carbon, and 11°72—11°8 per cent. of hydro- 
gen, while the so-called cynene prepared from it by Graebe’s process 
(Deut. Chem. Ges. Ber., v, 680), was found to be identical with 


cymene. 
, ae F 


Note on Chlorophyll. By E. Fino. 
(J. Pharm. Chim. [4], xx, 345—347). 


Tar black matter resulting from the decomposition of chlorophyll by 
means of hydrochloric acid, referred to in a previous paper by the author 
(this Journal [2], xii, 1174), is soluble in ether, benzene, chloroform, car- 
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bon sulphide, and in boiling alcohol of 85°. Thecolour of the solution 
in each case is not the same, being brownish-yellow with ether and 
benzene ; yellow with carbon sulphide; and violet with chloroform. 
All the solutions give a spectrum having five absorption-bands similar 
to those produced by chlorophyll, but not occupying the same position 
in the spectrum, and varying a little according to the nature of the 
solvent. Prolonged exposure to solar light decolorises the solutions. 


H. J. H. 


Physiological Chemistry. 


Physico-Chemical Forces in Vital Phenomena. 
By M. BecquereL (Compt. rend., Ixxix, 1284—1288). 


WueEn carefully depolarised platinum electrodes were immersed in the 
blood flowing through the carotid artery and jugular vein respectively 
of a living dog, the arterial blood was found to be negative to the 
venous ; and on surrounding each vessel with distilled water, and placing 
one electrode in the blood and the other in the water, both bioods were 
found negative to the water, the difference of the electromotive forces 
of the currents being of the same order as the electromotive force in 
the former experiment. Similar results were obtained with the defibri- 
nated bloods. When other liquids, such as wine, bile, solutions of car- 
bonic acid, of sugar, &c., were put in contact with permeable tissues, 
having the blood at the other side, the latter, whether arterial or venous, 
was always found to be negative to the liquid. Hence we may believe 
that the same is the case with the liquid exuded by the muscles, and 
that in the capillaries the currents pass in such a manner that there 
is oxidation within and reduction without. 
R. R. 


On the part played by Gases in the Coagulation of Blood. 
By E. Maruievu and V. Ursain (J. Pharm. Chim. [4], x, 
337—345). 


THE cause of the coagulation of blood is the presence of carbonic acid. 
If this gas be removed from newly drawn blood by exosmose, or any 
other means, or if it be neutralised by an alkali, coagulation will not 
take place, at least until a further quantity of carbonic acid can be 
absorbed. Blood so prepared will coagulate much more rapidly in an 
atmosphere of carbonic acid than in the open air. During life, the 
blood-globules have the property of combining, not only with the 
oxygen in the blood, but also with the carbonic acid, and thus coagu- 
lation is prevented. The authors give the results of a considerable 
number of experiments, showing the amount of oxygen and carbonic 
acid in blood drawn from animals under various conditions; and also 
how certain substances increase or diminish the absorbing power of 
blood for these gases. 
H, J. 
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Contributions to the Knowledge of the Formation of Urea in 
the Animal Organism. By W. von Kyrieriem (Zeitschrift fir 
Biologie, x, 263—294). 


‘u1s paper is divided into two parts. In the first the author sets him- 
self the task of examining the relation of the ammonia-salts to the 
organism, as previvus statements on this subject are, he says, contra- 
dictory, and the method of experimentation employed is not satisfactory. 
The first experiment was made on a dog weighing 4 kilogrs. After 
four days feeding on a fixed quantity of bread, milk and water, the 
excretion of nitrogen became tolerably constant (March 7th). On 
March 10th, 4 grams of sal-ammoniac were administered. This caused 
the elimination of 8°111 grams of urea in two days, being 2°013 grams 
more than the excretion of two normal days. This corresponds with 
0939 gram of nitrogen, and as 1:046 grams of nitrogen had been 
introduced (in the sal-ammoniac), the difference is 0°107 gram of 
nitrogen, which is equal to 0°13 gram of H;N, a quantity corresponding 
very nearly with the increased elimination of H;N found (0°111 gram). 
The nitrogen of the sal-ammoniac was completely excreted in two days, 
whereas it required three for the elimination of the chlorine. The 
second experiment with sal-ammoniac the author made on himself. 
Thus the first day he took 6 grams of this substance, and on the day 
following, 4°5 grams. The excretiun of urea on these two days exceeded 
that of two normal days by 4°99 grams, containing 2°329 grams of 
nitrogen. Nitrogen introduced, equal to 2°747 grams. The difference, 
0418 gram, is equal 0°5 gram of H;N, which approximately answers to 
0397 gram, the increased elimination of H,;N found on those days. 
After taking the 6 grams of sal-ammoniac, the author experienced a 
sensation of weight in the stomach, which he attributes to a flow of 
water to that organ: for in a dog that he had accidentally poisoned by 
13 grams of sal-ammoniac, the post mortem showed all the organs very 
dry, excepting the stomach, which was filled with water, and this, too, 
in spite of its having been entirely emptied with the stomach-pump, 
shortly before death. The mucous membrane of the stomach and intestine 
was also found in a state of catarrhal inflammation. These two experi- 
ments, therefore, combine to show that by far the greater part (,%ths) 
of the nitrogen introduced as sal-ammoniac passes out as urea, and that 
the remainder (5th) causes an increase in the ammonia, in what form 
is unknown. Although Schultzen’s theory of the formation of urea 
from ammonia (thus: CNHO + H;N = CN,H,O), may be correct, 
the author thinks that urea may be formed from carbonate of ammonia, 
with separation of water and carbonic acid. 

The second part of this paper treats of experiments with aspartic 
acid and asparagine, the object being to ascertain what becomes of 
these bodies when introduced into the animal organism. The effect of 
aspartic acid was first tried on frogs, with the result that large doses 
of this substance act toxically, producing vomiting. Its effect was 
next tried on a dog. The animal having been kept for some days on a 
fixed diet, its daily excretion of urea became constant. Aspartic acid 
was then administered in 4-gram doses every two hours, on account of 
its tendency to produce vomiting, and on the first day 12°45 grams 
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were thus given. The next day, 20-5 grams of the acid were adminis- 
tered. As the table accompanying this part of the paper shows, about 
0°78 gram of the nitrogen introduced appeared in the feces, on the 
two aspartic-acid days, and the remaining 2°61 grams of nitrogen pro- 
duced an increase in the excretion of urea of 5°328 grams, which 
contains 2°486 grams of nitrogen. Hence all the nitrogen excreted by 
the kidneys appears as urea in the urine. The presence of unchanged 
aspartic acid in the urine could not be demonstrated. The urine, 
usually strongly acid, became alkaline on the aspartic-acid days. This 
acid has, according to the author, never been experimented with before ; 
whereas asparagine, which is considered to be its amide, has frequently 
served this purpose, and has also been used as a remedy in France. 
In two days, 38°79 grams of asparagine were administered to a dog. 
The result obtained showed that all the asparagine that was absorbed 
from the stomach and intestine was converted into urea, and, as in the 
case of the aspartic acid, was eliminated within 24 hours. Unchanged 
asparagine could not be found in the urine. The author thus sum- 
marises his results :— ; 

1. Ammonia is under normal circumstances eliminated in the urine, 
but in what form is as yet unknown. Its quantity is slightly increased 
by the administration of ammonia. By far the greater part leaves the 
organism as urea; it is, therefore, like leucine, to be regarded as a pre- 
liminary stage of urea. 

2. Aspartic acid and asparagine also become converted into urea in the 
body ; but they cannot be with certainty regarded as transition-stages 
of nrea till they have been shown to be among the products of the arti- 
ficial digestion of protein-substances, or their existence in the organism 
has been proved by other means. 

3. In comparison with aspartic acid and its amide, sal-ammoniac, espe- 
cially the chlorine it contains, is retained a long time in the organism. 

4. The Schultzen-Nencki hypothesis (that the amidic acids pass 
over into urea, the amides, on the contrary, traverse the body un- 
changed), cannot be maintained. Up to the present time it is impos- 
sible, from the chemical composition of a body, to determine beforehand 
its behaviour in the organisni; an experiment made with this object 
must decide in each case. 

E. C. B. 


Pathological Albumins; the Zymases; the Estimation of 
Albumin ; the Nature of Ascitic Fluids; and the Alterability 
of Albuminoids. By J. Birp (Compt. rend., lxxix, 1503— 
1506). 


Tue author divides pathological, like physiological albumins, into two 
groups (1), those which are precipitated by aqueous lead acetate, and 
(2), those which are precipitated by ammoniacal lead acetate. The 
second group embraces the albuminoids, which act upon starch as 
ferments, and render it soluble. To these Bechamp has assigned the 
name “zymases.” After precipitation by alcohol, they retain their 
solubility in water. They differ among themselves in the optical rota- 
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tory power. None of these pathological albumins can convert sucrose 
into glucose. 

The remainder of the memoir is mainly of a physiological and patho- 
logical character. 


T. S. 


Formation of Aspartic Acid in Pancreatic Digestion. By 
S. Rapzigrsewski and E. Satxowsk1 (Deut. Chem. Ges. Ber., 
vii, 1050—1051). 


Wuen fresh blood-fibrin is digested for some hours with the pancreas 
of the ox at 40°—50°, a solution is obtained, containing leucine, tyro- 
sine, a small quantity of aspartic acid, and a larger quantity of a syrupy 


acid. 
C. S. 


On the Relation between the Composition of the Air of the 
Swimming Bladder and the Depth at which Fish are 
captured. By A. Moreau (Compt. rend., Ixxix, 1134—1136), 


Tae author confirms the observation of Biot, made in 1807, that when 
afish descends to some depth, the quantity of air in the swimming 
bladder is increased, and that the gas thus introduced is not common 
air but oxygen. 


La 4 


On a Pulmonary Concretion. By T. L. Puipson 
(Compt. rend., lxxix, 1273). 


A smaLL calculus, weighing about 15 milligrams, was expelled by an 
elderly lady during a fit of coughing. It was found to consist of 
xanthic oxide and traces of uric acid, together with oxalate and phos- 
phate of calcium. The ash amounted to 33°7 per cent. . 
W. A. F 


Analysis of American Buffalo Bones. By J. W. Mauer 
(Chem. News, xxx, 211). 


Mosr of the bone from which the sample was prepared had been 
exposed for a long period to the air and was brittle. The ossein is 
still, however, present in large amount. The results are given on the 


bone dried at 105°— 
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100-000 
B. J. G. 


Chemistry of Vegetable Physiology and Agriculture, 


Experimental Researches on Vegetation. By Gro. ViLusz 
(Chem. News, xxx, 278 and 287). 


Tue author finds that wheat will not assimilate phosphorus when pre- 
sented to it in the form of calcium phosphite or hypophosphite. Wheat 
and buckwheat gave about one-half the yield when the nitrogen was 
given as potassium nitrite that they did when potassium nitrate was 
used. The hydrochlorides of ammonia, of ethylamine, and of methy]- 
amine gave substantially the same results. Chloride of tetrethyl- 
ammonium was found to be inert. Urea yielded the same harvest as 
the same quantity of nitrogen in the form of ammonium chloride, but 
when the substitution of hydrogen in the ammonia was carried one 
step further than in urea and ethyl-urea was used, scarcely any assimi- 
lation of nitrogen took place. The crop of buckwheat from oxamide 
was almost equal to that from ammonium oxalate, but dimethyl-oxamide 
and diethyl-oxamide were inert. The yields from oxamide and ammo- 
nium oxalate were respectively one-half those from urea and ammonium 
chloride. Potassium cyanate was found to be useless as a source of 
nitrogen. The author suggests that vegetation may be used as a means 
of ascertaining and defining the molecular state of bodies, and thata 
practical method of analysis of soils, to discover the presence of the 
active ingredients, may be founded on the same means. 
E. K. 


Distribution of Sugar and Mineral Matters in the Beet-root. 
By Cu. Viouerre (Ann. Chim. Phys. [5], iii, 545—577). 


Wuen a horizontal section of a beet-root is made, there are displayed 
two series of concentric zones, one of which, appearing dark by re- 
* Containing nitrogen = 4342. 
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flected light, and translucent by transmitted light, is composed of ordi- 
nary Cellular tissue, while the alternate zones, appearing white by 
reflected, and opaque by transmitted light, are composed of cellular 
tissue together with vascular bundles surrounded by elongated cylin- 
drical cells which have been named sacchariferous tissue; and in these 
it was supposed by Payen that the sugar mainly resided. The author 
has separated these zones as completely as possible, and analysed them : 
the translucent zone is called the cellular, and the opaque one the sac- 
chariferous zone. 

In all cases from 1 to 3 per cent. more sugar was found in the sac- 
chariferous than in the cellular zone, though this difference sometimes 
disappeared if the sugar was calculated on the dry tissue. The follow- 
ing analysis of mixed tissues from five beets shows the general compo- 
sition— 


Cellular zone. Sacchariferous zone. 
re 12°04 13°89 
Cellulose, &e..... 3°85 4°40 
PCr rer 1°05 ‘69 
WN 646 déewec 83°06 81:02 


The estimation of sugar in slices taken at equal distances showed that 
sugar increased from the crown to the extremity of the root in very 
nearly arithmetical progression; the middle slice agreed with the 
mean from the whole root. ‘The ash generally decreased from the 
crown to the middle of the root, and then again increased towards the 
extremity. Chlorides decreased regularly from the crown downwards, 
thus being inversely as the sugar. 

More ash was always found in the ceilular than in the sacchariferous 
zones, and that of the former was much richer in chlorine. Referred 
to the same amount of sugar, the cellular zone contained from 3 to 8 
times more chlorine than the sacchariferous, and this will account for 
the greater quantity of chlorides near the crown of the root, the 
cellular tissue becoming relatively more abundant towards that extre- 
mity. Complete analyses of the ashes from the two zones are given, 
showing a larger percentage of lime, magnesia, and silica in the sac- 
chariferous zone. Magnesia is present in quantity almost equal to 
lime. Alkalis other than chlorides are equai in quantity in the two 
zones, pointing to an equality in the amount of organic acid and nitric 
acid united with them. Phosphoric acid is in equal amount, but sul- 
phuric acid in excess in the sacchariferous zone, indicating a greater 
richness in albuminoids. The sugar and other proximate principles 
formed in the leaves seem, with the descending sap, to enter the so- 
called sacchariferous tissue, and on the other hand, the water contain- 
ing the salts of the soil to pass from the extremity of the root through 
the cellular tissue of the dark zone; and then by endosmose a large . 
quantity of sugar enters the cellular tissue, becoming mixed with the 
soluble salts, whilst the colloid principles of the sap remain in the 
sacchariferous zone. The results point, as a practical conclusion, to 
the selection of beets in which the cellular zone containing so much 
chlorides is as little developed as possible. 


EK. K. 
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On the Saline Matters which the Sugar Beet derives from 
the Soil and from Manures. By E. Peticor (Compt. rend, 
Ixxx, 1383—141). 


Tue author took six young beet-plants of the same form and size, 
grown by himself from the same variety of seed. Hach was planted 
in a pot filled with garden-mould of ordinary quality. From July 1 
to October 15, 1871, the plants were watered, Nos. 1 and 2 with Seine 
water containing 1 gram per litre of sea-salt; Nos. 8 and 4 with the 
same quantity of water containing 1 gram per litre of potassium 
chloride; and Nos. 5 and 6 with the same quantity 6f water without 
addition. Each of the two former lots had received 30 grams of saline 
matter. Each pair of plants could be readily distinguished from the 
others by the size, colour, and rigidity of the leaves. The following 
results are given :— 
Weight of Per cent. of 


of root. Per cent. of potassium chloride 
grams. ash in beet. in ash. 


No. 1 (Sea salt) 560°2 0°77 18°6 
No. 3 (Potassium chloride)... 571°5 0°97 15°3 
No. 5 (Water) 721°8 0°64 8-0 


These roots contained about 15 per cent. of sugar—a result quite in 
opposition to the generally received opinion that beetroots rich in 
alkaline chlorides are poor in sugar. The two facts have no connection, 
for it is probable that the secretion of sugar depends upon the variety 


of the plant, while the absorption of saline matters, chlorides especially, 
depends on the nature of the soil and manure. 

The chlorides are found in much greater quantity in the leaves than 
in the root. While the dry root contains from 8 to 6 per cent. of 
mineral matter, the dry leaves yield from 25 to 32 per cent., of which 
from 23°7 to 73°5 per cent. are chlorides. Potash is much more abun- 
dant than soda, even in roots watered with sea-salt. 

The following experiments were made in 1872 under similar con- 
ditions. The plants were watered from July 21 to October 9 with 
Seine water, containing for Nos. 3, 4, 5, and 6, one gram of chloride per 
litre, and for Nos. 7, 8, and 9, 2 grams per litre :— 


Weight Density Ashin Potassium Sugar 
of roots. of juice 100 parts caloride in in 100 
at 15°. of juice. 100 of ash. of juice. 


No. 1 ( 1080 0°83 71 153 
No. 3 (25 grams sea-salt) 635 1081 107 «163 15°0 
No. 5 (25 grams potassium 

chloride) 650 1083. 089-132 140 
No. 7 (75 grams sea-salt). 682 1087 107 9 27°3 164 
No. 9 (75 grams potassium 
chloride) 1090 120 268 15°8 


The other roots were used for the estimation of the alkaline salts in 
the upper and lower parts of each root. A represents the potassium 
chloride, and B the potassium sulphate in 100 parts of ash— 
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tO OR = 

A. B. -A. B. A. B. A. 
Upper part (neck)... 140 169 419 152 407 156 491 
Lower part........ 47 89 163 80 153 60 237 — 


As the presence of alkaline salts is the principal cause of the forma- 
tion of molasses, a considerable portion of the neck of each root 
should be cut off and used as food for cattle. 

Numerous other experiments were made, but the following one, in 
which the plant was watered with a solution containing 42 grams of 
acid calcium phosphate, is the only one in which the composition of the 
ash of the plant is given :— 


Root. Leaves. 

DN: teaedeeeeeeeceseendxande 0°5 1:7 
Calcium carbonate .............. 53 27°7 
FOO PRRGBRAD «6.00500 cree scenes 16 15 
Magnesium phosphate (bibasic) .. 8:0 85 
Potassium phosphate (tribasic) .. 29°8 5°9 
Potassium sulphate..... ........ 5°4 6°4 
Potassium chloride... ............ 48 6°5 
Potassium and sodium carbonates. 44°6 41°8 

100°0 100-0 


The amount of calcium carbonate in the ash of the other beetroots 
was from 12 to 20 per cent. The use of soluble calcium phosphate 
therefore diminishes the proportion of calcium salts absorbed in a very 
marked degree, but the amount of phosphoric acid remains about the 
same. The fertilising action of calcium phosphate may be explained 
on the hypothesis that it decomposes alkaline and magnesia salts in 
the soil, producing potassium phosphate and magnesium-ammonium 
phosphate, two of the salts most necessary to vegetation. 


H. J. H. 


Remarks on the Mineral Substances present in Beetroot 
Juice, and on the Potash Extracted from it. By E. Preiicor 
(Compt. rend., lxxx, 219—221). 


TE composition of the ash of beetroot juice is very different from the 
composition of the ash of the root itself. The juice, after being boiled 
and filtered, is free from calcium salts, but contains a considerable 
quantity of phosphates. The ash of the juice contains about one-third 
of its weight of potassium phosphate, and from 10 to 15 per cent. of 
bibasic magnesium phosphate. In the manufacture of sugar the juice 
is defecated by heating it with lime. This operation is always accom- 
panied by a disengagement of ammonia from the decomposition of the 
magnesium-ammonium phosphate present, and the magnesium-salt 
becomes insoluble, and is removed with the scum. Such scum is there- 
fore a valuable manure. 

The potassium carbonate, which is obtained as a by-product in the 
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manufacture of beet-sugar, contains a certain quantity of phosphate, 
and the latter salt is sometimes found in the refined potash used in 
the manufacture of crystal. The author, having been consulted by a 
manufacturer whose crystal was not so transparent as usual, found 
that the opalescence was due to the potash used containing a quantity 


of phosphate. 
H. J. H. 


On the Functions of the Fungi. By A. Miinrz 
(Compt. rend., Ixxx, 178—181). 


By a series of careful experiments it has been found that fungi con- 
taining mannite give off water and carbonic acid when exposed to 
a continuous current of fresh air, whilst they also produce hydrogen 
when kept in an atmosphere free from oxygen. That these products 
are due to the process of alcoholic fermentation, is proved by the per- 
ceptible quantity of alcohol found in the fungi after they have been 
kept for some time in an atmosphere of carbonic acid. | In fungi con- 
taining trehalose instead of mannite, alcoholic fermentation takes place 
without the disengagement of hydrogen, and it may be laid down as a 
general rule, that fungi withdrawn from the action of oxygen convert 
any sugar present into alcohol and carbonic acid, and besides, if the 
sugar be mannite, into hydrogen. . Brewer’s yeast furnishes a good 
example of this action, which has likewise been found to take place 
with mould. Unless the exposure to carbonic acid has been continued 
very long, the fungi on being again placed in air, will return to their 
normal condition, as characterised by a gradual complete combustion. 
Brewer’s yeast, however, seems to form an exception to this, for when 
added to a solution of glucose and traversed by a current of air, it did 
not yield more carbonic acid than in the normal process of alcoholic 
fermentation. After a few days it exhibited signs of sporulation, and 
in the interior of its cells, the ascospores described by Rees could be 
observed. No organisms of a different kind were formed, and the 
small quantities of Mycoderma vini which could be seen, may most 
probably be attributed to the pre-existence of some cells of the same 
kind, which are invariably found even in the most carefully prepared 
yeast. R. 8. 


Saccharine Matter contained in Fungi. By A. Miinrz 
(Compt. rend., Ixxix, 1183). 


Tue author has already shown (Chem. Soc. J., 1873, p. 759) that the 
higher fungi contain saccharine matters, including mannite, trehalose, 
and a kind of glucose. 

In ferments, such as beer-yeast, the sweet principles, mannite and 
trehaluse, peculiar to fungi, have not been detected ; but from moulds, 
as for example, Penicillium glaucwm, appreciable quantities of mannite 
can be extraoted by alcohol. 

Mucor mucedo treated with alcohol yielded trehalose, but not 


mannite. 
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Aethalium septicum, which makes its appearance on the surface of 


damp tan, also resembles the higher fungi in containing trehalose. 
W. A. T. 


Occurrence of Metallic Tin in Feeding Cakes. 
By A. H. Cuurcu (Agricultural Gazette, 1875, 81). 


THE waste bran from tin-plate works being sold very cheaply, is some- 
times used as an ingredient of feeding cakes. A sample of such bran 
had the following composition :— 


Water. Oil. Albuminoids. Carbohydrates. Fibre. Ash. Tin, 
11:0 3°2 2°3 48°0 27-0 50 5 


The bran had apparently been washed, as it was very poor in albu- | ” 
minoids. A cake containing bran of this description occasioned the . , 


death of a large number of lambs. Minute spicules of metallic tin 
were found in the cake. 
R. W. 


Analytical Chemistry. 


Reduction of Metallic Oxides by Hydrogen as a means for 
the Separation and Quantitative Estimation of Metals. 
By W. Muuuer (Pogg. Ann., cliii, 321—343). 


Tue reduction of the oxides of platinum, gold, silver, mercury, lead, 
copper, antimony, arsenic, tin, nickel, cobalt, iron, and manganese, 
begins at a certain temperature, which is constant for each metal, and 
thus affords a means of separating them from each other. 

The apparatus consists of a bent glass tube, with the shorter limb 
closed at the end, so that it can be placed on a sund-bath, or immersed 
in paraffin, while the longer limb is open, and graduated into cubic cen- 
timeters. The tube is placed perpendicularly, with the oxides to be 
reduced in the closed limb, and the air is then removed by means of an 
india-rubber tube from the longer limb, which dips into water. The 
oxygen of the air in the shorter limb is removed by the introduction of 
a piece of phosphorus, or better by a little platinum black. Hydrogen 
is then introduced, and the necessary heat applied. The quantity of 
hydrogen used at each temperature is measured by the rise of the water 
in the longerlimb. The following is an example of the results obtained : 
—A mixture of the oxides of copper and zinc, prepared from the 
nitrates, and weighing (’552 gram, was placed in the tube, and heated 
by a spirit lamp, but not to redness. The temperature of reduction of 
copper oxide is 135°; that of zinca red heat. At the end of five hours 
the volume of hydrogen remained constant, and the quantity which 
had disappeared corresponded with 0°034 gram of oxygen, the calcu- 
lated number being 0 0338 gram. The method can be applied to the 
following combination of metals :—copper and zinc ; copper and silver ; 
copper and bismuth; copper and cadmium ; copper and lead ; copper and 
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tin; copper and iron; mercury and iron ; copper, iron, and zinc ; copper, 
cadminm, and zinc in technical analyses ; copper, tin, and zinc ; copper, 
lead, and zinc. 

The great drawback of the process is the length of time required. 
Possibly this might be remedied by using the nitrates or other salts, 
instead of the oxides. 

SS = A. 


On Errors arising from the Use of Bohemian Glass Vessels 
in Chemical Analysis, especially in Alkalimetry. By P. 
TrucHorT (Compt. rend., Ixxix, 1412). 


Ir to an alkalimetrical solution tinted with litmus, sufficient standard 
acid be added to impart a red colour to the litmus, and the solution be 
then boiled for a few moments in a Bohemian glass vessel, sufficient 
alkali is dissolved out to restore the blue colour of the litmus; on 
further addition of acid, followed again by boiling, the same phenomena 
occur, so that the longer the boiling is continued, the greater is the 
error introduced. This can be further shown by boiling a little pure 
water tinted with red-cabbage, or tincture of violets; after a few 
minutes the liquid becomes green. French glass vessels having a soda 
base are not thus attacked. 
G. mF. 


Estimation of Copper by Standard Solutions. 
By Prosper LaGranGe (Ann. Chim. Phys. [5], iii, 478). 


Tus method is based—1. On the precipitation of the copper, from 
its sulphuric or nitric acid solution, by caustic potash or soda. 2. The 
transformation of the cupric hydrate into cupro-potassic (or sodic) 
tartrate. 3. The reduction of the copper-salt to anhydrous cuprous oxide 
by a standard solution of pure glucose. The standard glucose solution 
is made by boiling 1 gram of pure sugar with dilute sulphuric acid, 
removing the acid by barium carbonate, and thoroughly washing the 
precipitate; and it is standardised by dissolving an exact weight of 
electro-deposited copper in nitric acid, precipitating this with caustic 
potash, dissolving the precipitate in neutral potassic tartrate, adding a 
further quantity of caustic alkali, and making up the volume to 200c.c., 
with water. From this 20 c.c. are taken and boiled in a porcelain dish, 
the glucose solution being dropped in from a burette, until the blue 
colour is exactly discharged. The value in metallic copper, correspond- 
ing with each c.c. of glucose solution, is calculated from the data so 
afforded. , 

For the determination of copper in ores or alloys, 0°5 gram of sub- 
stance is treated with nitric acid, the iron removed by ammonia, the 
solution filtered, and the precipitate washed; the copper is then pre- 
cipitated (together with silver, if any be present) by boiling with 
caustic potash, the cupric oxide being dissolved in potassic tartrate, 
which leaves the silver, the rest of the operation being conducted 
exactly as in the determination of the standard. It was found by 
experiment that to obtain a stable solution easily reducible by the 


e 
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glucose, the proportion of pure cupric tartrate to caustic alkali should 
be about 1 to 40. 

As by the use of this process, 3, milligram of copper could be accu- 
rately determined, it is suggested that it would be very advantageous 
in toxicological and chemico-legal investigations. A table of deter- 
minations of copper by this method, and by the process of precipitation 
by caustic potash in various substances, is appended. 


C. H. P. 


On the Estimation of Tin by Titration. By F. GoppetsropER 
(Dingl. polyt. J., cexiv, 148—150). 


Tue salt of tin is added to a known amount of a concentrated solution 
of potassium bichromate made strongly acid with hydrochloric acid. 
The chlorine evolved is passed into a solution of potassium iodide, and 
the liberated iodine determined with sodium thiosulphate. Or, the 
potassium iodide may be added to the bichrome, and the iodine, set 
free by the evolved chlorine, determined after all action has ceased. 
W. R. 


Determination of Iron in Clay-ironstones containing Pyrites. 
By W. F. K. Stock and W. E. Jack (Chem. News, xxx, 221). 


CLAY-IRONSTONES are usually assayed by boiling in hydrochloric acid, 
reducing, and titrating with bichromate, without filtration. If the ore 
contain much organic matter, it will also probably contain pyrites. 
The gradual oxidation of the latter, by the air, into ferrous sulphate, 
with simultaneous evolution of sulphur dioxide, will introduce an error 
of excess if allowed to complete itself, whereas one of deficiency will 
occur if no action upon the pyrites takes place. The following were 
the percentages of iron obtained in analysing-by different methods a 
sample containing 16°8 per cent. of sulphur: by the usual method, 


23 per cent.; by boiling the acid solution for an extra half-hour, 50< 


per cent.; by filtration before titration, 18°75 per cent., n@& after- 
reduction being observed ; by calcination of the ore, boiling with acid, 
fusion of the insoluble portion with carbonates, and again treating with 
acid, 30°1 per cent. The last method should be used whenever the ore 
contains pyrites. 


B. J. G. 


Determination of Sulphur in Coal and Coke. 
By W. F. K. Stock (Chem. News, xxx, 211). 


Tue author had been working in the direction proposed by Eschka 
(see page 1007 of last volume), before the appearance of the latter’s 
note. He finally adopted the following method :—Equal parts of coal 
or coke and pure lime are made into a thin cream with water in a 
crucible, which is gently heated till the mass is dry, and then kept at 
a red heat till all carbon is burnt. The crucible is cooled, and 3 c.c. 
of concentrated solution of ammonium nitrate are added for 1 gram of 
coal. This solution must be very carefully added, or violent action 
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will take place. The crucible is then gently heated and finally kept 
at a red heat for five minutes. The sulphur is completely oxidised. 
The results are very accordant, whereas those obtained by deflagration 
with nitre will be sometimes in excess from the presence of nitrate in 


the barium sulphate, sometimes in deficiency from overheating. 
B. J. G. 


Determination of available Sulphur in Spent Oxide. 
By H. B. Yarpuiry (Chem. News, xxx, 212). 


A process, recently proposed, in which the sulphur is extracted with 
carbon bisulphide is shown to be altogether fallacious. When, however, 
in the course of the nitric acid method, some of the sulphur is sepa- 
rated in globules, extraction with bisulphide is a very speedy method 
of arriving at the weight of the globules, all other substances soluble 
in the bisulphide having been destroyed during the — “ 
ot & 


Detection of Potassium Cyanide in Presence of Non-poison- 
ous Double Cyanides. By E. Jacquemin (Compt. rend., lxxix, 
1499—1502), 


ApvanTacE is taken of the following reaction— 
KCN + Na.8.0, = KCNS + Na.SO;. 


The liquid to be tested is neutralised and boiled with sodium thiosul- 
phate, filtered, and tested, after acidification, with ferric chloride in the 
usual manner. 

Another method is to boil the liquid to be tested with picric acid, 
whereupon, in presence of a cyanide, the characteristic colour of potas- 
sium isopurpurate is produced. 

A third mode is to pass a current of carbon dioxide through the 
solution contained in a closed vessel, and test the current of gas issuing 
from the exit tube for hydrocyanic.acid. The double cyanides are not 
decomposed by carbon dioxide. 

T. S, 


Determination of the Ratio of the actual Ash to the Sulphated 
Ash, in the Products of the Sugar Industry. By CHARLES 
ViouetTtre (Ann. Chim. Phys. [5], iii, 489—502). 


Ir is the practice in the sugar trade, for the determination of the ash 
of the sugar-products, to incinerate the sample, after adding sulphuric 
acid, and it is assumed that since all the salts are converted into sul- 
phates, if ,%ths of the sulphated ash be taken, it represents with suffi- 
cient approximation the amount of the actual ash. 

Experiments were undertaken to determine the exact ratio existing 
between the actual ash and the sulphated ash in raw sugars, molasses, 
and beetroots, In every case, at least 100 grams of the sample were 
incinerated ; and of the beetroots, the quantity taken comprised portions 
from each part, so as to represent the average of the whole, the epider- 
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mis being removed, in order to prevent the introduction of any trace of 


? 
‘J 
. 


mineral matter. A table given summarises the results, from which is. 
the following conclusions are drawn :— <4 
1. The co-efficient 0°9, adopted by the sugar trade, is too high. ry 
2. Greater exactness would be obtained by substituting the co-effi- e? 
cient 0°7 for crude sugars obtained by the first crystallisation of the <<: 
syrup from the vacuum pans; and of 0°8 for molasses, for dialysed . 
syrups, and even for beetroots. a 
CG. Hw. F. — 


Feculometer for Testing Potato Starch. By L. BonponnEAu 
(Dingl. polyt. J., cexii, 172). 


THE instrument described in this Journal [2], xii, 1015, gives results 
differing not more than 1 per cent. from the truth, when the impurities 
in potato starch arise from putrefactive changes, or from drying at too 
high a temperature, whereby pasty masses are produced ; but when the 
starch is bad, owing to the presence of sand or particles of cellulose, 
or when it is adulterated with potato pulp, the readings of the fecu- 
lometer are not to be trusted within 3 per cent., or even more. 


M. M. P. M. 


A Test for Peppermint Oil. By C. Jenn 
(Arch. Pharm. [3], v, 326). 


Tue author has already shown that a mixture of peppermint oil and 
chloral hydrate assumes a red colour. He now finds that French 
peppermint oil gives this reaction very plainly ; that with German oil 
the colour is much less marked; and that English oil produces little or 
no colour. M. M. P. M. 


Examination of Red Wine. By E. Scuuirz 
(Arch. Pharm. [3], v, 351). 


On heating a sample of adulterated red wine with nitric acid, nitrous 
ether was formed ; this was probably due to the action of the acid on 
the organic matter of the wine, and subsequent action of the nitrous 
acid so formed on the alcohol; a genuine wine does not give this 
reaction. M. M. P. M. 


Analysis of Genuine Black Tea. By A. W. Biyru 
(Chem. News, xxx, 212). 


Tue author vouches for the complete freedom of this tea from adul- 
teration. He obtained upon the tea as imported :-— 


Per cent. 


Extract .. 
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Technical Chemistry. 


Disappearance of Nitrogenous Organic Matter from Water 
running through Iron Pipes. By A. WynrerR Briyru (Chem. 
News, xxx, 211). 


THE results recorded below were obtained with two waters, supplied 
(1) to Barnstaple, (II) to Ilfracombe. Under (I), R gives the com. 
position of the water in the reservoir, after passing through the filter- 
beds; A, the composition half-a-mile distant from R; B, that half-a- 
mile from A; and C, that half-a-mile from B. Under (II) A corre. 
sponds with (I) R, and B represents the water taken at a point, not 
named below A. The results are given in milligrams per litre :— 


Organic Fixed Total Ammonia Nitrogen 


and ; . Ammonia : as , 
P solid solid > (albumi- ‘ Chlorine. 
volatile sities, 1 dati (free). nitates, 


&e. 


60°0 100°0 0°060 i 2°30 16°14 
60°0 100-0 0-040 ‘ 2°00 16°14 
60°0 100°0 0:035 ‘ 2°00 16°14 
60:0 99:0 0:010 , 2°05 16°14 
140°0 210°0 0-060 z Not de- 21°43 
140°0 150°0 0:020 ‘ termined. | { 21:43 


. R.. 
A.. 
B.. 
C.. 

. A.. 
B.. 


The ammonia of I diminishes as the water gets more distant from 
R, but the nitrates show no increase. A similar diminution of ammonia 
takes place in II. The second and last columns show that the waters 
remain, in other respects, the same. Both supplies are intermittent, 
and therefore oxidation might be the result of the formation of rust. 
The pipes, however, are never observed to have any coating of rust. 


B. J. G. 


Absorption of Gypsum by Bone-ash. By Frizpr. AN?THoON 
(Dingl. polyt. J., cexiii, 159—163). 


Wuey a solution of gypsum is filtered slowly through bone-char pre- 
viously thoroughly washed with distilled water, the greater part of the 
gypsum is absorbed ; the filtrate, however, contains considerable quan- 
tities of sulphuric acid; the gypsum is absorbed partly as such, and 
partly after undergoing decomposition. After a solution containing 
16°3 grams of gypsum had been filtered, it was found that 7:19 grams 
had been absorbed unchanged, 4°93 grams had been absorbed after 
undergoing decomposition, and 4°18 remained unchanged in the filtrate. 
The gypsum absorbed can be almost entirely removed by washing with 


water. 
M. M. P. M. 
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Influence of Chlorine upon the Properties of certain Metals. 
By C. Kiinzet (Dingl. polyt. J., cexiii, 170). 


A sampLe of nickel (containing copper) could not be electro-plated ; it 
contained no impurity other than 0°13 per cent. of chlorine. Iron 
containing a very small percentage of chlorine is very cold short. 
Zinc with 0-2 to 0°3 per cent. of chlorine cannot be rolled into sheets. 
M. M. P. M. 


Manufacture of Paper from the Gombo, and other Industrial 
Applications of this Plant. By E. Lanprin (Compt. rend., 
Ixxix, 1132—1134). 


Tur Gombo (Hibiscus esculentus) is a malvaceous plant, and grows in 
warm climates, especially Syria and Egypt, where it is cultivated for 
the sake of its mucilaginous fruit. Patents for the manufacture of 
woven fabrics and cordage from its fibre have been taken out by 
Messrs. Bouju, and it is now proposed to employ the same material for 
the preparation of paper. The gombo stem contains about 60 per cent. 
of cellulose with 19°5 per cent. of gombin, a soluble substance re- 
sembling dextrin, and about 1 per cent. of resin. 

The seeds contain 16°5 per cent. of fat which, though unfit for food, 
could be advantageously employed for the manufacture of fat acids and 
soap. 

The exhausted mass contains 4°18 per cent. of nitrogen and 1°55 of 
phosphoric acid. 

W. A. TF. 


Researches on the Colouring Matters of Madder. 
By A. Rosenstient (Chem. News, xxx, 243). 


Tat author has prepared in a state of purity the four colouring 
matters which it has been generally admitted exist in madder—alizarin, 
pseudopurpurin, purpurin, and a hydrate of the latter—in order to 
examine the part each takes in dyeing. He has found that the two 
latter bodies are formed at the expense of the pseudopurpurin, under 
the conditions of industrial treatment. 

Alizarin prepared by the methods described in books is not pure. 
The author heats commercial alizarin for some hours to 200° with 
water containing a little caustic alkali, whereby the foreign matters 
are totally destroyed, the alizarin only partially. The crude product 
18 purified by repeated crystallisations from alcohol. Pure alizarin 
stirred up in distilled water dyes mordanted tissues very imperfectly. 
The mordants do not become saturated unless a quantity of calcium 
carbonate is added to the dye-bath. The effect is at its maximum 
when the quantity of lime corresponds with a mono-calcic compound 
of alizarin. Iron mordants give a particular shade of violet, which 
18 in great request. This, and the resistance of the dye to light and 
to boiling soap-lye, and its behaviour with distilled water, distinguish 
alizarin from the other colouring matters of madder. 

Pseudopurpurin forms with alizarin the bulk of the colouring matter 
contained in madder. It dyes only in distilled water, and is very un- 
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stable. Boiling alcohol of 90 per cent., as well as boiling distilled 
water, transforms it in three. hours into a mixture of purpurin and its 
hydrate. There is also simultaneously formed a small portion of 
purpuroxanthin, an isomeride of alizarin. On account of the facility 
with which pseudopurpurin forms an insoluble lime-lake, and its waut 
of resistance to clearing agents, it plays no part in dyeing, and 
becomes useful only by its conversion into purpurin. 

Purpurin readily dyes mordanted stuffs in distilled water. The 
addition of a quantity of lime corresponding with a mono-calcic lake 
is not hurtful, but a larger proportion leads to the formation of an 
insoluble tricalcic lake which does not dye, and which carbonic acid 
decomposes with great difficulty. The shades given by purpurin differ 
from those given by the two above-mentioned colouring matters, and 
are not stable. 

Hydrated purpurin may be prepared by precipitating with an acid 
a solution 6f purpurin in an alkali. With calcareous water it behaves 
almost like purpurin. The shades which it dyes resemble those of 
purpurin after they have passed through a soap-bath. It appears as 
if the transformation of purpurin into its hydrate takes place on 
the fibre. The reds and roses produced by these bodies are as solid 
as those obtained from alizarin, but they resist light less perfectly. 

The different facts announced explain what takes place in dyeing 
and clearing madder colours. The madder red ‘and the fine rose pro- 
duced with flewr-de-garance cannot be obtained with alizarin alone, as 


the concurrence of purpurin or of its hydrate is indispensable. 
H. J. H. 


Preparation of Pulverizable Extract of Nux Vomica. By 
C. Buttock (Pharm. Jour. Trans. [3], v, 326).—The extract is 
heated by steam, and then cooled. Oily matter rises to the top, and is 
removed, the process being repeated till no more oil is obtained. The 
oil should be shaken up with alcohol, as it may contain 6 grams of 
alkaloids per litre. 

B. J. G. 


Presence of Cinnamic Acid in Tea. By H. Weppen (Arch. 
Pharm. [3], v, 9—14).—The author found about 0:1 per cent. of the 
above acid in a specimen of seemingly pure Chinese tea, in which he 
was unable to detect caffeine. 

M. M. P. M. 


Coffee Adulteration. By R.FRanz (Dingl. polyt. J., cexiii, 172— 
173).—The author states that coffee berries are often coloured with a 
substance containing copper; they should be washed in hot water and 


the washings tested for this metal. Some specimens of coffee, especially’ 


s0-called ‘‘ homceopathic coffees,” he says are nothing but burned rye 


or chicory. A pure coffee should colour water very slightly. , 
M. M. P. M. 


coe 


13. The same as 12, changed by hyposulphite and HCl. 
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XIX.—Further Researches on Bilirubin and its Compounds. 
By J. L. W. Tuupicuum, M.D. 


Spectra referred to in this paper as diagnostic of certain Educts and 
Products. 


A BC D cE F Cc 


1, Zn precipitate (J affé’s), from rheumatic fever urine. 
— in alcohol and H2SO4. Colour, yellowish- 
red. 


2. Urerythrine, from brick-red deposit in rheumatic 
fever urine. Dissolved in absolute alcohol. Colour, 
fiery-red. 


3, Product by HeSO, from No. 4. Dissolved in ether. 
Colour of solution, red. 


4. Urochrome, normal; by HeSO, from lead precipitate. 
Dissolved in water and acid. Colour, yellow. 


5. Omicholine by HgSO, from extract of urine. Dis- 
solved in ether. Colour, red. Fluoresces green. 


6. Omicholic acid; accompanies 5; soluble in NH3. 
Dissolved in ether. Behaves like 5. 


7. Uropittin, from extract of urine and urochrome by 
H,SO,4 Dissolved in alcohol. Colour of solution, 
red. 

8. Hydrobilirubin (Maly’s), from bilirubin by Na w 
amalgam. Dissolved in alcohol. Colour of solu- 
tion, red. | 

9. Bromo-bilirubin in alcohol and HBr. Colour of solu- 
tion, deep blue. ¥ 


10. Same as 9, more dilute. Colour, fine blue. 


ll. Bromo-bilirubin chauged by BaH,O2 and HCL. 
Colour, rose-red. 


12. Sulphate of bromo-bilirubin in alcohol. Colour, 
violet-blue. 


The various intensities of absorption observed are expressed by shadows between per- 
Pendiculars, in tenths of the entire height of each spectrum. The rationality of the 
distances of the spectral lines is the empirical one of the author’s spectrometer, described 
on p. 192 et seg. of the 10th Report of the Medical Officer of the Privy Council. 1867. 
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ConTENTS. 
Behaviour of bilirubin with the halogens. 
Bilirubint and bromine-vapour. 
Mono- and dibromo-bilirubin. 
Bilirubin and iodine vapour. 


Bilirubin and chlorine gas. Tri- and tetra-chloro-bilirubin. 

Notes on other researches. 

Experiments bearing upon the alleged transformation of bilirubin into the colouring 
matter of urine. 

Maly’s hydrobilirubin. 

Urochrome spectra.. Spectra of its chemolytic products. 

Spectrum and new reaction of urerythrin, the red colouring matter of the deposits 
from febrile urine. 

Experiment on J aff é’s urobilin. 

Summary of conclusions against the alleged metamorphosis. 

Remarks on my theory of bilirubin and bilirubates, and on Stideler’s hypothesis 
regarding it. 


Behaviour of Bilirubin with the Halogens. Bilirubin and Bromine 
vapour. 


BinrrvuBin prepared from ox gallstones, of the composition C,H,NO., 
when exposed to bromine-vapour under a receiver for a short time, is 
rapidly attacked, and assumes a violet, nearly chocolate-brown colour. 
In that state it may be dried in the steam-bath, when vapours of 
hydrobromic acid go away. The powder is then not hygroscopic, 
while if not dried it quickly deliquesces with the aid of the adhering or 
combined hydrobromic acid. 

The powder dissolves in alcohol with a splendid blue colour. The 
solution before the spectroscope absorbs all but blue, and is therefore 
monochromatic (see spectrum No. 9 of plate). On dilution some red 
appears, while orange, yellow, and green remain extinguished by a 
broad absorption-band (see spectrum No. 10 of plate). The powder is 
also soluble in concentrated hydrochloric and hydrobromic acids. In 
each solution the addition of water causes a precipitate. It is soluble 
in concentrated sulphuric acid, forming a green solution, which, when 

ured into water, forms a precipitate. This, when dried in the water- 
bath, yielded on analysis 35°30 per cent. of bromine. Monobrominated 
bilirubin, which should have the formula C,H,;BrNO,, requires 33°05 
per cent. Br. The powder, therefore, was probably mainly composed 
of this substance, mixed however with a small quantity of the dibro- 
minated body to be described below. 

I did not make any attempts to isolate or reproduce the monobro- 
minated body, becanse it is easily changed by all ordinary solvents 
‘and precipitants. The behaviour with alkalies deserves to be recorded, 
as illustrating the extreme changeability just alluded to. Ammonia 


4 
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makes the alcoholic solution violet; on evaporation the residue 
becomes brown, but remains soluble in alcohol. Concentrated caustic 
potash gives with the powder a brown mass, which dissolves in water, 
but is precipitated by alcohol. The powder, dissolved in alcohol and 
treated with a little baryta-water, gives a red precipitate ; when this 
is redissolved in hydrochloric acid, the solution becomes purple, and 
changes its spectrum. Yellow is absorbed by a broad, the extreme 
green by a narrow absorption-band (see spectrum 11 of plate). 
Dibromo-bilirubin. 0°5010 grm. of dry bilirubin in a watch glass 
was exposed under a receiver to bromine vapour. When the action of 
bromine had ceased, the matter was exposed to the air for a short 
time, whereupon it attracted moisture and fused. It was dried in 
vacuo over solid caustic potash, ultimately in the water-bath and air- 
bath ; hydrobromic acid was evolved, and the weight of the matter 


- at last became stationary at 0°972 grm., showing an increase of 153°2 


above the atomic weight of bilirubin (163); if two atoms of hydrogen 
had been replaced exactly, an increase of 158 would have been re- 
quired. There is no doubt that the product was mainly dibromo- 
bilirubin, C,H;Br.NO:, mixed however, with a small quantity of the 
monobrominated body above described. 

It was evident that complete bromination of the bilirubin would be 
prevented by its fusion in the presence of moisture and hydrobromic 
acid. I therefore devised an experiment in which this circumstance 
was entirely avoided. A quantity of finely powdered bilirubin was 
placed in a Liebig’s drying apparatus, and dried at 100° in a current 
of dry air. Nexta current of dry air, which had passed over some 
dry bromine contained in a little bulb, was passed slowly over the 
bilirubin in the cold, as long as the bromine was absorbed. Care was 
taken to agitate the bilirubin, and keep it throughout in a mobile 
powdery state. When the bromine passed unchanged through the 
apparatus into the aspirator, the bromine bulb was removed, and dry 
air only was conducted through the apparatus. It was now found 
that the weight of the bilirubin had exactly become treble what it was 
at the beginning of the experiment. The apparatus was now heated 
to 100°, while a continuous current of dry air was passed through it. 
Much hydrobromic acid was removed, and after several hours of 
drying the weight of the apparatus became stationary. 

Bilirubin employed dry at 100° 1:2280 grm. 

Bromine added—2H at 100° 1:1942 grm. 


The equation— 


(Increase by Weight of bilirubin Atomic weight Atomic weight 
Br.) taken. of 2Br—Hy. of bilrubin. 


1:1942 : 1:2280 = 158 : 162°4 


222 
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This number of 162°4 is therefore the atomic weight of bilirubin as 
deduced by this experiment, and this is very close to 163 as deduced 
by all my other experiments. The atomic weight of 163 requiring an 
addition of 158 to form C,H,Br,NO,, requires by calculation an addi- 
tion of 1°1903 to the bilirubin employed, which again is very near to 
the actual number found. 

Dibromo-bilirubin is violet, with a golden lustre. It dissolves in 
alcohol with an intense violet colour, which speedily becomes pale and 
dirty. Addition of hydrochloric acid now produces a feeble green. 
Glacial acetic acid dissolves it readily with a purple colour. Dilution 
with strong acetic acid causes a purple precipitate on standing. This 
solution before the spectroscope absorbs yellow and green and passes 
red and violet. Concentrated sulphuric acid poured over dibromo- 
bilirubin produces a purple solution; addition of water precipitates 
purple flakes. The solution remains pale purple. Hydrochloric acid 
and alcohol together dissolve the substance to a purple-blue solution. 
Of all solutions the sulphuric acid and glacial acetic acid ones have 
the most intense colour; the sulphuric acid seems the most lasting, 
the alcohol solution is destroyed with singular celerity. 

When dibromo-bilirubin is brought in contact with alkalies, it seems 
to undergo immediate and permanent changes. Thus it dissolves in 
dilute sodium-carbonate with a blood-red colour. This solution before 
the spectroscope transmits red only ; when this solution is diluted with 
an equal bulk of water, the entire spectrum appears; there is no 
specific absorption. From the sodium carbonate solution H,SQ, pre- 
cipitates the entire amount of dissolved matter in red flakes, easily 
soluble in alcohol added thereto. Concentrated ammonium carbonate 
does not dissolve the dibromo-compound ; when dilute and boiling, it 
dissolves a small quantity, the solution acquiring only a faint red 
colour. 

The part which is insoluble in ammonium carbonate, after decanta- 
tion of the solution, dissolves in concentrated sulphuric acid, but no 
longer with a violet colour; water causes a red precipitate which is 
soluble in alcohol. The solution before the spectroscope exhibits a 
feeble absorption-band where blue passes into violet. The dry dibromo- 
bilirubin dissolved in concentrated H,SO,, and afterwards mixed with 
alcohol, shows a massive absorption in yellow and green (see spectrum, 
No. 12 of plate). The band fades quickly in the warmth of the fluid 
produced by Drummond’s light. The dry substance dissolved in 
alcohol, and a little hyposulphite and hydrochloric acid added, shows a 
red colour, and a new spectrum with absorption in green (see spectrum, 
No. 13 of plate). 

The alcoholic solution of dibromo-bilirubin gives a copious pre- 
cipitate with alcoholic solution of lead acetate, a precipitate slowly 
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with alcoholic solution of silver nitrate, and no precipitate with alcohol 
solution of zinc chloride. 

When the powder of dibromo-bilirubin is thrown into concentrated 
ammonia, the mixture becomes very hot, hisses and effervesces. 


Bilirubin and Iodine-vapour. 


Bilirubin when exposed to iodine-vapour at temperatures between 
80° and 100°, even for many days, is apparently not acted upon. The 
iodine is deposited in part upon the bilirubin, and can be washed off 
with alcohol, leaving unaltered bilirabin behind. 


Bilirubin and Chlorine-gas. 


Bilirubin, dried in Liebig’s apparatus at 100° and cooled, and then 
surrounded with an atmosphere of dry chlorine gas, is immediately 
bleached. No green compound is apparently formed at any time. In 
this particular the reaction differs from that which chlorine gives 
when brought in contact with bilirubin dissolved in chloroform or 
suspended in water, under which circumstances one or several green 
compounds are at first formed. The action of dry chlorine gas is 
slow, probably because the chlorinated body, even in the cold, fuses on 
the surface, and the crust thus formed prevents the chlorine from 
reaching the enclosed bilirubin. When the temperature of the appa- 
ratus is raised to 100°, and the dry chlorine passed in a current, the 
fawn-coloured chlorinated body fuses to a reddish resinous mass, which 
still encloses a small quantity of unaltered bilirubin. It is therefore 
not feasible to produce under these conditions the same neat reaction 
as in the case of the experiments with bromine. 

Thus 0°3515 grm. bilirubin gained in the cold 0°2470 grm. in 
weight, after all Cl and HCl formed had been expelled by dry air. 
This corresponds to the addition of a little more than three atoms of 
Cl. Or 168 bilirubin, to become trichlorinated should have gained 
106-5 — 3 = 103°5, whereas they actually gained 1145. Again, 
when bilirubin was chlorinated at the boiling heat and dried at the 
same temperature, the addition was found to be 02600 grm. A 
third time chlorinated:and dried at 100°, the addition rose to 0°2700. 
A repetition of the process now produced no change. The total 
addition therefore corresponded to 123 Cl, incorporated with 161 


bilirubin, equal to 3 pe atoms of Cl. The chlorinated product was 
now dissolved in alcohol, in which it was found to dissolve easily and 
in all proportion, leaving however a quantity of unchanged bilirubin 


behind, amounting to 0°0145 grm. Therefore only 0°3370 grm. of the 
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bilirubin employed was actually chlorinated, and the addition of 
chlorine actually amounted to 129 incorporated with 161 bilirubin. 

The alcoholic solution, after filtration, was evaporated to dryness, 
redissolved in a little alcohol, precipitated by pouring in water, filtered, 
washed, and dried in vacwo. The greenish yellow product was 
powdered and dried in Liebig’s apparatus. It now weighed 04409 
grm. Again chlorinated and dried at 100° until quite stationary, when 
the mass had become much contracted, darker, and baked together 
from fusion, it weighed 0°4718 grm. It had consequently taken up 
0°0309 grm. Cl. If it had passed simply into tetrachlorinated bili- 
rubin it should have taken up only 0:0197 grm. Cl. Consequently an 
excess of 00112 grm. Cl was added. - But there is not much doubt 
that the body produced was mainly tetrachlorinated bilirubin, 
C,H;Cl,N O,. 

The halogens therefore, when brought in contact in the vapour state 
with bilirubin under circumstances where moisture is excluded, behave 
in the following characteristic manner :— 

Iodine, at 80° to 100°, no reaction. 

Bromine, at 15°, produces at first monobromo-bilirubin, later, dibromo- 
bilirubin, with which the reaction, at that temperature, terminates. 

Chlorine, at 15°, produces mostly trichlorinated, with little tetra- 
chlorinated bilirubin, but at 100° the bilirubin is probably entirely 
transformed into tetrachlorinated bilirubin, and possibly a minute 
quantity of a pentachlorinated body is formed. 

The bromine-substitution compound exactly determines the atomic 
weight of bilirubin as 163, and thus confirms all my former analyses. 


Notes on Prior Researches. 


A number of other chemists have operated upon bilirubin with 
bromine and iodine, and have arrived at the conclusion that the result- 
ing substance was biliverdin. Thus Maly (see Gmelin’s Chemistry, 
Cavendish Soc. edit., vol. 18, p. 74) states, that the. conversion of 
bilirubin into biliverdin may be effected by bromine or iodine, by acids 
with access of air, by alkalis with access of air, more quickly by 
peroxide of lead. In order to appreciate these statements, it must be 
borne in mind that with the exception of the one referring to the 
influence of alkalis and air, none have been supported by any analytical 
qualitative or quantitative evidence. Further that the statements of 
Maly regarding the nature and relations of bilirubin and biliverdin 
have from time to time undergone important modifications at his own 
hands. Thus he considered the change which bilirubin undergoes 
with glacial acetic acid, as an elimination of ammonia, and believed the 
green substance formed to be non-nitrogenous and yet identical with 
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biliverdin. By adding ammonia to his supposed biliverdin he again 
obtained bilirubin. He has himself corrected, but not explained this 
error. He merely dissolved his bilirubin in the acetic acid, and by 
heating probably acetylised a small portion, which dyed the bilirubin 
green. In a similar manner he has mistaken for biliverdin a number 
of green derivatives of bilirubin, which all differ from each other, and 
simply have this in common, that they possess a green colour. With 
regard to the alleged formation of biliverdin from bilirubin by bromine, 
Maly says: “ In contact with bromine vapour and moist air, bilirubin 
quickly turns green. Whena dilute alcoholic solution of bromine is 
dropped into a solution of bilirubin in chloroform, the colour changes, 
according to the quantity of bromine, to green, dark blue, which 
remains unaltered for weeks, then dirty violet, dark wine-red, and 
ultimately light wine-red—the same changes of colour, therefore, as 
those produced by nitric acid containing nitrous acid.” The change is 
explained as oxidation, and in absence of any proof whatever, a some- 
what analogous reaction is adduced to make the assumption probable ; 
a reaction, however, the nature of which is as unknown as that which 
it has been called to illustrate. 

In contact with bromine vapour and moist air, bilirubin perhaps 
turns green for an instant, namely as long as the orange powder is able 
to send yellow rays through the blue compound, which quickly covers 
its surface. But often as I have repeated the experiment, it has 
had the same result in moist as well as dry air; never has there been 
formed a matter or a colour similar to biliverdin, but always the bromi- 
nated products above described. 

Further, if the green colour produced in the chloroform solution of 
biliverdin by bromine had been due to biliverdin, the latter must have 
been precipitated, as it is insoluble in chloroform. The green colour, 
according to my explanation, was simply a mixture of the yellow of 
the original solution, with the blue of the brominated product. The 
dark blue when once obtained remains unaltered for weeks, a good 
proof of the difference of this reaction from that of Gmelin, in which 
the blue produced by nitrous acid is of the most transient nature. The 
spectroscope easily shows that the two blues are due to entirely 
different chemical entities. Even the blues produced by nitrous nitric 
acid in different bile-colouring matters are different. Their different 
spectra were originally observed and described by me in 1866 and 
1867, in the 9th and 10th Report of the Medical Officer of the Privy 
Council. See the latter volume, p. 251 to 260. Cholocyanine ; its 
sulphate; sulphate of sulpho-cholocyanine; and hyocoeruiin. There- 
fore in reactions with bile-colouring matters a blue colour is no more a 
proof of identity than a green. ; 

A most elaborate account of the alleged oxidation-products of bile- 
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pigments and their absorption-bands was published by A. Heynsius 
and J. F. F, Campbell, in Pfliger’s Arch. f. Physiol., iv, 497-—547, ex- 
tending over fifty pages. A blue substance, bilicyanin, was obtained 
by what is termed the oxidation of bilirubin by bromine-water. The 
spectra obtained varied, as also did the solubilities of the products. 
Not a single product was isolated, and none was analysed. It is easy 
to see that these products were principally mixtures of the mono- and 
dibrominated bilirubin. Of oxidation there is no evidence whatever. 
The same remarks apply to a greenish product, obtained formerly by 
Stockvis, and termed choleverdin, which, after perusal of the paper 
just quoted, he declared to be identical with and thenceforth termed 
bilicyanin (Newes Repert. f.d. Pharm., 21, 732—737). Without entering 
into any detailed discussion of these discursive papers, which relate 
merely to experiments made with dilute impure solutions in test tubes, 
and do not start with any pure substance, nor arrive at any stoichio- 
metrical conclusion, I hope that the following conclusions will be 
acceptable to the reader. 

The allegation made by Maly, that bilirubin under the influence of 
bromine was converted into biliverdin is unfounded. 

The allegation made by Maly, Heynsius and Campbell, and 
Stuckvis, that bilirubin under the influence of bromine yielded pro- 
ducts of oxidation, is unfounded. 

The products obtained by this halogen are not products of oxidation 
but of substitution. 


Experiments bearing upon the Alleged Transformation of Bilirubin into 
the Colouring Matter of Urine. 


Maly (Ann. Chem. Pharm., 1872, No. 7, p. 77) claims to have 
transformed bilirubin into the colouring matter of urine, “ at least,” 
he says, qualifying considerably his general title, ‘“ that kind of 
urinary colouring matter which according to Jaffé, is the best de- 
fined.” Now although Jaffé has extracted from urine, by means of 
zinc oxide, a mixture of at least two of the decomposition products of 
urochrome, and has described their spectral phenomena, long since and 
originally published by me, as if they belonged to a single body, and 
as if they were new discoveries, yet he has not isolated a single pure 
substance and has not instituted a single elementary analysis. 

At first sight, therefore, the metamorphosis announced by Maly 
was extremely improbable to any one acquainted with the chemical 
bearing, composition, and physical qualities of the bodies in question. 
But the spectroscopic identity of the products of Maly and Jaffé was 
announced with such assurance, that I felt it my duty to repeat some 
of the relative experiments of these authors. 


mn 
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Maly’s hydrobilirubin was made by suspending pure bilirubin in 
water and treating it with sodium-amalgam in excess. It was found 
that the action was completed in a few minutes, and did not require 
from two to four days as Maly states. When I continued the action 
of the amalgam for some days, no other products resulted than those 
obtained after the first half hour, and these both corresponded with the 
description given by Maly. The alkaline solution was red, and on 
addition of hydrochloric acid deposited a rust-coloured precipitate ; it 
dissolved almost completely in absolute alcohol, leaving a mere trace 
of what seemed to be unchanged bilirubin on the filter. The solution 
was red. It cut off the whole of the spectrum from b to the violet 
end. On dilution a band became detached, which had more than 
double the breadth of the band of urochrome (see spectrum 8 of plate). 
A blue and violet space of the width of the band also appeared. When 
the solution was further diluted a narrow band remained, resembling 
the urochrome band, but the blue and violet part of the spectrum 
which almost disappears in the case of urochrome, was, in the case of 
this hydrobilirubin, as wide as the red, yellow and green part of the 
spectrum. The absorptive power at equal thicknesses of solutions of 
equal tints was incomparably greater with the biliary matter than 
with the urinary. Even without the aid afforded by the great dif- 
ferences in bearing before the spectroscope, it is clear from the above 
that hydrobilirubin and urochrome cannot be identical, because the 
former is insoluble in water, and may be washed with large quantities 
of it on the filter, while urochrome is easily soluble in water, and is 
not precipitated from its alkaline solutions by hydrochloric acid. 

A second experiment was now made with a larger quantity of 
material, and succeeded like the first. The new body was precipitated 
by acid, and after washing with water, dissolved inalcohol. A reddish 
brown solution was formed, which. on dilution with alcohol, became 
ted, and ultimately light amber-coloured; it was, if at all, doubtfully 
and faintly fluorescent. Its spectrum showed a decided band, even 
when much diluted with alcohol, at the junction of green and blue, 
sharply defined and of deepest intensity at the green edge, intensity 
gradually decreasing towards blue. The amount of blue which re- 
mained by the side of the band was only about one-third of the width 
of the band. The band contracted on dilution exactly as the band in 
the first experiment. 

The main quantity of the precipitated hydrobilirubin was now dis- 
solved in and boiled with hydrochloric acid. No change was observed ; 
the solution retained its properties and remained clear. In particular 
none of the decomposition-products of urochrome were formed, which, 
had any urochrome been present, must have been formed immediately. 
On standing exposed to air, the solution assumed a rose red colour. 
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Maly gives to his hydrobilirubin the formula, C3,HiN,O;, and 
declares it to be a tribasic acid. This construction is supported by only 
one siiver-compound, which yielded 35°75 per cent. of Ag, while other 
preparations gave 37'1 per cent. Ag; and by one zinc-compound, 
which gave 142 per cent. Zn, while other preparations gave up to 37 
per cent. of Zn. These data therefore do not afford the means for 
determining either the atomic weight or the basicity of the new pro- 
duct, but seem to show that the sodium-reaction produces a variety of 
new products, which remain partly mixed in the precipitate, partly in 
the mother-liquor from which it falls. For this liquid remains red, 
and retains a considerable quantity of a by-product. 

Urochrome Spectra.— About two litres of urine were treated in the 
cold with excess of barium hydrate crystals, and after saturation 
filtered; the filtrate was treated with lead acetate solution and 
ammonia, until no further yellow precipitate was produced. The pre- 
cipitate was filtered, washed and triturated in a mortar with excess of 
sulphuric acid ; the filtrate from the sulphate gave the usual acid uro- 
chrome spectrum. On the side towards violet of the band, there was 
only feeble blue for the space of the breadth of the absorption-band ; 
all the rest of the blue and the entire violet were absorbed completely 
(see spectrum 4 of plate). 

The solution was now treated with barium hydrate, and the excess 
of this neutralised by a current of carbonic acid. The filtrate was 
now treated with strong alcohol, and the precipitate of. kryptophanate 
and other matters removed by filtration. The filtrate containing the 
urochrome was evaporated to dryness in a strong current of air. The 
residue was yellow, and for the most part soluble in water, but the 
solution showed no particular absorption spectrum. 

Chemolysis of this Residue-—On boiling a portion with excess of 
hydrochloric acid it immediately split up; a precipitate which fell 
was filtered off, washed with water, and dried. Ether now extracted 
a new product, resembling omicholin in all but its spectrum; the red 
solution showed spectrum 3 of plate, having a distinct narrow band at 
the beginning of yellow, and a broader band at the beginning of blue; 
all blue slightly obscured; violet cut off. The residue insoluble in 
ether was now treated with alcohol, which dissolved the uropittin. 
The solution gave spectrum 7 of plate, having a band overlying the green 
and beginning of blue, faint, and of least intensity on the green side, 
but of deepest intensity and sharply defined on the margin towards 
the blue. The blue which appeared beyond the band was of the same 
width as the band itself. 

No uromelanin was left on the filter; to obtain this eotongil 
boiling with strong acid is required, as was expressly shown by the 
following somewhat varied experiment. | ; 
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Ezperiment.—Some normal urine was treated with excess of barium 
hydrate (saturated with crystals), and the filtrate with lead acetate, 
cautiously, to obtain a precipitate without neutralising the alkalinity 
of the liquid. This precipitate was treated with excess of lead acetate 
to dissolve out the kryptophanate. It was washed with water, and 
decomposed with sulphuric acid not in excess; it yielded a yellow 
liquid which showed no spectrum. This solution was boiled with 
sulphuric acid for some time; it darkened and deposited some resinous 
flaky matter, which was filtered off, washed, and treated with ether. 
This dissolved only a small portion of omicholin (see spectrum 5 of 
plate) ; the residue dissolved almost entirely in alcohol, and consisted of 
uropittin, leaving only a small quantity of wromelanin, which was dis- 
solved in ammonia and precipitated by acid. The filtrate from the 
resinous matter was boiled for some time longer with more sulphuric 
acid, and furnished a considerable quantity of uromelanin (See Proe. 
Roy. Soc., 1867, p. 217). 

Note.—I made a number of further experiments similar to the fore- 
going, with a view of ascertaining whether by fractional precipitation 
the yellow matter which I have termed urochrome could be separated 
into two or more yellow bodies, or a yellow one and some colourless 
body, and whether these could then be singly transformed into the 
decomposition products believed to derive from urochrome. But the 
experiments all gave the same results: each fraction of precipitate 
yielded the three products described by me above, and none yielded 
any substance having the slightest resemblance to hydrobilirubin. 

In the following I give some experiments on Jaffé’s product, with 
which Maly compared his biliary product more particularly. But as 
Jaffé’s product is obtained from the urine of febrile persons, I must 
first eliminate a source of error, namely, the abnormal product 
urerythrin. 

Spectrum and new reaction of urerythrin, the red colouring matter of 
the deposits from febrile wrine. Of urerythrin I have given a full 
description in my Treatise on the Pathology of the Urine (1858), 
p. 320 et seg., which is in the main correct to the present day. I 
have now also determined its spectrum and a new reaction, which will 
distinguish it still more from other urinary and biliary coloured 
matters. 

Urine from a case of acute rheumatic fever deposited a brick-red 
sediment of urates, but did not itself become clear. The deposits from 
four days were collected on a filter, and boiled with alcohol of 86 per 
cent. Much of the red colouring matter, and apparently of the urates 
also, dissolved, and the latter were deposited in considerable quantity 
from the alcohol on cooling. The concentrated and cooled extract was 
filtered from the red deposit which it had formed, and exposed to the 
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oxyhydrogen light before the spectroscope. A layer of three centi- 
meters in thickness allowed red and yellow to pass: the rest was 
obscured. Two centimeters showed a broad absorption in green and 
blue, while one centimeter showed that this broad band was composed 
of two separate bands. There was also a feeble narrow band between 
D and green (see spectrum 2 of plate). The interval between the 
band in blue and the dark end was fine voilet. The bands were best 
seen when the telescope was gently moved to and fro. The narrow 
band and a can be seen with an oil lamp, but @ only with a good 
oxyhydrogen lantern. The alcoholic solution was further repeatedly 
filtered until it was quite brilliant, and then had a fiery red colour, and 
showed the three bands most distinctly. 

_The deposit from the first boiling alcohol solution gave to new boiling 
alcohol faint traces of yellow matter, and remained orange; it then 
dissolved in potash with a green colour, but gave no bile-colouring 
matter reaction with nitric acid, and when acidulated yielded nothing 
to chloroform. It consisted of urates still coloured by urerythrin, as 
was specially proved. Urerythrin, when solid and dry, and treated 
with caustic potash, assumes immediately a green colour, and is then 
rapidly destroyed. Immediate acidification of the solution does not 
restore the urerythrin. This reaction is highly characteristic of the 
substance; it calls to mind some similar reactions of vegetable red 
colouring matters. 

Experiment on Jaffé’s urobilin. (See Virchow’s Archiv, 47, 405). 
—It must be premised that this body is at present diagnosed by the 
spectroscope only, and has never been isolated. The name is derived 
from the assumption that a body extracted from bile by hydrochloric 
acid and chloroform, and which has a band in the green of its spectrum, 
is the same as the body obtained by the following process from (febrile) 
urine. Vaulair and Masius (Centralbl. f. d. Med. W., 1871, No. 24) 
declared the colouring matter of human féeces to be identical (as far as 
the spectrum is concerned) with this urobilin, and Jaffé (Centralbl., 
1871, No. 30) has assented to this statement. The question in this 
place is whether this urobilin, as obtained from urine, is identical with 
Maly’s hydrobilirubin or not, and this question being answered, I do 
not propose to follow the subject any further. Jaffé’s urobilin is 
obtainable only from the urine of febrile persons, and thus appears at 
first sight to be a pathological product. But the discoverer states that 
he also obtained it from the urine of healthy persons, the only difference 
being that it was mixed with another coloured body. 

In order to obtain, if possible, the unmixed urobilin, I employed the 
urine from the case of rheumatic fever, which had yielded the 
urerythrin. It was mixed with an excess of ammonia, filtered, and 
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to the filtrate a concentrated solution of zinc chloride was added as 
long as a precipitate ensued. The voluminous reddish zine precipitate 
was washed with cold and hot water until the washing water was free 
from chlorine, then boiled with alcohol, and dried. The dried and 
powdered mass was dissolved in concentrated liquor ammoni, and as 
it could hardly be filtered from insoluble impurity, was decanted, and 
the dark brown solution precipitated with lead acetate. The coloured 
lead precipitate was washed with cold water, dried, and decomposed 
with alcohol containing sulphuric acid. Thus an acid solution of 
pigment was obtained, which was brown in the concentrated state, and 
on dilution assumed various lighter reddish tints. Before the spectro- 
scope the solution showed an absorption-band at the confluence of 
blue and green, and two very faint bands, one in green, corresponding 
with the band of urerythrin §, and one in orange near D, correspond- 
ing with the band of omicholin. The latter was only visible with the 
artifice of moving the telescope to and fro. (See spectrum 1 of plate.) 
The narrow band in green pointed towards urerythrin, changed, how- 
ever, by the presence of free acid. Thereupon I treated the urine from 
which Jaffé’s precipitate by zinc had been removed, and which had 
lost only a portion of its yellow colour, with lead acetate as usual, until 
it was colourless, and treated the precipitate with sulphuric acid and 
alcohol; the amber-yellow solution showed the absorption-band at the 
confluence between blue and green, just like the solution obtained by 
the zinc process, or any solution obtained by the lead process, but it 
did not show the faint narrow bands in green andorange. From these 
data I conclude that Jaffé’s body from fever urine is a mixture of 
urochrome and urerythrin, mixed, it may be, with a little detached 
omicholin. It has no similarity that I could detect to. Maly’s hydro- 
bilirubin, and on boiling with acid yields the products of the decom- 
position of urochrome, of which it also exhibits the aspect and odour. 
In its concentrated state it is black with impurity, and ill requites the 
great labour required in its preparation. 

The two narrow bands in this spectrum were first observed by me 
in the present research, and have, so far as I am aware, not been 
described by Jaffé; certainly not mentioned by Maly. They do not 
occur in the hydrobilirabin spectrum. 


Sumnuary of Conclusions against the alleged Metamorphosis. 


The following are the irreconcilable differences between hydrobilirubin 
on the one side, and urochrome and all its products and urerythrin 
on the other side. 

Urochrome is yellow, soluble in water, shows narrow faint band in 
acid mixture, none in neutral or alkaline solution. 
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Hydrobilirubin is brownish red, insoluble in water, easily soluble in 
watery acid, and in alcohol with deep red colour, and spectrum differing 
entirely from urochrome. 

Urochrome, when concentrated enough to show any band, is by 
boiling with acids immediately split up into omicholin, uropittin, and 
uromelanin, each of which products can be separated out and recognised 
with the greatest ease either spectroscopically or by chemical tests. 

Hydrobilirubin is not altered by boiling with acids in any charac- 
teristic manner; it is certainly not split up, and yields not one of the 
products of urochrome. 

Hydrobilirubin is, therefore, not identical with, or even similar to, 
the urinary colouring matters, including urerythrin. Its only similarity 
spectrally is to uropittin, but the general differences between the two 
bodies are striking. 

Uropittin has a feeble band, with greatest intensity towards blue. 

Hydrobilirubin has a strong band (its absorptive power in equally 
coloured solutions is enormously greater), with greatest intensity 
towards the green. 

Uropittin is insoluble in dilute HCl, in which hydrobilirubin is easily 
soluble. It is, therefore, clear that the alleged transformation of the 
biliary into the urinary, or any urinary colouring matter, claimed by 
Maly, has not yet been effected. 


Remarks on my Theory of Bilirubin and Bilirubates, and on Stdédeler’s 
Hypothesis regarding it. 


The theory of bilirubin and its salts, which, based upon the compari- 
son of many preparations, and nearly fifty elementary analyses of these 
preparations, and of eight different combinations with metals, I com- 
municated in the 10th Report of the Medical Officer of the Privy 
Council, 1867, p. 240 to 251, and Journ. f. pract. Chemie, 104 (1868), 4, 
has been made the subject of some hypothetical considerations by the 
late Professor Staideler of Zurich. They are to be found in the 18th 
volume of Gmelin’s Handbook, by Kraut, English edition, p. 75 and 
76, and are stated by the editor to be taken from an epistolary com- 
munication to him by Professor Stideler. 

It is first to be remarked that the analyses of crystallised bilirubin 
formerly given by Stadeler, and published in Frerich’s Handbuch 
der Leberkrankheiten, are not given in Kraut’s summary, nor is there 
any reason given either by Stideler or Kraut for their rejection 
or omission. They fully coincide with my own analyses and theory, 
and I, therefore, claim them in my support, and against Stideler’s 
theory. Such an omission as this would not have been made by 
Gmelin himself, and is much to be regretted. 
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In his epistolary communication Professor Staideler does not adduce 
a single new fact or analysis, nor does he controvert any of my facts 
and analyses, but he puts upon the whole of them a new construction, 
by means of which he endeavours to bring them into some kind of 
harmony with his theory of bilirubin. He doubles his formula of 
bilirubin, assuming it to be CyHyN,O,, and to contain six atoms of 
hydrogen replaceable by metals. He gives formule for all my salts 
according to that hypothesis; I quote, as examples, the basic silver 
salt, CH;Ag.NO., which in its new dress appears as CyHyAg,N,Og, 
and the neutral silver salt C;H,AgNO, + H.0, which in its new attire 
becomes C3,H,;Ag;N,0,. In the half-acid barium, calcium, and zinc 
salts two atoms of hydrogen are supposed to be replaced by one atom 
of metal, thus: C3,H3,BaN,O,. I do not believe that this hypothesis 
has any foundation in fact. Not a single formula of Staideler’s, and 
not a single element of any formula, can be derived from my analyses. 
The quantities of metals, as calculated by Staideler for his formule, 
are all from one to six per cent. below the quantities found by me. To 
this I must add that the facts regarding Stideler’s lime-salt (the 
only salt he ever determined, and that only by one calcium determina- 
tion) are misstated in the translation. Stideler found in his lime- 
salt 9°10 per cent. of lime, é.e. calcium oxide, and not as there 
stated, 9°10 per cent. of Ca, i.e., calcium metal. It was this only lime 
determination which led Stideler to his second theory of bilirubin, 
and as he did not know of two classes of salts, which were first disco- 
vered by me, this atomic weight determination led him, according to my 
explanation of it, into error. It must be pointed out that all the figures 
given on p. 76 of the translation marked “according to. Stadeler” 
are not results of analyses, but merely of calculations on paper by the 
light of the hexbasic hypothesis. I hold the hypothesis of Stadeler 
to be not merely not proved by facts, but to be directly disproved by 
all my analyses, without exception, and more particularly by the 
brominated compound of bilirubin above described. A hex-brominated 
bilirubin, according to Stadeler’s hypothesis, would require 45°8 per 
cent. Br, whereas the dibrominated bilirubin of my formula requires 
and actually contains 49°8 per cent. Br. 
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XX.—Calcic Hypochlorite from Bleaching Powder. 
By Cuarves T. KinGzert, F.C.S., &e. 


In bringing before the Chemical Society the following observations, in 
their present very imperfect condition, I feel justified by only one con- 
sideration, viz., that of my inability to pursue these experiments for 
some time tocome. I therefore hope that the interest and importance 
that is attached to them will prove sufficient to atone for their incom- 
pleteness. 

The older view of bleaching powder, and that shared by Berthollet, 
was that it is a direct union of chlorine with the base, CaO.Cl,. 

Miller and Muspratt regarded it as a peroxide in which oxygen 


was replaced by chlorine, Ca {Ol 

Fresenius regards it as a mixture of hypochlorite and _ basic 
chloride of calcium, CaCl,O, + CaCl,.2CaO + 4H,0 (see Richard- 
son and Watts’s Technology, vol. i, p. 400). 

Gay-Lussac considered it to consist of a mixture of chloride and 
hypochlorite of calcium, CaCl,0, + CaCh, and, leaving out of considera- 
tion the excess of lime, this is still the popular view: 

Crace-Calvert described experiments in 1872 (Compt. rend., May 
27th, 1872) which led him to regard bleaching powder as a mixture of 
one part hypochlorite to two parts of chloride of calcium, CaCl,0, + 
2CaCl,, but, as Kolb has shown, the methods employed in these experi- 
ments to be faulty, the conclusions may be dismissed. 

Moreover, recently, Goepner (Dingler’s Polytech. Journ., 209, 
204) published a paper in which he states bleaching powder to be a 
simple combination of lime and chlorine. This paper has been criti- 
cised by Schorlemmer in a note read before the Manchester 
Literary and Philosophical Society. We are thus reduced to Gay- 
Lussac’s view of this body; but notwithstanding this, the question 
whether the chloride and hypochlorite of calcium exist in chemical 
combination or only in the state of mixture, is one still left for solu- 


tion. 
Odling looks upon this body as a hypochlorite and chloride at the 


same time, and thus represents it caf Sop and this view is sup- 


ported both by theoretical considerations and by experiments. The 
theoretical consideration I allude to is that which regards calcium 
as a dyad; and the experiments are those which show that alcohol 
does not extract chloride of calcium from bleaching powder, whereas 
by treating it with water, the excess of chloride of calcium is 
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first removed, and after that chloride and hypochlorite are extracted 
together in the proportions required by the above formula. 

If it be granted that I have obtained hypochlorite of calcium from a 
solution of bleaching-powder in the manner presently shown, then we 
wust conclude either that water breaks up this double combination, if 
such it be, into the free bodies, or else that bleaching-powder itself is 
but a mixture of them (a conclusion not supported by other considera- 
tions). Therefore, bleaching-powder in such a case, has the formula 
assigned to it by Odling, but the combination is so feeble that water 
destroys it. As regards hypochlorite of calcium, so far as I can 
learn, it seems to be known only in a state of mixture with chloride of 
calcium. 

There is, however, a statement in Gmelin’s Handbook, vol. ii, 
p. 800, that Marchand found pure hypochlorite to be formed when a 
mixed stream of chlorine and oxygen was passed through calcic 
hydrate (Journ. pr. Chem., xvi, 48). But even this statement is called 
in question, and is very doubtful, whilst it seems to be a fact, that 
hypochlorite has never before been obtained in the solid state. 

I was induced to make the following experiments by an observation 
which I made four years ago, when needle-shaped crystals were formed 
in a saturated solution of bleaching-powder, which had been exposed 
during a frosty night. Twelve months age I repeated this experiment 
in the following manner :— 

Experiment I1.—One pound of Menshing- gender was exhausted with 
water, and the solution after being filtered was left to itself for three 
weeks ; but no crystals were thus obtained. The solution in a bottle 
was now exposed to a freezing mixture of ice and salt, when the whole 
froze to a solid mass, which was broken up by agitation and thrown 
upon a filter. The mass gradually thawed, leaving on the filter feather- 
like crystals, some of which were nearly an inch long. They were 
freed from mother-liquor by pressure between folds of blotting-paper, 
and weighed ‘9 grm. 

On replacing them in water, carbonate of calcium remained un- 
dissolved. 

The solution evolved chlorine with acids, and contained calcium. 
Moreover, the pressure-dried crystals evolved a powerful odour of 
hypochlorous acid. 

Experiment II—was made after an interval of six months on a 
different specimen of bleaching-powder. Moreover all the remaining 
experiments were made with the same solution as that which furnished 
the present experiment. 

Two pounds of powder were thoroughly digested in the cold with 
a litre of water, and after standing and shaking for six or seven days, 
the solution was filtered and bottled. 
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100 c.c. were now exposed to a freezing mixture for two hours, but 
the cold was not sufficiently intense to freeze the solution, and no 
crystals were thus obtained. The solution was now evaporated in a 
vacuum over sulphuric acid and potash. After 40 hours a dense cry- 
stallisation formed on the bottom of the dish. The mass was, there- 
fore, filtered and rinsed once or twice with small quantities of water, 
then somewhat pressed between folds of paper and dissolved in water. 
The solution had the following properties. 

On exposure to the air a deposit of calcic carbonate occurred, and 
the solution emitted a suffocating odour of hypochlorous acid. It con- 
tained chlorine and calcium, and evolved free chlorine with strong 
hydrochloric acid. It rapidly peroxidised MnO to MnO,, and had a 
very powerful bleaching action. 

The total weight of crystals obtained as described was 4 to 5 grams, 
and they were insoluble in alcohol: chlorate is readily soluble. 

Experiment III.—At first I thought freezing was necessary for the 
production of these crystals, but it was subsequently found that simple 
evaporation in a vacuum was sufficient. 

Another portion (200 c.c.) of bleaching-powder solution was taken 
and evaporated in a vacuum over sulphuric acid and caustic potash. 
After eight days, a rapid crystallisation occurred; the crystals were 
removed, and the clear mother-liquor further evaporated, when a second 
large crop of crystals was obtained. 


Examination and Analysis of First Crop of Crystals. 


They were rapidly washed on a small filter with small but repeated 
quantities of water, whereby more than two-thirds were redissolved. 
The washing has to be effected rapidly, as the substance quickly 
destroys the paper. 

The crystals were now fairly dried by pressure between folds of 
paper, and found to weigh nearly 2 grams. 

Here I may remark that from the time the crystals are removed 
from the solutions, all operations must be conducted with the utmost 
celerity, as decomposition immediately occurs, with loss of either 
chlorine or hypochlorous acid, &c. 

‘7820 grm. of the body was weighed out in a platinum crucible, and 
caustic soda (made from pure metal) poured over it; a little saltpetre 
soda mixture (to increase the bulk) was now added, a thorough 
mixture effected, the whole evaporated to dryness, and fused well. The 
melted mass was dissolved in nitric acid, and the calcium estimated 
in solution by the oxalate method, and the chlorine in the filtrate as 
ordinarily. This gave ‘203 grm. CaO = to 13°542 per cent. Ca, and 
9548 grm. AgCl = to 30°205 per cent.. Cl. 


~~. ite aie. in 
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Now if Oa stood to Cl as Ca: Cl,, then 18°542 Ca requires 32°91 Cl. 
It is therefore evident that notwithstanding the haste made with the 
determinations, a decomposition had occurred equal to the loss of 2°7 
per cent. chlorine. 

‘8150 grm. of the substance heated to 100°C. till the weight was 
constant, weighed *1912 grm. It had therefore lost 60°7 per cent. by 
weight, while the residue contained much carbonate of calcium, and 
gave on treatment with nitric acid an evolution of a chlorinated body, 
so that the chlorine could not be estimated in it. 

Now hypochlorite of composition Ca(1,0,,4H,0 
would give 18°604 per cent. Ca as against 18°54 found 

33°02 - Cl 30°20 ,, 
and supposing all the water and all chlorine to be evolved at 100°C. 
in the air-bath, 66°51 per cent. loss as against 60°70 found, and as 
shown above all the chlorine was not expelled, doubtless from forma- 
tion of a little chlorate. 


Examination and Analysis of Second Crop of Crystals. 


These crystals were washed and dried as the first crop, the total 
weight being about 10 or 12 grams. These operations were effected 
most rapidly and the substance replaced in the vacunm over sulphuric 
acid. During this drying, it lost much chlorine, which could be smelt 
in the receiver ; thus when it had been under the air-pump for several 
days, and must have been practically dry, it lost in 20 hours ‘35 grm. 
by weight. 

After four days it was rapidly powdered and subjected to the fol- 
lowing examination. All weighings were effected at the same time. 

A little was dissolved in water (mere opalescence) and carbonic 
anhydride was passed through the solution, when a chlorinated 
body was evolved, and a vast precipitate of CaCO; formed. When 
this was done hot, chlorate was undoubtedly formed in the solution as 
indicated by the ordinary tests for chlorates. All the chlorine could 
not be expelled by carbonic anhydride in the cold. This reaction is 
characteristic of hypochlorites. 

Calcium and chlorine were determined by solution in water, and 
destruction of hypochlorite by ammonia (Kolbe’s method) in the hot 
solution. Then calcium was precipitated as oxalate (and determined 
as CaO), whilst chlorine was estimated in the filtrate. 

Water was estimated by heating in a platinum boat, contained in a 
tube filled with lead chromate, and fitted with a sulphuric acid tube as 
in an organic analysis. This afforded an easy and effective method, 
not a trace of chlorine in any form passing over into the sulphuric 
acid tube. 


2Fr2 
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‘503 grm. gave ‘1778 grm. CaO = 25°24 per cent. Ca, and ‘7412 
grm. AgCl = to 36°45 per cent. Cl. 

‘3986 grm. gave ‘0724 grm. water = 18°16 per cent. H,0. 

Thus we get— 


Per cent. + at wgts. +Ca=1. 
Ca = 25°24 631 1:00 
Cl = 36°45 1-026 1°62 
O = 20°05 1°253 1:98 
H.0= 1816 1-008 1:59 


This may be regarded as a molecule of calcic hypochlorite in which 
nearly ‘5 atom of chlorine has been lost, for from beginning to end of 
the experiment oxygen (as air) was carefully excluded, and here the 
relation of calcium to oxygen is that which exists in hypochlorite. 

Four days after this analysis had been made, the active chlorine 
was determined by Bunsen’s method: 4454 grm. was ‘dissolved in 
200 c.c. water. 


a. 20 c.c. diluted to 100 c.c., KI and HCl added, 


eer ee ae ee 8°6 c.c. Na,8,0; 
b. 20 c.c. diluted to 100 c.c., KI and HCl added 
ON er re ee ere re roe T os OF ‘i 


Mean = 8°65 ™ 


lc.c. NazS,O; = ‘01224 iodine, therefore by reaction CaCl,O, + 
4HCl = 2H,0 + CaCl, + 2Cl, = to 33:21 per cent. Cl. 

The difference between 36°45 per cent. Cl in previous analysis by 
this ammonia method, and 33°21 per cent. Cl by Bunsen’s method, I 
am inclined to regard as loss during the interval above alluded to, 
rather than as a proof of the presence of any chloride. But even if 
this difference proved chloride to be present and indicated an equiva- 
lent amount of chlorate, that must have arisen from an internal decom- 
position under the air-pump, and then the bulk of the body must be 
regarded as hypochlorite. 

Experiment IV.—This was an analysis of a distinct crop of freshly 
prepared crystals, which were not dried to the same extent as those 
in the foregoing analyses, although equally well washed. Calcium was 
determined by the fusion process (as CaSQ,), and so also the total 
chlorine, which was confirmed by ammonia method, whilst the active 
chlorine was estimated by Bunsen’s method. Water was estimated 
as described above. 

1-732 grm. gave ‘958 grm. CaSO, = = 16:26 per cent. Ca, and 1°693 
AgCl = 24 417 per cent. Cl. 

In Bunsen’s method, 1°133 grm. dissolved in 200 c.c. H,0, 20 c-¢ 
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took in two experiments 15 c.c. Na,S,0; (1 c.c. Na,S,0; = *01224 [) 
= to 22°64 per cent. Cl. 

‘7666 grm. gave ‘3624 grm. water = to 47° 27 per cent. H,0. 

Now, deducting 47°27 per cent. water, and recalculating per cents. for 
the free body, we get— 


Per cent. + at wgts. + Ca =1. 
Ca 30°83 ‘77 1:0 
Cl 45°56 1:29 17 
O 23°31 1°45 2°0 


100-00 


Or we may calculate the chlorine as given by Bunsen’s method to 
exist as CaCl,0., and the excess of calcium to exist as CaO and CaCl). 
Thus— 

CaCl,0, = 45°59 per cent. 

Water = 47:27 
CaCl, = 2°37 
CaO = $71 or CaCo; = 6°62 


98°94 101°85 per cent. 


Calculate it as we may, it is evidently nearly pure hypochlorite, and 
this is confirmed by its properties, and above all things by the deter- 
mination of chlorine by Kolbe’s ammonia process, which would give 
only Cl as CaCl,O, and CaCl,, This determination was not effected 
till the next day, when ‘306 grm. gave °320 grm. AgCl = to 25°86 per 
cent., a result identical with the total chlorine in the previous analysis, 
or at least only in such slight excess as would be caused by the sub- 
stance having become slightly drier during the interval between the 
respective analyses. 

This body is so prone to decompose in certain phases of its existence, 
that it might be expected to be admixed with chlorate at times, and 
this indeed seemed to be the case in one analysis, where it had reference 
to a product which had been dried under circumstances which involved 
hammering, but morevuver it was the crust from the solution which on 
farther evaporation yielded crystals whose analysis has been last 
given. 

Ca and Cl determined only by the ammonia process, and water as 
already described, gave— 

+ at wgts. + Ca=1. 
Ca 20°45 ‘511 1:00 CasClioOis 
Cl 29°19 822 160 »J 4CaCl,0, 
O 23°59 1:469 2°87 +CaCl,0, 
H,0 26°77 1:48 2°89 CasClyOi 


100-00 


410 HARTLEY ON A SIMPLE METHOD 


Unfortunately in this analysis the total and active chlorine were not 
respectively estimated. 

Finally, I may add that although the foregoing may be regarded as 
perfect proof of the body being in mass, hypochlorite of calcium 
(and to my mind this conclusion is inevitable), yet nevertheless, one 
cannot be too careful in concluding on evidence which is at all doubt- 
ful. I therefore consider that it is highly desirable that these experi- 
ments should be repeated, on many samples of bleaching-powder, 
special care being devoted to the determination of the form in which 
the chlorine is attached. I can only regret that I am unable to under- 
take this work, at the present time. 


XXI.—On a Simple Method of Assaying Iron. 
By Wa.tterR Noev Hart ey, King’s College, London. 


Ir once happened that being desirous of estimating the amount of iron 
in an ore, the only apparatus at my disposal was a common pair of 
apothecary’s scales without weights, and one burette. 

The following method was at once designed as a rough and ready 
one, but further consideration and much experience has shown it to be 
remarkably accurate, and as an example for students beginning quanti- 
tative work it is most instructive, placing before them all ordinary 
methods of analysis in a new light. Without entering into full details, 
it will suffice if I state the principles on which the method depends; 
these are, lst: The abolition* of weights by exactly balancing a 
quantity of the ore against pure iron wire. 2nd: The reduction of 
inaccuracies in weighing by making the solutions of the iron anc the 
ore up to the same volume, and taking a fraction (about ;},) of the 
liquid for experiment, whereby the error of the balance is diminished 
#o- 3rd: The reduction of all other experimental errors to a minimum 
by putting comparable quantities of both ore and pure iron under pre- 
cisely the same conditions. __ 

The quantity of iron wire taken should be at least about 5 yards 
(4 to 5 grams), of such a thickness as that of an ordinary sewing 
needle or small pin. It is a matter of some importance that the 
quantity should riot be too small, otherwise the accuracy of the experi- 
ment is affected. Of course for making the liquids up to the same 
bulk any flask or bottle with a mark upon it, will answer the purpose, 


* This is not new; it has been proposed, in the case of soda-ash, to weigh it 
against pure carbonate of soda. See Sutton’s “ Volumetric Analysis,” p. 4. 
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and for taking off a fraction of the solutions any sufficiently small 
pipette or drawn out glass tube marked with a file. 

The reduction of the ferric to ferrous solution is accomplished in five 
minutes by gently warming with pieces of granulated zinc, sufficient 
in quantity to prevent the pipetteful of the ore solution completely 
covering it. 

The liquid may be poured off, the zinc washed, and the washings 
added to the solution, witbout the trouble of filtering until their total 
bulk is about half a litre. Permanganate is used for titraticn, because 
by its colour alone the strength of solution proper for the purpose 
may be determined. When examined by transmitted light in a half- 
inch tube, it should be of a full red colour, but exhibit no shade of 
blue. 

The iron wire when titrated, should consume about 500 to 1,000 of 
the small division on the burette. 

All the calculation necessary to find the percentage of iron in the 
ore is— 

mxX100 _ 


—_ 
Ww 
mand » being the quantities of permanganate used for the ore and wire 


respectively, and the quantity sought. 


The following numbers were all obtained by beginners in quantita- 
tive work, each number being the work of a different experimenter. 


Hematite containing 69°23 per cent. Fe. 


Titanic iron sand.... 47°12 per cent. iron. 


The numbers 4 and 5 were analyses of a different sample of the same 
ore, which furnished the foregoing numbers. 
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General and Physical Chemistry. 


On Stratified Light. By V. Neyvrenevur 
(Compt. rend., Ixxx, 118). 


Tue author, after referring to his former researches on vibratory 
movements in gases, undertakes to show that a regular system of 
oscillations is not incompatible with the propagation of a rapid flow of 
light and heat capable of simultaneous energetic mechanical action. 
The combustion of a detonating mixture, oxygen and hydrogen, is 
effected in a cylindrical vessel; the gas being submitted at its two 
extremities to the inverse actions of the positive and negative fluids. 
If the successive layers receive a regular vibratory movement from the 
combination of the first portions of the mixture, it is clear that the 
flame will heat certain parts of the tube for a longer time than others; 
the watery vapour formed should therefore condense by preference in 
the cooler portions, and the occurrence of this phenomenon would 
prove that, notwithstanding the violence of the shock, the flame 
vibrated as it was propagated along the tube. 

The experiment conducted as above was perfectly successful. The 
hydrogen and oxygen should not be mixed exactly in the proportion of 
two to one, otherwise the combustion is too violent, and the vibratory 
effect is rendered uncertain, With a cylinder, three centimeters in 
diameter and 20 centimeters in height, the secondary nodal lines are 
produced with great regularity, though generally slightly inclined to 
the axis of the tube. 

J. W. 


On the Spectral Analysis of Coloured Liquids, Glasses, and 
Vapours. By W. Srezin (J. p. Chem. [2], ix, 383, and x, 368— 
384). 


THE so-called absorption-spectra can be produced with all their pecu- 
liarities by placing a coloured medium either in front of the slit of the 
spectroscope or between the prism and telescope, or between the eye 
and the eye-piece, or by viewing a spectrum cast on a screen, through 
the medium. 

A line-spectrum can be produced only by passing the light from a 
luminous vapour or gas through a prism, so as to decompose it into its 
constituents. Hence a line-spectrum can be distinguished from an 
absorption-spectrum, by simply placing the source of light between the 
prism and telescope. The vapour of bromine, iodine, and peroxide of 
nitrogen, and probably all gases and vapours whose temperature is 
below a red heat, belong to the same category as coloured liquids, 
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crystals, and glasses. The light proceeding from these does not pass 
through the prism, as is shown by the facts above stated, and it may 
be laid down as a general rule that only coloured rays of a high tem- 
perature possess the property of passing through a prism. It is 
generally supposed that coloured bodies owe their colour to the fact 
that they decompose the white light which they receive, and absorb 
the colours which are complementary to their own; but no allowance 
is made for quantitative moments, and yet the power of decomposing 
white light is undoubtedly proportional to the mass of the body, #.e., 
to the number of atoms which are acted on by the light. For instance, 
1,000 atoms decompose twice as much white light as 500 atoms do. 

If, therefore, as much white light falls upon 500 atoms as does upon 
1,000, half of it passes through undecomposed, and the colour is then 
diluted. Also when light of a different colour falls in excess upon a 
coloured medium it must, like the white light, partly pass through un- 
changed : so that absorption does not consist in the simple quenching 
of varied coloured light, but in the mixing of the colours. This can be 
shown also by placing several slips of coloured glass on a piece of white 
paper, and looking down upon them through another slip held before 
the eye at a short distance from the others; or by placing two slips 
crosswise and looking through them at a white cloud. In this way 
white light can become mixed in large quantity, and more intimately 
with the colours. The consequence is, that the elements which pro- 
duce white light in the mixture unite according to their chromatic 
equivalents to form white light, just as in a mixture of hydrogen and 
oxygen an electric spark causes the elements to unite according to 
their chemical equivalents. 

If the mixture is not in exact equivalents a residue remains. The 
function of the white light is analogous to that of the electric spark, 
and if it is too weak only a part of the simple colours passes into 
white, and the residuary colours are of those kinds. 

If coloured liquids are used instead of glass, the results may vary 
somewhat, but still they prove that coloured transparent bodies under 
certain conditions allow colours to pass through which are not of the 
same kind as their own. Absorption-phenomena depend therefore on 
the photometric value of the different colours, and the spectral 
colours are not essentially different from those of coloured bodies. 

Absorption-phenomena which give rise to absorption-spectra may be 
regarded as arising from a mixture of spectral colours with the colours 
of the bodies with which they come in contact, and may be called 
“mixed spectra.” In such cases the refracted rays which have passed 
through the prism serve merely to produce colours which are viewed 
through a coloured medium, or through which the medium is viewed. 
Mixture spectra may be divided into three principal forms: Fields, 
which cover a large continuous part of the spectrum, and are produced 
when the medium possesses a high degree of colour-intensity. Bands, 
which arise from the fields when the colour-intensity of the medium is 
lessened by dilution or by diminishing the thickness of the layer. 
Streaks, which sometimes arise from further diminution of colour- 
intensity. Some media, however, never produce streaks under any 
circumstances, while in others the streaks are not sharply defined; and 
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others give rise to clearly bounded streaks. These forms the author 
again subdivides and describes at length. A solution of potassium per- 
manganate seen through a nickel solution appears of a blue, and 
through potassium chromate of a red colour, without losing the power of 
producing streaks in the green of the spectrum. So also the streaks 
peculiar to didymium nitrate show themselves after the solution has 
been decolorised by a nickel solution, or has received a fresh colour by 
admixture with copper sulphate, picric acid, &c., while manganese 
chloride, which appears of a much more distinct red than didymium 
exerts in the unmixed state no perceptible action on the colour of the 
spectrum. To explain these phenomena, the author proposes the fol- 
lowing hypothesis: there are coloured bodies, in the interior of which 
synchronous vitrations (possibly polarised) corresponding with dif- 
ferent colours are present without mixing, and are brought into notice 
only when they are collected in the optic nerves, and regarded asa 
single impression. If these vitrations come in contact with the 
colours of the spectrum before they reach the eye, they become 
altered, and it is easy to see, especially if they are polarised, that they 
do not mix, but fall only upon limited parts of the spectral area. If 
they do not mix till they reach the optic nerves, it is clear that the 
extinction or alteration of the visible colour of the medium will not 
destroy their action on the spectral colours. Streak spectra are still 
further characterised by their great similarity to absorption spectra of 
gases and vapours. It may therefore be easily supposed that absorp- 
tion phenomena such as those shown by the light of planets, may be 
produced by the mixing of colours. A striking confirmation of this is 
shown in the spectrum of Neptune, in which the red is wanting, just 
as it is when a green medium (solution of nickel) is observed with the 
spectroscope. 

As regards the application of spectroscopic observation of coloured 
media to analytical purposes: (1.) The character of an ordinary mix- 
ture-spectrum is produced only by the visible colour of the medium, 
and is independent of its chemical nature. (2.) Admixture of bodies 
of different colour alters its character. (3.) The appearance varies 
with the colour-intensity and the illumination. (4.) Slight variations 
in colour-tone are generally not distinctly marked. 

Hence the ordinary mixture-spectrum is worthless for the identifica- 
tion of a substance. Unchangeable streak-spectra alone are adapted 
for this purpose, and they have been observed only in a very small 
number of substances. 

G. T. A. 


On the Electric Currents produced by Non-simultaneous Im- 
mersion of Mercury Electrodes in Different Liquids. By G. 
QuincKE (Pogg. Ann., cliii, 161—205). 


Tue author sums up his results as follows :— 

(1.) When two mercury electrodes connected by means of a multi- 
plier wire are successively immersed in a conducting liquid which has 
no chemical action upon them, as water, alcohol, glycerin, saline solu- 
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tions, hydrochloric acid, &c., an electric current goes from the freshly 
wetted surface of the mercury to that which had been wetted first. 

(2.) The strength of this electric current diminishes with increasing 
resistance of the intervening liquid. 

(3.) Its electromotive force varies with the nature and the concen- 
tration of the different liquids, but decreases as the saline svlution 
becomes more concentrated, and may amount to 0°6 of the electromotive 
force of a Daniell’s cell. 

(4.) The electromotive force is the greater, the quicker the final 
boundary line between the mercury and the surrounding liquid is 
reached. As the quickness increases with which this boundary line is 
attained, the electromotive force approaches a maximum which is 
reached very soon in the case of viscous liquids, such as glycerin. 

(5.) The intensity of the electromotive force is independent of the 
capillary forces acting between the mercury and the surrounding 
liquid. 

(6.) These electric currents are probably caused by a change in 
the molecular condition (different density or concentration), which 
is gradually brought about near the surface of contact of the two 
liquids. 

(7.) With solid metals similar electric currents are observed as with 
mercury. 

(8.) The electric currents produced by successive immersion of two 
mercury electrodes in sulphuric or nitric acids, owe their origin chiefly 
to the substances formed by the chemical action of the acids upon the 
mercury, and must therefore be considered as secondary phenomena or 
as polarisation currents. 

(9.) Electrolysis is capable of changing the surface tension on the 
common boundary between mercury and other conducting liquids. 

(10.) This change may consist either in an increase or a decrease, 
and may alter its sign with the direction or duration of the current. 

(11.) The disturbances brought about by capillary phenomena 
cannot be ascribed to the substances which have been separated by 
electrolysis. 

(12.) As acvidental and unavoidable impurities considerably modify 
the intensity of the surface tension between mercury and other liquids, 
it is not advisable to make use of this surface tension in order to 
determine the quantity of the electrolytically formed substances or 
the strength of electric currents or electromotive forces. 


R. 8. 


Heat Disengaged by the Combination of Hydrogen with 
Certain Metals. By J. Mourier (Compt. rend., Ixxix, 1242). 


Ler L represent the heat of combination of two bodies at the absolute 
temperature T', under the pressure p equal to the tension of dissociation 
of the compound at this temperature; let v represent the specific 
Volume of the dissociated elements, v' the specific volume of the com- 
pound under similar conditions, and A the calorific equivalent of work : 


then L = AT (v — v’) &. From this formula the author calculates 
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the heat disengaged by the combination of hydrogen with the metals 
palladium, potassium and sodium, making use of the table of tensions 
of dissociation of these compounds as ascertained by ‘Troost and 


Hautefeuille. In the notation of absolute temperatures, 4 +t=T, and 
a 


taking for a the coefficient — the volume of one kilogram of hydro. 


gen at temperature T and pressure p becomes, 
10333 T 
12932 x 0°06926 x 273 p, 


therefore the heat disengaged by the combination of 1 kilogram of 
2 

hydrogen is expressed by L = 0-99432 2 -; the specific volume of 
P 


the alloy being practically 0. 

Since the tension of dissociation have been ascertained only for every 
ten degrees, it is not possible to calculate with certainty the value of 
a directly ; it was thought advisable, therefore, to ascertain first 
whether the heat of combination varied with the temperature. In the 
instance in which this heat would be independent of the temperature, 


‘ 2 
we should have, representing by a a constant, = o =a. Integrat- 
P 
ing, and representing by k a constant, then, log. p = — +z +k 


Again, let p' = the tension of dissociation which corresponds with the 
~ 7 +k, which by elimina- 
tion of the constant / gives for the value of a, 


TT’ p 
Toy log. (4). 

This relation may be utilised in two ways; either p’ and T’ may be 
made invariable, while p and T are allowed to vary, and a series of 
-values thus obtained for a; or, the formula may be applied to the con- 
secutive temperatures for which the tensions of dissociation are known. 
In the original communication, tables are given showing the values of 
a calculated according to both methods. 

The heat of combination of hydrogen with palladium appears to 
increase slightly with the temperature, but in the cases of potassium 
and sodium it first increases and then diminishes. At 20°, calculation 
gives for palladium L = 4147, a number which fairly corresponds with 
that obtained directly by M. Favre, namely, 4154. 

The heat of combination is partly internal and partly external, the 
value of the latter being Apv. Replacing v by the value previously 
obtained, then Apv = 0°99432T, which gives for the external heat 292 
calorimetric units, leaving for the internal heat 3855 units. 

At 330° the number obtained for potassium is 9300 units, and for 
sodium 13000 units. “ 

J. W. 


temperature of T’: then as before log p' = 


a= 


LS 


d 


0 
a 
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Condensation during the Formation of Solid or Fluid Com- 
pounds. By H. Baumuaver (Deut. Chem. Ges. Ber., vii, 1681 
—1684). 


Tae contraction which is known to take place during the formation of 
solid and fluid compounds was found to be nearly in accordance with 
the equation— 
we. PR 

s's" 


C and C’ stand for the diminution in volume experienced by two con- 
stituents respectively, while V and V’ represent their respective volumes, 
their respective densities being represented by S and S’. The contrac- 
tion of the two constituents taken together (C + C’) is obviously equal 
to the difference between the calculated molecular volume of the product 
(M), and its found molecular volume (M’), or C + C' =M— MM’. 

The above equations render it possible to calculate the value of C 
and C’, as follows :— 


C:C’ 


M—M 
a ¥. Vepaerae 
. SVSFVS 
1_yrqg M—M' 
itd se 


and the power of compression, K (force of affinity), may be found as 
follows :— 
CS aa tow 


The values of C, C’ and K have been calculated for a certain 
number of cases, of which the following are examples :— 


Cc C’ K. 
Compound. (sulphur). (metal). 
a 1°48 0°52 0°194 
a 0°59 0-11 00144 
HgS .... 1:75 0°25 0°229 


It will be noticed that the above formule do not take account of 
changes in physical condition. 


T. B. 


The Analogy between the Disengagement of Gases from their 
Supersaturated Solution, and the Decomposition of certain 
Explosive Bodies. By D. Gernez (Compt. rend., Ixxx, 44— 
47). 


It has been shown (Compt. rend., lxiii, 883) that supersaturated solu- . 
tions of a gas give off the excess of the latter on the introduction of 
some other gas, either condensed on the surface or retained within the 
pores of a solid body. The decomposition of oxygenated water and 
allied substances, which is usually attributed to catalysis, may be 
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brought about by the same means. Liquid hyponitric acid is allowed 
to flow gently down the inside of a tube containing distilled water, 
kept at zero. The tube may then be allowed to reach a temperature of 
15°, and remain at the same for many days without any gas being 
evolved. If now a piece of platinum wire, which has just been re. 
moved from boiling water, be introduced into the liquid, there is still 
no evolution of gas. But the introduction of platinum which has not 
been deprived of its adhering film of air, immediately causes a disen- 
gagement of nitrogen dioxide. 
B. J. G. 


Inorganic Chemistry. 


Atmospheric Peroxide of Hydrogen. By E. Scuénez 
(Deut. Chem. Ges. Ber., vii, 1693—1708). 


Since the beginning of July, 1874, the author has carried on a series of 


-observations on the presence and amount of this substance in the 


watér precipitated from the atmosphere in every form (rain, hail, snow, 
dew, hoar-frost, &c.), besides preparing, at frequent intervals, artificial 
dew and frost by exposing a vessel containing ice or a freezing mix- 
ture. The observations were carried on at the Agricultural Academy 
of Petrowskoje Rasumowskoje, near Moscow, and 180 meters above 
sea-level. Although the author proposes to extend the work to at 
least a year, he has already obtained some interesting results. 

The reagents employed were— 

1. Potassium iodide, starch and ferrous sulphate, which is capable of 
detecting 0-04 mg. per litre with difficulty ; 0°05 mg. with certainty. 

2. Guaiacum and malt extract, the limit of delicacy being 0°05 mg. 

3. Ferric chloride and potassium ferricyanide, which will detect 
0°02 mg. per litre, but is not so characteristic as 1 and 2, since ammo- 
nium nitrite produces the same reaction as peroxide of hydrogen. It 
is, however, decisive as to the absence of ozone. 

4, Alkaline solution of lead oxide, lead acetate, potassium iodide, 
starch and acetic acid (Struve). This reagent does not distinguish the 
peroxide from ozone. The quantitative method was a calorimetric 
one, depending on the slow separation of iodine from potassium iodide 
in neutral solution. 

Rain and Hail.—The quantity of peroxide varied generally between 
0:04 mg. and 1 mg. per litre. In two cases, however, more than | mg. 
was observed. As a rule the smaller the drops of rain the less peroxide 
they contained. After long dry weather the first rain that falls con- 
tains less peroxide than that subsequently falling, probably on account 
of the organic matters in the air, but during continuous rain the 


' quantity generally diminishes considerably. In showers falling on the 


same day, at only short intervals, the proportion was often very 
different. The direction of the wind has an undoubted influence. The 
highest average was obtained with south and south-west winds. The 
amount also varies very considerably with the time of year. During 


INORGANIC CHEMISTRY. 419 


the period of the author’s observations the quantity increased till the 
time of the autumnal equinox, and then diminished. The proportion 
in storm rain appears to be on an average a trifle higher than in ordi- 
nary rain, but in individual cases the latter frequently exceeded the 
maximum in the former. The entire amount which fell on 1 square 
meter in four months was 62°9 mg. (in 221 litres of water). 

Of 29 samples of snow collected in November, twelve yielded indica- 
tions of peroxide with reagent 3 only. Of the remainder, none con- 
tained more than 0°05 mg. per litre (after melting). A dilute solution 
of the peroxide may be repeatedly frozen and thawed without loss. 

Of all the samples of natural dew and hoar-frost none contained 
sufficient peroxide to be detected by reagents 1 and 2. 

The artificial dew and frost prepared during the night also yielded 
no indications, or at least only traces during the early part of the 
night; but it was present in that condensed after sunrise, and the 
quantity increased with the altitude of the sun toa daily maximum, 
which in July appeared to lie between 12 and 4 p.m., but became later 
as the days shortened, the quantity at the same time diminishing. 
Thus in July it was 0°4 mg.; in August, 0°35; in September 0:15 ; 
and in October 0°09 mg. per litre. Besides sunlight, which appears to 
be essential to its presence, the following meteorological conditions 
seem to favour a large proportion :— 

1. A high temperature. 

2. Absence of clouds. 

3. High absolute and low relative moisture of the air. 

After a fall of rain the amount in the artificial dew (or frost, between 
which there was no great difference) was } (or less) of the quantity 
obtained in fine weather. This seems to indicate that the peroxide 
actually exists in the atmosphere in the form of vapour, and is washed 
out by the falling rain, and that it was not formed either at the 
moment of condensation or subsequently. This was corroborated by 
confining a condensation apparatus under a bell glass together with a 
vessel of water. The dew condensed under these circumstances con- 
tained no peroxide. 

The author then calculates, that (assuming the whole of the peroxide 
to be precipitated together with the condensed water) the highest pro- 
portion obtained (0°4 mg. per litre) corresponds with 0°000,000,000,407 
grm H,O., or 0 000,000,268 c.c. of its vapour per litre of air. 
; M. J. S. 


On the Ammonia of the Atmosphere. By A. ScuLorsiNa 
(Compt. rend., Ixxx, 175—178). 


As calculation shows the quantity of combined nitrogen supplied to the 
soil by atmospheric deposits to be inferior to that which is removed by 
harvests and drainage, it is to be concluded that atmospheric electricity 
cannot be considered as the sole cause of the equilibrium maintained 
between the nitrogen removed from and supplied to the soil. Another 
source of reparation exists possibly in the ocean, where the submarine 
organisms growing at the expense of the enormous quantities of 
hitrates carried into the sea by the rivers yield up, when decaying in 
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the absence of air, all their nitrogen in the form of ammonia, or that ni- 
trogen compound which of all others is most readily diffused into the air, 
from which, without the interference of moisture, it is directly absorbed 
by the plants and the soil. The circulation of the nitrogen is thus 
marked by the following stages: formation of nitrogenous compounds 
in the air; absorption of the same by the land and the ocean; passage 
of the nitrates from the land into the sea; conversion of these nitrates 
into ammoniacal salts within the sea-water; return of the alkali into 
the air; reabsorption by the soil. 

Supposing the volume of the ocean to be equal to a layer 1,000 
meters thick, to be spread out over the entire globe, and to contain 
0°4 milligram of ammonia per litre; it would follow that there would 
be provided 4,000 kilograms of ammonia for each hectare of surface. 
The ocean is therefore, as has been observed by Boussingault, an im- 
mense reservoir of combined nitrogen. It may be added that, aided by 
the aérial currents, it is also a regulator of its annual distribution over 
the continents. 

R. $. 


Salts of Selenious Acid. By L. F. Nitson 
(Bull. Soc. Chim. [2], xxi, 253—255). 


Mucu of the information contained in this paper may be found in 
chemical manuals. The following items appear to be new :— 

Tetraselenite of potassium crystallises in brilliant prisms, unalterable 
in the air. 

Neutral selenite of sodiwm crystallises with 5 mol. water. The anhy- 
drous salt is obtained in prisms by evaporation at 60°. 

Selenites of Inthiwm.—Neutral salt, SeO;Li, + H,O. Separates in 
silky needles, slightly soluble, on evaporation at 60°. It loses }H,0 
at 100°. Acid salt, SeO;LiH. Crystallises from a syrupy solution in 
prisms resembling aragonite. It loses water at 100°. The tetrasele- 
nite, SeO,LiH,SeO;,H2, forms elongated prisms permanent in the air. 
They melt at 100°, giving off water. 

Biselenite of calcium is obtained in large tabular crystals by evapo- 
rating at 60°. 

No tetraselenites of the alkaline earths appear to exist. 

Biselenite of nickel, SeO;Ni.SeO;H, + 2H,0, crystallises, by evapo- 
rating at 60° the solution of the neutral salt in selenious acid, in square 
prisms permanent in the air. The tetraselenite forms small square 
plates only slightly soluble in cold water. 

Both the biselenite and tetraselenite of cobalt are crystallisable. 

Selenite of Cadmium.—Cadmium hydrate dissolves in hot selenious 
acid, and the solution suddenly deposits the salt in small prisms 
insoluble in water. 

Biselenite of copper is obtained by treating cupric hydrate with sele- 
nious acid, 

Selenite of bismuth, (SeO3)3Biz, forms small needles. 

M. J. S. 
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Formation of Ammonium Sulphite. By E. Scueirz 
(Arch. Pharm. [3], v, 332). 


A mass of gas-work refuse containing ammonium sulphocyanate gave, 
on heating, a white sublimate of ammonium sulphite. The action 
night be thus :— 
NH,CNS + 2H,0 + O; = (NH,).80; + CO2. 
M. M. P. M. 


Solubility and Dissociation of the Acid Carbonates of Potas- 
sium, Sodium, and Ammonium. By H. C. Dissirs (J. pr. 
. Chem. [2], x, 4L7—443). 


TuE loss of carbonic acid when solutions of these salts are exposed to 
the air has long been noticed. A portion of the salt appears to be de- 
composed in the solution, and as the carbonic acid passes off, fresh 
quantities of the salt are successively decomposed, until the whole is 
transformed finally into the neutral carbonate. In a closed vessel the 
carbonic acid first set free tends by its presence to hinder the further 
evolution of the gas, and the decomposition is arrested with a complete- 
ness dependent on the pressure. On the other hand, if the layer of 
gas above the surface of the liquid be constantly removed, either by 
keeping the vessel in a vacuum or by passing a stream of air through 
the solution, the salt will be more rapidly converted into neutral car- 
bonate. Hence crystals of the acid carbonates of potassium and sodium 
should be dried over sulphuric acid in an atmosphere of carbonic acid 
gas; otherwise they become covered with a layer of neutral carbonate, 
which is recognisable in the analysis of the salt by the deficiency of 
carbonic acid. 

As in the determinations hitherto made of the solubilities of the 
potassium and sodium acid carbonates, the loss of carbonic acid from 
the crystals and from the solutions has not been taken into account, 
the author has undertaken these determinations afresh with samples 
of the pure salts, of which he describes the preparation, and opera- 
ting in vessels securely corked, in which the decomposition of the salt 
in solution is arrested by the pressure of the carbonic acid gas. He 
has also found the percentage of carbonic acid set free at various 
temperatures, and has determined the solubility of ammonium acid 
carbonate, which decomposes with much greater readiness than the 
other two, the pressure of the carbonic acid extricated from a satu- 
rated solution at 30° being so great that determinations of the solu- 
bilities at higher temperatures could not be made, while in the case of 
the other two salts the determinations were carried to 60°. The ten- 
sions of the gas liberated from saturated solutions of the three salts at 
15°, roughly measured in millimeters of mercury above the atmospheric 
Pressure, were, for the scdium, potassium, and ammonium acid carbo- 
nates, 120, 461, and 720 respectively. The ammonium salt was pre- 
pared by the author, by placing the crystals, after pressure in bibulous 
paper, in an exsiccator filled with air, over sulphuric acid and caustic 
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soda. After some days all the water, free ammonia, and carbonic 
acid were completely absorbed, and the pure salt remained behind. 

The following table, calculated from the author’s determinations of 
the solubility of the three acid salts in water, exhibits the solubility of 
the potassium and sodium salts for every five degrees of temperature 
from 0° to 60°, and of the ammonium salt from 0° to 30° :— 


Solubility in 100 Parts of Water. 


Temp. KHCO;. NaHCO; (NH,)HCO;.| Temp. KHCO;. NaH{Co% 
0° 22°45 69 11:9 35° 42:05 119 
5 25:0 7°45 13°7 40 45°25 12°7 
10 27°7 8°15 15°85 45 48°6 13°55 
15 " 30°4 8:85 18:3 50 52°15 14°45 
20 33:2 9°6 21-0 55 55:9 * 15-4 
25 361 10°35 23:9 60 60:0 16-4 
30 39:0 111 27:0 

R. R. 


On the Chemical Constitution of Bleaching Powder. 
By W. Wotrers (Dingl. polyt. J., ccxiv, 140—148). 


THe author has endeavoured to elicit the constitution of bleaching 
powder by distilling it with an acid, by distilling it alone, and by 
. determining the amount of chlorine and hypochlorous acid by shaking 
with mercury, after treatment with carbonic acid. No concordant 
results were obtained by distilling with sulphuric, nitric, or phosphoric 
acid. When the powder is distilled alone, water holding chlorine and 
a little hypochlorous acid in solution, passes over. 

When a solution of chloride of soda or potash was distilled, a current 
of carbonic acid being passed through the liquid in the retort, the dis- 
tillate consisted of hypochlorous acid and chlorine. A solution of 
chloride of lime of the same strength gave a distillate much richer in 
those substances. Ifthe difference between the distillates is to be 
explained by the supposition that chloride of soda is expressed by the 
formula NaClO, while chloride of lime is CaCl,O, it is not improbable 
that hypochlorous acid is not so weak as is generally supposed. To 
test this, some hypochlorous acid was prepared in the usual manner, 
and added to a solution of sodium carbonate. Carbonic acid was 
evolved copiously, while chlorine caused only a few bubbles. The 
author assumes that as hypochlorous acid liberates carbonic acid from 
its salts, and as carbonic acid liberates chlorine from bleaching 
powder, the action of hypochlorous acid should be expressed by the 


equation— 
CaOCl, + Cl,0 = Ca(OCl1), + Cl,. 


Tf, on the other hand, chloride of lime contains the compound 
Ca(OCl),, the action of hypochlorous acid should give rise to potas- 
sium chlorate. 

The estimation of chlorine and hypochlorous acid in the same solu- 
tion was conducted as follows. Mercuric oxide or oxychloride is 
transformed into mercuric oxalate by oxalic acid, but mercuric chilo- 
ride is not attacked. As mercuric oxalate is insoluble in water, it 
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can be separated from the chloride by filtration, and the oxalic acid 
determined with potassium permanganate in the usual manner. 
Every molecule of oxalic acid represents two atoms of chlorine. 

On shaking 30 c.c. of hypochlorous acid and 15 c.c. of a solution of 
bleaching powder saturated with chlorine, separately, with mercury, 
and determining their strength, and then shaking them together 
before estimating the amount of hypochlorous acid and chlorine, 
hardly any chloric acid was formed, and nearly the quantity of chlo- 
rine demanded by the equation was obtained. This shows conclu- 
sively that the compound CaCl,0 really exists both in solid bleaching 
powder and also in its solution. 

In order to ascertain if an aqueous solution of bleaching. powder 
gradually decomposes into calcium hypochlorite and chloride, carbonic 
acid was passed through a solution after it had been treated with car- 
bonic acid, calcium sulphate, and phosphate, and with free chlorine; 
it was found that on standing, and also after it had been treated with 
these substances, a compound easily decomposed by carbonic acid was 
transformed into one not attacked by that reagent. The decom- 
posible compound appears to be CaQOCl,; the undecomposible, 
Ca(OC1).. 

The author concludes by stating as his opinion that the free lime in 
bleaching powder is enclosed in a casing of CaOCl,. mae 


Magnesium Sulphite. 
By R. RorwHer (Pharm. J. Trans. [3], v, 544). 


THE magnesium sulphite of commerce, usually prepared by passing 
sulphurous anhydride into magnesium carbonate suspended in water, 
occurs as a snowy-white, granular, light substance. That prepared by 
the double decomposition of magnesium sulphate and sodium sulphite, 
occurs in white crusts from concentrated, and in bold transparent 
crystals from dilute liquors. The large crystals are noteworthy for 
their hardness and resistance to solution. It was found experimentally 
that only about two-thirds of the theoretical quantity of magnesium 
sulphite was obtained by the process of double decomposition, and that 
the other one-third was permanently retained by the sodium sulphate. 
On allowing a concentrated mother-liquor to stand for some time after 
removal of all available magnesium sulphite, it deposited crystals of 
sodium sulphate, and the liquor poured from these crystals yielded on 
further evaporation only an amorphous residue. 


C. H. P. 


The Relations of Affinity of the Halogens in their Combina- 
tions with the Metals. By Frimpricnh Gramp (Deut. Chem. 
Ges. Ber., vii, 1721—1723). 


Iris usually stated that chlorine decomposes the bromides and iodides, 
= bromine the iodides. The author finds that this is not the fact in 
cases, 
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Mercuric chloride heated to 250° with iodine and water in sealed 
tubes for 6 hours is, in great part, decomposed, with formation of 
mercuric iodide and chloride of iodine. As this reaction might pos. 
sibly result from some organic matter present as impurity, mercuric 
chloride purified by sublimation in chlorine was heated to 250° in 
sealed tubes with iodine (prepared by heating fused potassium iodide 
with fused potassium dichromate), in the proportion of one molecule of 
iodine to one of mercuric chloride, whereupon a partial decomposition 
took place. The tubes were filled with crystals of mercuric iodide and 
yielded iodine monochloride on warming. 

A similar result was obtained by heating mercuric chloride with 
pure bromine, whilst mercuric bromide is not altered by iodine alone, 
or in presence of water, at 250°. 

Mercuric chloride and bromide are at once converted into iodide by 
fuming hydriodic acid at ordinary temperatures, whilst the iodide is 
not altered by prolonged boiling with concentrated hydrochloric or 
hydrobromic acid. Mercurous chloride treated with hydriodic acid is 
converted first into red mercuric iodide, which is then reduced to the 
green mercurous iodide. 

Other halogen salts do not behave in asimilar manner: thus barium 
iodide is completely decomposed by concentrated hydrochloric acid, 
with production of hydriodic acid. The author suggests that the 
action of hydrochloric acid on zinc iodide, which may be prepared by 
the action of iodine water on zinc, would form a convenient method 
for the preparation of hydriodic acid. 

lodine reacts with solutions of auric and platinic chlorides at the 
ordinary temperatures, thus :— 


AuCl, + 41 = Aul + 38ICI, 
and PtCl + 21 = PtCl, + 2ICl. 


Palladious chloride solutions yield with iodine the black palladious 
iodide. If trichloride of arsenic is heated with iodine to 100”, red 
crystals are formed which contain chlorine and iodine, and give silver 
arsenate on decomposition with silver nitrate. 

A black crystalline compound, containing both chlorine and iodine, 
is formed by heating antimony pentachloride with iodine to 100° in 
sealed tubes. 

The author considers that these experiments show that the relations 
of affinity of the halogens for metals are not absolute, but are different 


for each metal. 
W. H. P. 


Ready Method of showing the Absorption of Hydrogen by 
Palladium. By J. L. Smita (Chemical News, xxxi, 55). 


Ir a small piece of very thin palladium be held in the upper part of 
the flame of a small-sized Bunsen burner, it will get red-hot, but retain 


.the same form as when introduced into the flame. If it be now lowered 


into the flame until the unburnt gas from the centre of the flame strikes 
the bottom of the metal, it will immediately coil upwards, and can be 
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made to double on itself. When carried back to the upper part of the 
flame it will straighten itself again. 
H. J. . 


Hydrogenated Iron. By L. CaiLtieretr (Compt. rend., lxxx, 
319—321). 


Ox decomposing by an electric current wa neutral solution of iron 
chloride, to which ammonium chloride has been added, iron is de- 
posited on the negative pole, and when the metal thus obtained, after 
having been washed, is plunged into water or any other liquid, 
numerous bubbles of pure hydrogen are given off. Prolonged ex- 
posure to the air serves to remove only a portion of the gas, which is, 
however, rapidly expelled by raising the temperature to 60°. The 
author finds that one volume of iron absorbs about 240 volumes of 
hydrogen, and that at the approach of an ignited body, the gas burns, 
surrounding the metal with a pale flame. When the electrolytic iron 
has once been heated, it does not again absorb hydrogen, even if made 
for hours the negative pole of a battery. 

The hydrogenated iron exhibits considerable coercitive force for 
magnetism, which is, in a great measure, lost when the iron has once 
been heated. Hence the author is disposed to regard hydrogen as 
playing, magnetically, the same part in iron that carbon does in steel, 
and he believes the general phenomena he has pointed out are of the 
same order as the cases of the occlusion of hydrogen observed by 
Graham, Deville, Troost, and Hautefeuille. 

R. R. 


The action of Hydrogen on Silver Nitrate. By N. Bexerorr 
(Compt. rend., Ixxix, 1413—1415). 


EXPeRIMENTS were undertaken to decide whether Dr. Russell’s results 
as to the reducing action of pure hydrogen on silver nitrate in solu- 
tio (with which some previously published results obtained by the 
author entirely agreed), or those of M. Pellet, who had arrived at 
exactly opposite conclusions, were correct ; they establish the accuracy 
of Dr. Russell’s work. The different results obtained by M. Pellet 
are ascribed to the different duration of the experiments, or else to the 
too great acidity of that observer’s solutions. As it appears probable 
that the reducing action is stopped when the silver solution has a cer- 
tain degree of acidity, it is proposed to elucidate the question by 
further research. 
C. H. P. 


Preparation of Cadmium Crystals. By Hermann KAEMMERER 
(Deut. Chem. Ges. Ber., vii, 1724). 

Ta author has obtained large (6—8 mm.) silver-white crystals of 

‘admium by distilling the metal in a current of hydrogen in a com- 

bustion tube. The crystals, which refract light strongly,* appear to 


* Krystallindividuen . . . . von . . . . auffallend starkem Licht- 
ungsvermdgen. 
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belong to the regular system, and occur as regular octohedrons, dode. 
cahedrons, and other forms, with a larger number of faces. This 
operation would serve as a lecture experiment. 

W. H. P. 


Dissociation of Cupric Sulphate. By A. Naumann 
(Deut. Chem. Ges. Ber., vii, 1573—1583). 


Contrary to what seems to follow from theory, the author has, bya 
number of experiments on ‘the tension of cupric sulphate in a vacuum 
at different temperatures, been led to the conclusion that hydrated 
salts do not exhibit constant tensions at definite temperatures, in con- 
sequence of the continual change they undergo in their state of hydra- 
tion. This change is caused by the dehydration going on to fresh 
portions of the salt, whilst some of the portions already dehydrated 
recombine with water. 

A crystal of cupric sulphate heated in a vacuum over mercury 
generally turns white first on those spots which, by their contact with 
mercury or the side of the glass vessel, receive the first portions of 
heat. Whilst, then, during continued exposure to heat the white 
colour spreads over the whole surface, it is observed that some of the 
spots which had been first attacked gradually reassume a darker 
colour, owing to the reabsorption of water. This can be explained 
only by the supposition that to a lower state of hydration corresponds 
a lower tension. A state of real equilibrium could accordingly be 
established only when the condition of the whole mass of the salt 
has become quite equalised by partial dehydration of the portions still 
undecomposed, and reabsorption of water by those portions which had 
been more strongly dehydrated before. 

Copper sulphate was chosen for the experiments, because the change 
of colour greatly facilitated the observation of the state of dehydration. 
Numerous data are given. 

R. S$. 


Magnetic Anomaly of Ferric Oxide prepared from Meteoric 
Iron. By J. L. Smiru (Compt. rend., Ixxx, 301—304). 


Tue hydrated oxide prepared from pure iron, and dried at a high 
temperature, is feebly attracted by the magnet, but loses this pr- 
perty when heated to redness, whereas the same substance obtained 
from meteoric iron becomes, by heating to redness, decidedly mag- 
netic. Ordinary ferric oxide mixed with either nickel oxide or cobaltic 
oxide, or with both, behaves like that obtained from meteoric iron, and 
when this has been entirely separated from all traces of nickel and 
cobalt, its magnetic properties are identical with those of the ordinary 
oxide. Ferric oxide obtained from a solution which has been mix 

with a solution of copper has similar properties to that derived from 
meteoric iron; but the presence of manganese, gold, platinum, 2i0¢ 
or cadmium is incompetent to modify the magnetic properties of fern¢ 
oxide. The author states that his researches have as yet afforded him 
no clue to an explanation of these singular results. — 
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Preparation of Pure Nickel Salts from Commercial Nickel. 
By A. TerRReIL (Compt. rend., Ixxix, 1495—1496). 


ComMERCIAL nickel is an alloy of nickel, copper, iron, and small 
quantities of arsenic, in which the proportion of nickel varies from 40 
to 90 per cent. The author proposes the following method of directly 
and economically preparing pure nickel sulphate. 

The alloy is dissolved in aqua regia, and the solution evaporated 
almost to dryness: on treatment of the residue with water, some iron 
arsenate remains insoluble and is separated by filtration. The copper is 
precipitated from the solution by introducing some iron tacks, and the 
iron in the solution is peroxidised; then a quantity of sulphuric acid 
is added sufficient to convert all the iron and nickel present into sul- 
phates, the solution is evaporated to dryness, and the residue is treated 
with water, yielding a solution from which the iron is precipitated by 
barium carbonate. The filtrate on evaporation deposits crystals of pure 
nickel sulphate. 

R. R. 


Molecular Equilibrium of Solutions of Chrome Alum. By 
Lecog DE BoIsBauDRAN (Compt. rend., Ixxix, 1491—1495, and 
Ixxx, 321—825).. 


BivE solutions recently prepared in the cold gradually acquire a 
greener tint, and green solutions recently prepared by boiling, slowly 
become blue. Whether the liquids be dilute or concentrated, in open 
vessels or in closed vessels, in contact with crystals or not, they slowly 
approximate to the same colour, by the existence in the solutions of 
two modifications in a state of stable equilibrium. The author makes 
use of the changes of volume accompanying these molecular transfor- 
mations to measure the progress of the action. He places in an 
apparatus resembling a large thermometer, one portion of a solution 
prepared in the cold, and in another similar apparatus some of the 
same solution which has been boiled; the two vessels are placed suc- 
cessively in baths at 15° and 30°, in order to graduate their stems, and 
are then allowed to assume the ordinary temperatures. At the end of 
some hours, the blue liquid is found to have dilated, while the green 
solution has contracted. The curve which represents the expansion of 
the blue liquid shows that the action rapidly falls off in intensity and 
becomes gradually slower. Hence two such portions of a solution 
were found, even after the lapse of eight years, not to have acquired 
precisely the same tint. 

In reply to M. Gernez (p. 238 of this volume), the author states that 
he admits the existence in boiled solutions of a certain quantity of the 
violet salt, and states his belief that the violet salt is gradually formed 
in his solutions, its deposition, but not its formation, being deter- 
mined by the contact of the isomorphous crystals. Again, the time 
required for the colour of a solution prepared by boiling and that 
required by a solution prepared in the cold, to arrive at exactly the 
same state is far beyond the six months regarded by Gernez as a pro- 
longed interval. 

R. R. 
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Action of Hydrochloric Acid on Lead-Antimony Alloys. 
By H. v. vp. Puanitz (Deut. Chem. Ges. Ber., vii, 1664). 


Tue alloys, containing 4, 1, 2,5, 10, and 20 per cent. of antimony, were 
employed in rectangular plates, 6 cm. long, 25 cm. broad, and } cm. 
thick. When they were completely immersed in concentrated hydro- 
chloric acid, an evolution of hydrogen, containing some antimonide of 
hydrogen, commenced immediately. It was the more rapid as the 
alloys contained more antimony. After 8—14 days a notch appeared 
at each edge, and extending inwards caused the separation of four 
prisms from the sides of the plate. At the same time the plates in- 
creased four or five times in volume. Finally by an extension of the 
notches they were each divided into two plates, the substance becoming 
soft and friable, and containing lead chloride throughout the mass. 
These appearances were invariable, but were produced more slowly 
with the alloys poor in antimony, and with pure lead did not occur at 
all unless access of air was permitted, and then commenced after some 


months only. 
M. J. S. 


On the Solubility of the Platinum in Platinum Alloys in Nitric 
Acid. By Curemens WINKLER (Zeitschr. Anal. Chem., 1874, 
369—378). 


Priatinum, which is insoluble by itself in nitric acid, is known to dis- 
solve more or less freely when alloyed with other metals. Mr. Ohl, at 
Winkler’s suggestion, examined several alloys of platinum with metals 
which are readily soluble in nitric acid, such as silver, copper, lead, 
bismuth, and zinc. Quantities of -5 grm. of the respective metals were 
fused on charcoal (the zinc in a small clay crucible, and protected by a 
covering of borax), and weighed quantities of platinum introduced so as 
to yield alloys containing respectively 1, 2°5, 5, and 10 per cent. of that 
metal. The composition of the alloys (which, however, appears to be 
somewhat irregular) was established by direct analysis, by deducting 
the weight of the platinum left from the total weight employed. For 
their solution 17 c.c. of perfectly pure nitric acid, i.e., acid free from 
chlorine and the lower oxides of nitrogen, of the respective sp. gr. 
1398, 1:298 and 1:190 was employed. The portion of the platinum 
which separated as a finely-divided velvety-black powder, was after 
dilution with water, filtered off and weighed. The difference gave the 
quantity of platinum dissolved out by the acid. Occasionally and as 
a matter of verification, the dissolved platinum was likewise determined. 
The action of fuming nitric acid, diluted to a sp. gr. of 1:298, was also 
tested. The following are some of the average results obtained by the 
the author :— 

(1.) An alloy of silver and platinum yielded to the respective 
strengths of acid, 65°84, 57°82, 66°27, and 36°34 per cent. of the total 

latinum. 

(2.) An alloy of copper and platinum when acted upon in like 
manner gave the following averages: 46°35, 35°56, 23°22, and to the 
fuming acid 45°98 per cent. of the platinum present. 


t+ D2 


ep . & 
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(3.) An alloy of lead and platinum left a greyish, somewhat denser 
residue of metallic platinum, which could be obtained free from lead 
only by repeated digestion with fresh quantities of acid. Nitric acid 
of sp. gr. 1°398 extracted 14°57 per cent.; of sp. gr. 1°298, 13°23 per 
cent., and of sp. gr. 1:190, 13°11 per cent. of the total platinum pre- 
sent in the alloy. 

(4.) Alloys of bismuth and platinum were very brittle, and the 
platinum, as in the case of the lead alloy, did not appear to dissolve 
entirely in the fused bismuth. After treatment with acids, it was left 
in a rather compact almost granular form, but free from bismuth. The 
different strengths of acid dissolved respectively 27°27, 36°30, 7°40, and 
10°81 per cent. of platinum. 

(5.) Alloys of zinc and platinum were very brittle. They were 
readily attacked by the acids. 8 per cent. of the zinc was on an 
average lost in the melting process. The different strengths of acid dis- 
solved respectively 15°51, 19°63 20°38, and 7°81 per cent. of platinum. 

The solubility of the platinum appears to be in an inverse ratio to 
the percentage of platinum contained in the alloys. This is best seen 
in the case of the bismuth alloys. In all other cases there crop up, 
however, such irregularities as to render it impossible to deduce any 
fixed rules. The concentration of the acid appeared also to influence, 
in a few instances only, the solubility of the alloyed platinum. 

Metallic silver, the least oxidisable of the metals used in the platinum 
alloys, seemed, for the most part, to facilitate the solubility of the 
platinum. This observation contravenes H. Rose’s statement that 
alloys of silver and platinum rich in the latter metal, yield only about 
10 per cent. of the platinum present. Nitric acid containing lower 
oxides of nitrogen, had less action upon the platinum—only in alloys of 
copper and platinum the action of fuming nitric acid appeared to be 
more energetic than that of the ordinary acid. 

¥... ¥~ 


Mineralogical Chemistry. 


Tellurium and Bismuth Ores from North America. 
By F. A. Genta (J. pr. Chem. [2], x, 355—368). 


Native Telluriwm.—Found at Red Cloud Mine, Goldhill, Boulder Co., 
Colorado. Occurs in small imperfect crystals with rounded edges, 
though the author has obtained one hexagonal plate ;5ths of an 
inch long and } in. thick. It is usually finely disseminated through 
quartz. Cleavage perfect: colour tin-white to grey: accompanied by 
sylvanite, altaite, and pyrite. 

Tetradymite-—The variety which contains sulphur has been found in 
small quantities in some new localities, the most interesting of which 
is Uncle Sam’s Mine, Highland District, Montana. It is here accom- 
panied by gold and quartz; and is also found in dolomite. It is 
partly converted into montanite by oxidation. Heated with hydro- 
chloric acid it evolves chlorine, while the acid which it contains is 
reduced to tellurous acid. Tetradymite occurs both in lamine up to 


T 
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# of an inch in breadth, and in scales. Its colour is between blue-grey 
and iron-black, frequently variegated. Gold is frequently found 
between the laminw, and has no doubt been deposited from solution 
galvanically by the action of the tetradymite. It is remarkable that 
the tetradymite from Uncle Sam’s Mine contains sulphur, while that 
from the gold-washings (Goldwiischereien) of Highland does not. 
Analyses gave the following results :— 


Broad lamine. Small scales from 
the dolomite. 

Specific gravity ........ 7332 7542 
a dik ce eemiia nad 0°50 0°58 
ass bobs Na dee ewes 0°21 ao 
De vsevasbsesaves 60°49 59°24 
SN Se sa cdecsesovens trace 0°47 
DP tbbiesbewsecsveee ve 0°09 _ 
Sn Ss haves ¥G4 3490 34°41 
cb eveuade ad trace 0°14 
TET 4°26 5°16 

100°45 100°00 


Altaite—Occurs at Red Cloud Mine, and at King’s Mountain, 
Gaston Co., N.C.: at the latter locality in fine-grained quartz, accom- 
panied by gold, galena, copper pyrites, fahl-ore, pyrites, and a greenish 
micaceous mineral resembling fuchsite, and rarely with nagyagite. One 
very small cubical piece was obtained which consisted partly of galena 
and partly of altaite, as was evident by the colours of the two, though 
there was no break in the surface of the specimen. At Red Cloud the 
altaite is found in larger quantities with native tellurium, sylvanite, 
pyrites, siderite, and quartz. It is sometimes found in small imperfect 
cubes, usually coated with galena; more rarely in large cleavable 
masses: most frequently in coarse grains, which sometimes show an 
imperfect cubical cleavage, and a fracture inclining to conchoidal: 
colour often yellowish. It contains :— 

Si0,. Au. Ag. Cu. Pb. Zn. Fe. Te. 
019 O19 O62 006 6022 015 048 37:99 = 99: 
032 O16 O79 006 6053 0°04 033 37°51 = 99 


Specific gravity 8°060. 


Hessite.-—Pure hessite seldom occurs. The author has obtained one 
specimen of a dark iron-grey colour inclining to black. It is granular, 
with uneven cleavage, and gives a dark lead-grey powder; soft; sp. 
gr. 8178. It contains cavities lined with small crystals of barytes and 
pyrites. Analyses gave the following :— 

Au. Ag. Cu. Pb. Zn. Fe. Te. 

0°22 59°91 0°17 0:45 trace 135 37:36 = 99°96 

0°20 60°19 0°16 018 trace 1:20 38:07 = 1000 

The differences in external characters among the other varieties of 
hessite are very small. Those rich in silver are darker ; those in gold 
are brighter and more brittle. 


of 
ld 
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Auriferous Hessite. 


a. Specific gravity 8°789. B. Specific gravity 8°897. 
CED oe cceneces 0°18 0°13 0°70 
Geb. viccsccoses. OG 3°34 13-09 
an BTC 59°68 59°83 50°56 
Copper ..cccscee. 0:05 0-06 0:07 
BOGE 0506 oseecess — — 0°17 
ME n0ccdesecece a aa 015 
Dh ciuiecaseene 0°15 0°21 0°36 
Tellurium........ 37°60 36°74 34°91 
100°97. 100°31 10001 
Petzite. 
a. Specific gravity 9°010. 8. Specific gravity 9°020. 
Quartz ...... 0°62 0°05 
. ar 24°10 24°69 
Silver ...... 40°73 40°80 
Copper...... trace trace 
Bismuth .... 0°41 os 
i ae 0°26 — 
| aA 0°05 0°21 
Ml ceceeens 0°78 1:28 
Tellurium.... 33°49 32°97 
100°44 100-00 


The above analyses show the following atomic relation between the 
gold, silver, and tellurium :— 


Auriferous hessite ........- a = 1: 82:7: 343 
Ee =1:14 
Auriferous hessite .......... B=1:7:82 
MOR GOR. «cc cccccccs secccees =1:47:5°9 
DE Gece dwsecescbseessas = 1:31:42. 


Sylvanite—Red Cloud Mine is the first authentic locality of this 
mineral in the United States. The author possesses two varieties: one 
massive, with very perfect cleavage in a direction by which it shows a 
laminated structure: the other, resembling graphic tellurium, in cry- 
stalline aggregations above an inch long, and ¥5 in. thick, penetrating 
quartz. Colour silver white, inclining to grey: bright metallic lustre: 
sp. gr. 7°943. It is found accompanied by pyrites in quartz. 

Analyses gave the following results :— 


SiO, Au. Ag. Cu. Pb. Zn. Fe. Te. Se S&S. 
a, 0°32 24°83 13:05 023 — 0°45 3°28 56°31 trace 1:82 = 10029 
8. 0°86 23:06 11°52 0:57 — 0-11 4°84 54°60 trace 4°44 = 100-00 
y. 0°59 25°67 11°92 0°21 0°46 0°06 1°17 58°87 trace 105 = 100-00 


The relation of the tellurium, gold and silver, is as follows :— 
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a Au: Ag: Te=1: 0°96: 6:98 (Au: Ag): Te 1: 
B 99 » =1:091: 7:29 9 » a? 
Y id. » w=1:0°84:6°45 a as 


Calaverite—Accompanied by sylvanite and quartz at Red Cloud. 
It contains less silver than that from Stanislaus Mine, California. A 
specimen analysed by the author gave :— 


Au. Ag. Te. Cu and Fe. 
40°59 2°24, 57°67 trace = 100°50 
39°76 2°56 57°68 — = 100-00 


Tellurale of Copper and Lead.—This new mineral was discovered in 
the Iron Rod Mine, Silver Star district, Montana. A specimen sent 
to the author for analysis was unfortunately lost. It consisted of a 
greenfinch-coloured powder. 

Knabe, who discovered this mineral, also states that he found in the 
dolomite some graphite which contained 2'1 per cent. of silver. 

Bismuth-glance.—Dr. Burkart states that in the Las Aminas Mine, 
Sugar-loaf Mountain, Colarado, bismuth ores were found which con- 
sisted either of native bismuth, or of compounds of bismuth with sul- 
phur and tellurium. The few specimens seen by the author consisted 
of thick columnar aggregations of deeply streaked crystals, which had 
for the most part become decomposed into bismuth carbonate. The 
part of the mineral which remained unchanged contained a small 
quantity of silver, but no tellurium. 

Schirmerite—A new mineral. Compact, fine-grained ; cleavage im- 
perceptible: fracture uneven; soft; brittle; sp. gr. 6°737; colour blue 
grey to iron-black; lustre metallic; melts easily before the blowpipe, 
giving the reactions of bismuth, lead, silver, sulphur. Analysis (after 
subtracting 1 p. c. of quartz in I and 1°07 p. ec. in II) :-— 


Ag. Pb. Bi. Zn. Fe. 8. 
I. 22°82 1269 46°91 0-08 003 1441 
Il. 2475 12°76 47:27 013 0-07 15:02 


The atomic relation between the lead, silver, bismuth, and sulphur is 
nearly 1:4:4:9, corresponding with the formula PbS . 2Ag,8. 
2Bi.S83. 

Schirmerite is therefore nearly related to cosalite. It is found dis- 
seminated through quartz in the Treasury Mine, Geneva district, Park 
County, Colorado. 

The schirmerite described by Endlich (in an article in the Engineer- 
ing and Mining Journal, New York, ‘“ On the Tellurium Ores of Colo- 
rado”’) seems. to have been petzite mixed with pyrites or iron 
telluride; while the Henryite in the same article consists of altaite 


mixed with pyrites: neither of them is therefore a new mineral. 
G. T. A. 


3°6 
3°8 
3° 


5 


96°94 
100:00 
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Zinc-blende from an Antimony Mine. By R. F. Smuiru 
(Chem. News, xxx, 222). 


A specimEN of steel-coloured antimony ore from Glendinning, Dumfries- 
shire, contained black crystals of zinc sulphide. The author believes 
such a mixture to be very rare where the antimony forms the staple of 


the vein. 
B. J. G 


Artificial Formation of Monazite and Xenotime. 
By F. Rapominsxtr (Compt. rend., Ixxx, 304—307). 


ADVANTAGE was taken of the singular property possessed by phosphates 
of dissolving in the corresponding chlorides on fusing, and of crystal- 
lising out on cooling. Cerium monazite was obtained by fusing 15 
parts of cerium phosphate with 100 parts of cerium chloride, and the 
compound monazite by similarly treating 2 parts of the mixed phos- 
phates of cerium, lanthanum, and didymium with 15 parts of the 
chlorides of the same, while xenotime was formed from | part of 
yttrium phosphate fused with 10 parts of yttrium chloride. All the 
bodies were obtained in the form of brilliant acicular crystals. 


Newly-discovered Kaolin near Goppersdorf. By C. Biscuorr 
(Dingl. polyt. J., cexiii, 60—63). 


THE south extremity of this deposit rests directly on the granite, 
which is very fine and close-grained. The deposit is covered by a 
very rich agillaceous soil, from a half to two feet thick. The kaolin 
furms a partly lumpy, partly crumbling mass, inclining to a greyish 
colour. Yellow shades are seldom met with. It has a granular feel, 
and micaceous scales are frequently observed, as also here and there 
organic residues, roots, &c., and vegetable fibre. It is easily rubbed 
to a powder, with a creaking sound. When it is crushed, besides the 
fine floury product, a clear, granular quartz sand is discovered, attain- 
ing a thickness of 1 millimeter. The latter is separable from the former 
by means of a fine brass sieve. A quantity of the sifted material pre- 
sents the appearance of an almost pure white powder with a faint trace 
of grey, but without any yellow tint. Concentrated hydrochloric acid 
abstracts only very little iron and magnesia, but more lime. When 
some of the powder was washed, 42°6 p. c. of the clay passed over; it 
was very soft, greyish white, and almost free from mica. There 
remained a residue of 57°4 p.c. of a light grey, sparkling powder. 
The washing was effected in the following manner :—The crude kaolin 
is well stirred up with water in a wide beaker-glass 14 c.m. high, 
and 10 c.m. wide. The first time the whole was allowed to stand 
4 minutes, then 38, and finally 2 minutes, the supernatant liquid being 
each time poured off. This was continued as long as any considerable 
turbidity showed itself. A sample of the unwashed powder above 
mentioned heated to the melting-point of platinum preserved its form 
unaltered. It had a glistening appearance, and was white and almost 
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spotless. The washed kaolin, when strongly heated, preserves its 
condition unaltered. It does not glisten, and internally it is dense, 
and resembles porcelain; it is white, with a shade of grey. The 
greater infusibility of the washed kaolin compared with the unwashed 
is remarkable; in fact the former is equal to the very best to be had. 
The residue deposited from: the wash-water was also heated to the 
same degree. It forms a pure white, granular mass, whose particles, 
by a sharp fusion, are firmly cemented together. 

The material, dried at 110°, gave by analysis the following re. 


sults :— 
Crude kaolin. The washed kaolin. 


37°67 

Silica, chemically combined. . 36°46 } 47:36 
» as sand 10°90 

Magnesia ... very little. very little. 

Lime 0°23 0°17 

0°61 0°67 

0°84 0°91 

0°68 

12°82 


100°28 


The calculated chemical composition is— 


6°54(Al,0;.3°72Si0.) + RO. 11°38(A1,0;.1°448i0.) + RO. 


Coefficient of infusibility. 
2 ~. 


a 


~ 


1°76. 7-90. 


This kaolin contains on the whole little fusible matter, and is dis- 
tinguished by the insignificant amount of iron found in it. 
W. S. 


Porphyry and Kaolin. By E. Reicuarpr 
(Arch. Pharm. [3], v, 310—313). 


THE analyses of these samples—(1) Porphyry. (2) Partially decom- 
posed porphyry. (3) Kaolin—were as follows :— 


. (3.) 

Silic acid ; ; 76°48 
: 21°58 

Iron oxide : ‘ 0°97 
Manganese oxide .... 0° : 0°17 
Lime .. ‘ ‘ 0°25 
Magnesia j ; 0°07 
; 0°16 

0°01 


99°89 99°81 99°69 
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The alumina has slightly increased, the iron oxide greatly diminished, 
and a great part of the alkalis has been removed in the process of 
decomposition. 

The silica in each sample was altogether insoluble in acids. 

J M. M. P. M. 


Note on the Formation and Constitution of Torbanite. 
By Wittram Sxey (Chemical News, xxxi, 16). 


Ox mixing dry clay with petroleum a considerable evolution of heat 
was noticed. This fact led to further investigations, the results of 
which are thus summed up :— 

1. That commercial kerosenes are nearly or quite decolorised by 
mixing them with dry clay, and that the best petroleums are greatly 
modified. 2. That the process is very much quicker when the clay 
used has been dried at about 100°. 3. That the clay, if white, acquires 
arose and afterwards a black colour, its streak being light brown. 
4, That torbanite has the same effect as clay. 5. That the coals ex- 
amined, whether hydrous or anhydrous, appear not to exert any 
absorbent action upon the petroleum oils. 6. That the same is true 
of dry diatomaceous earth, carbonate of lime, gypsum hydrous or 
anhydrous, ignited pipe-clay, and pumice-stone. 7. That kerosene, 
which has been completely decolorised by clay, when heated to 100°— 
150°, blackens clay, but has no such effect upon other porous sub- 
stances, as gypsum, prepared silica, or the light oils of kerosene. 
8. That clay is similarly affected by hot paraffin.. 9. That clay can 
readily be charged with some of the constituents of petroleum, to such 
an extent as to have almost the consistence as well as the appearance 
of torbanite. 

The formation of torbanite is considered to be possibly due to the 
absorption by clay-strata of the colouring material of petroleum pass- 
ing through them, and it is held that this absorption is of a chemical 
and not of a mechanical nature. If this be true, then the ash of this 
mineral, which consists essentially of silicate of alumina, should be 
included in its formula, and therefore torbanite should be viewed as a 
bitumino-silicate of alumina and not as belonging to the amber group, 
in which the ash exists as an accidental element. The colouring 
matters of petroleum, being certainly oxidised bodies, may possibly be 
of an acid nature: hence their capability of combining with clay, which 
is of a basic nature, predisposes to the assumption that they actually 
doso. These results tend to indicate :— 

1, A cheap and expeditions way of purifying coloured kerosenes. 
2. That by using pure clay, useful pigments may perhaps be obtained 
m this manner. 3. That torbanite is not coal, but a chemical com- 
bination of an acid hydrocarbon with silicate of alumina. This 
assumption accepts for the present the popular opinion that the ash 
of coal is itself an accidental element. 4. That the present formula 
for torbanite requires amendment so as to include earthy matters. 

Finally, it is thought that to the alumina the retention of the com- 
bustible portion of torbanite is due. ‘hat question, and the pos- 
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sibility of substituting compounds of other metals for alumina as the 
absorbents of the substances named, are now engaging the author's 
attention. 

C. H. P. 


Analysis of Moffatt and Hertfell Spas, collected on the 5th 
and 12th of October, 1874. By W. Jounsrone (Chemical 


News, xxxi, 15). 


Moffatt Spa.—A sulphuretted water, issuing from two springs, sepa- 
rated about a yard from one another, which are regarded as one well. 
One litre contained— 


NaCl. NaHS. CaCl. CaSO,. CaCO3. MgCl,. 
0°8524 00078 0°1243 0°0125 0°094: 0°0581 
Total Volatile and 
MgCO;. KCl. FeCO3. SiO}. residue. organic matter. 
0:04.02 00616 0°0247 0°018 15024 0-115 


Iodine, manganese, and lithium in minute traces. 
Gases in one litre— 


HS. N. COx>. O. Total. 
5325 25°644. 2°539 0°999 84°507 e.c. 


Sp. gr. 1001-068; temp. of air 64° F.; of water 49°°5 F. 

Hertfell Spa.—A chalybeate water which springs from the bottom 
of a deep ravine in the side of the mountain of the same name, five 
miles from Moffatt. It is 1,155 feet above sea level, and is in greatest 
perfection after rain preceded by continued dry weather. One litre 
contained— 


FeSO, Als380,. NaCl. NaSO, CaSO, CaCO; MgS0,. 
0°2109 07197 0:005 0°0048 0°0352 0:028 0°0233 


Total Volatile and organic 
MgCO3. FeCO3. SiO,. results. matter. 


00121 - 0-024. 0-005 0°5343 0°0022 


Manganese and potassium in traces. 
Gases in one litre— 


CO . O. N. Total. 
6°734 6062 18:057 30°057 c.e. 
C. H. P. 


a 


Analysis of the Waters of Trefriew. By Tuomas CarneLLy 
(Chem. News, xxxi, 27). 


THERE are two springs of this water, about 12 yards apart. The con- 
stituents vary considerably. One only, which is the subject of this 

aper, is used for drinking. The following results, expressed in parts 
per 1,000,000, were obtained on analysis. 


ee a | p= | 


we cr Ww = 
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FeSO. Al,3S0,. CaSO,. MgSO,. K,S0,. NaSO,. 
4090°4 1358°9 922°3 670°3 70°83 49°9 
PbSO,. NaCl. NaNO. NH,NO3. SiO,. Manganese. 
1:25 19:4 4°8 72 157°0 trace. 
Albuminoid Bases for which not sufficient Total Specific gravity. 
Ammonia. acid is present. results, 
0°34 15°5 7370°79 100716 


Temperature of air.......... 15°5° 
” 9» 9, at spring 12°5° 
water ...... 11°0". 


9 ” 


The composition of the water is accounted for by the fact that the 
mountains at the foot of which the springs are situated consist of lime- 
stone, ironstone, alum slate, iron pyrites, and silicates much disinte- 
grated. A pyrites mine is situate just over the springs, some distance 
up the mountain side. The flow of the water is said to occur pretty 
uniformly at about 40 gallons per hour. 

C. H. P. 


Analyses of Water supplied to Frankfort on the Maine. 
(Dingl. Polyt. J., cexiv, 423). 


Sources. The basalt of the Vogelsberg and the sandstone near 
Spessart, 70 kilometers from Frankfort. 

Temperature, 9°5°—9°95°; temperature of the air varying from 
— 6° to 224°. 

There are three clusters of springs, those on the Aue comprising 
139 springs; the four springs Aderborn, Born am Wehr, Lohfinkhorn, 
and Aderweiherquelle ; and the Seeweiher and Wehnerborn springs. 

Analysis. One litre of the water contains 17°5°—24°2 mgrs. 


Vogelsberg springs. Reservoir at Reservoir 
Aspenhei- near 
mer Kopf, Frankfort, 
1st 2nd 3rd October, March, 
Group. Group. Group. 1873. 1874. 
Derr reer re 30 3°4 3°6 3°4 31 
SN 600d eeetatevwse 40 4:1 48 43 43 
indinnserenepores 66 81 76 8:0 78 
i i dheenen eens 33°0 31°2 33'1 31:2 31:0 
Cer — 32°3 317 33°2 315 
_ PO 27°7 29°8 29-0 27°8 
Total mineral constituents 108°4 106°6 110°4 109°1 105°5 
SD ini endesn anne 49 trace. trace. 2°8 16 
Partially combined CO,.. 34°5 33°9 343 345 33°4 
| RR »-- 260 40°8 33°0 26°4 22°3 
BNE <a soeuces ow #1 
WwW. R 


VOL. XXVIII. 24H 


ABSTRACTS OF CHEMICAL PAPERS. 


Analysis of the Meteorite of Roda. By F. Pisani 
(Compt. rend., Ixxix, 1507—1509). 


TuIs meteorite was covered with a compact black crust, the interior 
being of an ashy-grey colour, with greenish grains resembling peridote 
scattered throughout the mass. On treating it with an acid a portion 
is dissolved, but the greater part is not attacked. An analysis was 
made of each portion in one case and of the whole together in another, 
with the following results :— 


Grey matter. 


Soluble Insoluble Grey Greenish 
in acids. inacids. matter. grains. 
Silica....... jveenen... ae 45°50 51°51 51°10 
Alumina ‘ 1°68 2°30 2°83 
Magnesia , 22°30 26°61 27°70 
Ferrous oxide ‘ 14-00 17:04 17°20 
Lime : 1°65 2°31 
Oxide of chromium... 0°34 0°34 
Potash and soda .... — 0°80 
Sulphur — 0°40 


100°72 101°31 98°83 


The stone contained no iron in the metallic state, and nickel was 
entirely absent, the greater part being composed of bronzite or of 
hypersthene, a circumstance which gives this stone a special interest. 


R. R. 


Observations on the Meteorite of Roda. By A. Dausréz 
(Compt. rend., Ixxix, 1509—1511). 


Tue friable nature of the matter of this meteorite, and the crystals 
scattered through it, give it much resemblance to certain volcanic 
rocks. It appears to be allied to bronzite rather than to hypersthene, 
and it differs so remarkably from all known types of meteorites that 
it should be considered the first example of a new type, which may 
be appropriately designated by the name of Rodite. The dissimilarity 
of this meteorite to others, and its resemblance to certain terrestrial 
rocks, afford no grounds for doubting its extra-terrestrial origin, 
for it bears sufficient evidence of its meteoric nature, even if we do not 


receive the testimony of those who declare they witnessed its fall. 
R. R. 


ORGANIC CHEMISTRY. 


Organic Chemistry. 


The Limited Oxidation of Hydrocarbons. By M. Beerustor 
(Compt. rend., Ixxix, 1435—1442). 


Tue author advocates the use of mild oxidants in the study of the 
constitution of organic compounds, as bodies more nearly allied to the 
original substance are thus obtained. He describes the products found 
in a mixture of very dilute aqueous solutions of amylene and of chromic 
acid, after it had been left in a dark place for five months, and he 
examines the relative quantities of the acids produced. The first five 
members of the series ot fatty acids were found, but it was observed 
that the quantity of valeric acid was equal to that of all the others 
put together. The absence of valeric acid from the products of the 
oxidation of amylene has been often noticed, and has been supposed to 
indicate a special constitution in amylene ; but by thus operating under 
different conditions the negative result of the ordinary methods has 
been reversed. The author does not regard the formation of the 
valeric acid as merely a stage in the production of the more oxidised 
acids which are exclusively found when energetic oxidants are- used, 
but he views the hydrocarbon as constituted of five groups of atoms, 
and thus offering as many points at which the oxidising process can be 
carried on. Each group thus forms a centre from which a different 
series of compounds may originate, but the process goes on with 
various degrees of activity about each centre, and hence the relative 
proportions of the products will vary with the conditions under which 
the oxidation is effected, and with the duration of the action. 
R. R. 


Action of Chlorine on Perbromide of Acetylene. 
By E. BourGo1n (Compt. rend., Ixxix, 1497—1498). 


Tue final result of the action, whether in direct sunshine or in diffused 
daylight, is the replacement by chlorine of all the hydrogen and of 
half the bromine, thus :— 

C.H.Br; + Cl, = 2HCl + C.C1,Br..* 

The compound thus produced forms well-defined rectangular prismatic 
crystals, which have little taste, but a strong aromatic odour, and are 
insoluble in water, but soluble in alcohol and ether. The substance 
can be sublimed at a gentle heat, but at a temperature of 185° it is 
decomposed, giving off chlorine and bromine. a. * 


Chloroform. By C. Remys (Arch. Pharm. [38], v, 313—328). 


(1.) Pure chloroform has a specific gravity of 1:500 at 15°C. and 
boils at 60°5°, if the sp. gr. be 1-492 the boiling-point is 59°75°—60°, 
and the sample contains about 4 per cent. alcohol. 


* This equation is incorrect : the quantities of bromine on the two sides do not 
agree.— Ep. 
2H 2 
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(2.) A sample of higher boiling-point than 60°5° contains such 
substances as amyl and butyl compounds; the sp. gr. of such a sample 
may rise to 1°502°. 

(3.) The presence of } per cent. of alcohol lowers the sp. gr. ‘002. 
A small quantity of alcohol is the best preservative of chloroform 
against decomposition. 

(4.) Decomposition of chloroform takes place even in the dark. The 
smallest trace of moisture and air sets up decomposition, the chief 
products being chlorine, hydrochloric acid, and phosgene gas. 

(5.) All commercial chloroform contains fusel oil. 

M. M. P. M. 


Action of Electrolytic Oxygen on Ethyl Alcohol. 
By A. Renarp (Compt. rend., Ixxx, 105—106). 


Wuen ethyl alcohol, slightly acidulated with dilute sulphuric acid is 
submitted to electrolysis, hydrogen gas is evolved at the negative pole, 
but the oxygen, which would otherwise be liberated, is entirely con- 
sumed in oxidising the alcohol. In the present experiments, the liquid 
was distilled after 48 hours’ action. It began to boil at 42°, and the 
boiling-point rose gradually to 80°. The distillate was saturated with 
calcium choride, and fractionated. It yielded a considerable quantity 
of aldehyde, ethy] formate and ethyl acetate, and a very small quantity 
of acetal, and of a new body, ethylidene monethylate. 

The latter compounds were isolated by decomposing the ethers by 
boiling with caustic potash, distilling the liquid, and then separating 
the undecomposed portions as an oily layer by the addition of calcium 
chloride and a small quantity of water. The portion boiling between 
88° and 90° was analysed, and numbers were obtained from which the 
formula C,H,,O. was calculated. 

It is not attacked by alkalis, but chromic acid converts it into acetic 
acid, the molecular weight corresponding with the foregoing formula, 
yielding sensibly two molecules of acetic acid. The author considers 
it to be ethylidene monethylate Css} rf, or acetal CsHal goer it 
which C,H; has been replaced by H. The residue of the distillation of 
the oxidised alcohol contained ethylsulphuric acid, which was also 
proved to be a result of the electrolytic action. .~ 


Constitution of Ethyl Phosphite and Phosphorous Acid. 
By C. ZiMMERMANN (Annalen der Chemie, clxxv, 1—24). 


Tue best yield of ethyl phosphite is obtained by acting with phos- 
phorus trichloride on freshly prepared sodium ethylate, which is freed 
from every trace of alcohol by heating it to 200°. The product, distilled 
in a current of hydrogen boils at 188°. On heating it with caustic 
potash it yields phosphorous acid and not ethylphosphinic acid, 


2445 
showing that its constitution is P(OC,Hs);, and not 0=PZ0C.Hs 
NOG: 
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which latter is generally assigned to it, because phosphorous acid is 
generally regarded as a bibasie acid, containing only two hydroxyls or 


H 
as being o=PCOH. 
Nou 


Nitric acid oxidises the ether to common phosphoric acid, no ethyl- 
phosphinic acid being formed, which also proves that it is an oxethyl- 
derivative of phosphorus. When ethyl phosphite is kept in an atmo- 
sphere of pure oxygen, it is gradually oxidised to triethyl phosphate, 
boiling at 214°. 

As phosphorous acid is easily resolved into phosphoric acid and 
hydrogen phosphide, it might be expected that on heating ethyl 
phosphite, triethyl-phosphine would be formed. This, however, is 
not the case; on heating the ether for 10 hours to 250°, gases contain- 
ing hydrogen phosphide and phosphoric acid were formed, the reaction 
probably taking place as follows :— 


4PO0,;(C.Hs)s — 38P0,H; + PH; +> 12C.H,. 


When ethyl] phosphite is heated with sulphur to above the melting- 
point of the latter, mercaptan and ethyl sulphide are formed, perhaps 
according to the equation :— 


2P0;(C.H;)s + 28 = (C.H;)28 + C.H;.SH + C,H, + 2P0,0.H;. 


These results show that phosphorous acid is P(OH);, and ought 
therefore to form tribasic salts. That such, however, are not easily 
obtained is not surprising, considering that the stronger phosphoric 
acid behaves towards carbonates like a bibasic acid. To deeide this 
question, one mol. of phosphorous acid was mixed with six mol. of pure 
sodium hydrate, and the solution precipitated with absolute alcohol. 
The viscid syrupy mass was well washed with alcohol, and dried in a 
vacuum over sulphuric acid. It could not, however, be obtained in the 
solid state, and therefore the proportions of phosphorus and sodium 
were determined and found to be in the proportion of 1:3. It could 
hardly be expected to obtain this salt in erystals, for even the bibasic 
alkaline phosphites crystallise only with the greatest difficulty. is 


Titanic Ethers. By E. Demarcay (Compt. rendus, Ixxx, 51—53). 


Tue only titanic ether hitherto known is the trichlorhydrin TiCl,.C,H,0, 
discovered by Friedel, and produced when equal parts of alcohol or 
ether and titanium chloride are distilled together. 

When 1 part of titanium chloride is gradually mixed with 4 parts of 
absolute alcohol, much hydrochloric acid is disengaged, and if the 
mixture be then heated in a vacuum over a water-bath at 80°—100°, 
the excess of hydrochloric acid and alcohol will be distilled off, and a 
white crystalline mass will remain. This product dissulved in a small 
quantity of boiling alcohol deposits, on cooling, a mass of brilliant, 
well-defined crystals, which have the composition TiO;C;H,Cl, and 
may be considered as the hydrochloride of titanic monochlorhydrin, 
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Ti(C,H,O),Cl.HCl. This body is readily decomposed by water, and 
even by absorption of moisture. 

Sodium ethylate dissolved in excess of alcohol, gives with an 
alcoholic solution of the hydrochloride of titanic monochlorhydrin, a 
precipitate of sodium chloride, and the decanted liquid, if the alcohol 
is not in excess, deposits, after some time, crystals of titanic ether 
Ti(C,H;O),. If the alcohol is in excess, a portion must be distilled 
off, and the fluid then left at rest protected from moisture. A solu- 
tion of titanic ether in ordinary ether becomes instantaneously turbid 
in contact with air, from the formation of a little titanic acid. Water 
precipitates this acid from the solution in the form of a gelatinous 
hydrate. 

| H. J. H. 


On the Preparation of Glycol. By A. ZeLier 
(J. pr. Chem. [2], x, 268—270). 


Tue author states that he has been unable to prepare glycol accord- 
ing to Demole’s method (Deut. Chem. Ges. Ber., vii, 641), by heating 
ethylene bromide and alcohol with potassium acetate ; no glycol passed 
over between 180°—190°, but in its place ethylene monoacetate. He was 
unable to account for the failure, as he worked according to Demole’s 
directions. Appended are remarks by Kolbe, who corroborates the 
above statement, but states that the second method given by Demole, 
which consists in heating ethylene bromide with alcohol and ethylene 
monoacetate, is satisfactory. 

E. W. P. 


A New Method for Preparing Glycol. By A. Zeuuer and 
G. Huerner (J. pr. Chem. [2], x, 270). 


InstTEaD of the alcoholic solution of potassium acetate, as described by 
Demole for the preparation of glycol, an aqueous solution of potassium 
carbonate is recommended, which avoids the formation of acetic ether. 
One molecule of carbonate dissolved in water, heated for ten hours in 
a flask with reversed condenser with 1 mol. ethylene bromide, yields 
pure glycol boiling at 194° (corr.). 

E. W. P. 


Boiling-point of Glycerin. By A. Oppenneim and N. SauzMann 
(Deut. Chem. Ges. Ber., vii, 1622, 1623). 


Most handbooks state that glycerin boils with partial decomposition, 
although Mendelejeff has shown that it boils constantly at 290°. As 
at that time crystallised glycerin was not known, the authors have 
again determined the boiling-point of pure crystallised glycerin and 
found 290°:08 to be the corrected boiling-point, the pressure being 
756°55 mm. Although the distillation did not proceed quickly, only 4 
small quantity of polyglycerins was left behind. 9 
C. S$. 
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Note on the Compound formed by the direct union of 
Propylene and Hypochlorous Acid. By L. Henry (Compt. 
rend., Ixxix, 12083—1207 and 1258). 


“WHEN a non-saturated compound (C,H,Y) containing carbon atoms 
unequally hydrogenised, such as CH:, CH, OC, &c., enters into com- 
bination with any molecular system XX’ formed of simple or com- 
pound radicles, the latter differing inter se in nature, quality, and 
chemical energy, the more negative radicle X attaches itself to the 
less hydrogenised carbon-grouping, while the less negative X’ unites 
with the one containing the greater proportion of hydrogen.” 

If this law be admitted, isopropylene should, in uniting with hypo- 
chlorous acid, furnish the alcoholic and primary monochlorhydrin, 
CH;—CHCI—CH,.OH ; but according to Markownikoff, the secondary 
chlorhydrin, CH; —-CH.OH—CH,(CIl, is obtained. By the action of na- 
scent hydrogen, the former compound should yield the normal alcohol, 
the latter the secondary alcohol; and in a similar manner by oxidation 
the former would yield chloropropylic aldehyde or chloropropionic acid ; 
the latter, monochloracetone or the products of its decomposition. 

Markownikoff obtained by the action of chromic anhydride a colour- 
less, pungent liquid, boiling at 116°—120°, and capable of combining 
with sodium acid sulphite; this he considered to be the chloroketone, 
and therefore assigned the secondary formula, CH;—-CH.OH—CH,Cl, 
to the first compound, as above mentioned. 

The author is of opinion that the evidence is insufficient to show 
that it is the ketone and not the chloraldehyde which is formed, since 
the boiling-point of the latter would be about 118°, and it would pos- 
sess the more salient properties of the ketones. In order to decide the 
question of the constitution of the chlorhydrin, he has pushed the 
oxidation beyond the point at which Markownikoff stopped, and 
obtained, as he anticipated, chloropropionic acid. 

Without enumerating the details relating to the manipulation, it 
may be stated that the acid was identical with the product obtained 
by the action of phosphoric chloride upon lactic acid. It was a thick, 
colourless liquid, easily soluble in water and alcohol; sp. gr. 1°26 at 
13°, boiling-point 180°—185°; density of its vapour 3°64 (calculated 
density 3°74). The numbers obtained on analysis likewise corresponded 
with those calculated from the formula C;H;ClO,. It would appear 
therefore that Markownikoff is wrong, and that the primary chlor- 
hydrin, CH;—CHCI—CH;.OH, and not the secondary one, is pro- 
duced by the addition of hypochlorous acid to isopropylene, and that 
the reaction forms no exception to the general rule. * 


Specific Rotatory Power of Mannite. By G. Boucnarpat 
(Compt. rend., xxx, 120—128). 
Vicnow’s experiments, which have been already noticed in this Journal 
(p. 52 of this volume), showed that the addition of boric acid or borax 


to solutions of mannite increased their rotatory power; that under 
these circumstances mannite was dextro-rotatory, with a deviation 
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equal to + 0°8255° for solutions containing 0°13 of mannite in a unit- 
weight of the solution. Bichat is said to have arrived at similar 
results by examining a pure solution of mannite through a tube 4 
metres long. 

The author objects altogether to Vignon’s results. He considers 
the use of boric acid improper, since, under such circumstances, its 
ordinary chemical reactions are disguised, and it becomes impossible 
to say what might be its effect upon the optical properties of mannite. 
Among other facts he mentions that calcium borate, which is insoluble 
in water, is readily soluble in solutions of mannite, from which solution 
the mannite is recoverable only with great difficulty, and that the 
dextro-rotatory power of the liquid so obtained increases with, and is 
proportional to, the quantity of calcium borate dissolved. Caustic 
soda, equally with borates, affects the rotatory power of mannite, but 
with this reagent the deviation is to the left and not to the right. 

Abandoning therefore all attempts to increase the rotatory power by 
the addition of chemical reagents to the solution, he has examined the 
pure aqueous solution after the manner adopted by Bichat, enclosing 
it in a tube about 3 meters long. In this way he has established that 
it possesses a levo-rotatory and not a dextro-rotatory power, the devia- 
tion being —0° 15’ for a solution containing 15 per cent. of mannite. 

J. W. 


Note on the Composition of Hydrous Calcium Glycollate. 
By R. Firrie (J. pr. Chem. [2], x, 271). 


From the accordant results of Eghis, Gorup-Besanez, and Fahlberg 
it appears that crystallised hydrated calcium glycollate contains 
between 27 and 28 per cent. water, agreeing with the formula 
(C,H;0;);Ca + 4H,0. Eghis and Gorup-Besanez wroie the formula 
C.H;0;Ca + 2H,0, which is right if the old atomic weight Ca = 20 be 
adopted. Fahlberg, however, writes it (CH,HOCOO),Ca + 2H,0, 
which is wrong. It is necessary to call attention to this confusion 
between the old and new atomie weights of calcium, as the incorrect 
formula last quoted seems to have made its way into recent chemical 
literature, e.g., in a paper by Carius (J. pr. Chem. [2], ix, oe ‘ 


Constitution of Pinacolin. By A. BurLERow 
(Ann. Chem. Pharm., clxxiv, 125—128). 


C(CH,)s 


Botierow regards pinacolin as methylpseudobutyl ketone, CO; 


CH; 
containing tertiary butyl. The correctness of this view is now esta- 
blished conclusively by the synthetical formation of pinacolin by the 
action of trimethacetyl chloride on zinc methyl. The resulting ketone 
agrees with the pinacolin from acetone in every respect. 

Further experiments are now wanted to determine whether pia- 
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cone has the symmetrical structure OLOH’S OF or a constitution 


C(CH;)s 
CCH,(OH),’ 
W. A. 


corresponding with that of ethidene derivatives, { 


Constitution of Nitro-ethane. By A. GEUTHER 
(Deut. Chem. Ges. Ber., vii, 1620—1621). 


Wuen nitro-ethane is heated with an aqueous solution of phosphorous 
acid to 100°, it is converted into ammonia and acetic acid. The author 
regards it therefore as oxide of acetamide. 

C. S. 


Constitution of the Pseudonitrols. By V. Meyer and 
J. Locuer (Deut. Chem. Ges. Ber., vii, 1613—1618). 


Wuen the deep-blue alcoholic solution of isopropyl nitro] is slowly 
evaporated, large, colourless, transparent, monoclinic crystals are ob- 
tained, consisting of oP, 0P, +P, which are either simple, or in 
twins; @:b:¢ = 1:2911: 1: 0°6772; B = 61° 52’. When sodium 
amalgam is added to the alcoholic solution, it becomes colourless, and 
sodium nitrite crystallises out. By adding chromic trioxide carefully 
toa solution of the nitrol in acetic acid, it is oxidised to dinitropopane, 
C;H.(NO2)2, which readily volatilises with steam, and has a great 
resemblance to camphor, forming a white, translucent, tough, crystal- ’ 
line mass. It melts at 53°, boils at 185°5°, and sublimes very readily. 
It is not soluble in alkalis, but very freely in alcohol, ether, and acetic 
acid. The formation of dinitropropane is a further proof that the 
pseudonitrols are nitronitroso-compounds. 


Isopropylnitrol. Dinitropropane. 
CH; 3 
NO | NO, 


C 
NO; | <xo. 
CH, CH, 


Cyanamide. By E. MuLpER 
(Deut. Chem. Ges. Ber., vii, 1631—1634). 


Wuen ethyl oxalate and cyanamide are heated together to 100°—120°, 
apale yellow body, C,H,N;O, is formed, which is insoluble in water, 
and decomposed by acids. we 
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Cyanamide. By E. Mutoer and P. A. R. Smit 
(Deut. Chem. Ges. Ber., vii, 1634—1637). 


WHEN hydrochloric acid is passed into an ethereal solution of cyana- 
mide, the compound, CN,H,.2HCI, crystallises out. Silver nitrate 
precipitates from its aqueous solution silver chloride, and from an 
ammoniacal solution silver-cyanamide. Cyanamide, therefore, appears 


to be carbodi-imide, cf ; 
\wH 


When lead dioxide is added to a solution of sulphurea containing a 
little acetic acid, sulphur separates out, and cyanamide is formed. 
Hypochlorous acid acts in a similar way, only the sulphur is also 
quickly oxidised. When a galvanic current is passed through an acid 
solution of sulphurea, ammonia and hydrocyanic acid are formed. The 


latter is also formed when cyanamide is decomposed by the current. 
C. S. 


Dicyanodiamidine. By E. Baumann . 
(Deut. Chem. Ges. Ber., vii, 1766—1773). 


Arter referring to Haag’s observations (Ann. Chem. Pharm., exxii, 25), 
that the action of dilute acids on dicyanodiamide causes it to take up 
a molecule of water, with formation of a strong base, dicyanodiamidine, 
and to the synthetical preparation of the latter by heating urea with 
guanidine (Baumann, Deut. Chem. Ges. Ber., vii, 446), the author 
describes some advantageous modifications of the process, and gives 


/NH.CO.NH: 
\NH, 


midine. 

The neutral carbonate, (C,HgN,O;).H.COs, is formed by decomposing 
a concentrated solution of the sulphate with barium carbonate sus- 
pended in water. On evaporating the solution over sulphuric acid, 
until it becomes a syrup, needles are deposited, which, however, cannot 
be separated from the mother-liquor in a state fit for analysis. If the 
solution of the carbonate is evaporated at 100°, ammonia and carbonic 
anhydride are given off; the addition of alcohol now causes the sepa- 
ration of crystals, which are easily soluble in water, but only slightly 
so in alcohol. These, on analysis, were found to be guanidine car- 
bonate; they are identical with what Haag described as free dicyano- 
diamidine. The same decomposition takes place slowly at the ordinary 
temperature. If carbonic anhydride is passed into a moderately strong 
solution of dicyanodiamidine carbonate, a crystalline precipitate begins 
to form, consisting of slender microscopic needles of dicyanodiamidine 
dicarbonate, C,H,N,O.H.CO;. It is slightly soluble in cold water, and 
the solution readily decomposes, with evolution of ammonia and car- 
bonic anhydride, leaving guanidine carbonate. When the crystals 
are heated, they also decompose, guanidine carbonate and dicyano- 


NH—C , as the constitutional formula for dicyanodia- 


@awR*sa re“ Tt 


fr oe @ 


> —— ite | 
' ™ 


ORGANIC CHEMISTRY. 447 


diamidine carbonate being produced; the latter can be readily sepa- 
rated, as it is very soluble in alcohol. 

A solution of the free base may be obtained by decomposing the 
hydrochloride with silver oxide; it is strongly basic, and absorbs car- 
bonic anhydride from the atmosphere. The solution, evaporated over 
sulphuric acid gave crystals resembling those of urea, but they could 
not be obtained fit for analysis. The crystals are easily soluble in 
alcohol, and the addition of ether to the solution produces a slight 
crystalline precipitate. 

Dicyanodiamidine sulphate and hydrochloride, when heated, com- 
pletely decompose into ammonium salts, ammonia, and a white, 
amorphous body, slightly soluble in cold, easily in hot water, and pos- 
sessing feeble basic properties. It is soluble in acids and alkalis, 
forming crystalline compounds with the first, which, however, are 
easily decomposed. 

Dicyanodiamidine hydrochloride, oxidised with potassium chlorate 
and dilute hydrochloric acid, yields guanidine hydrochloride— 


2C.H,N,O + 30 = 2CN;3H; + 2CO, + 2N + H,0. 


When a solution of dicyanodiamidine sulphate is boiled with excess 
of barium hydrate, barium carbonate is precipitated, and ammonia 
evolved ; the clear solution yields urea on evaporation— 


C.H,N,O + 2H.0 —— CN.H,;0O + Co, + 2NHs. 


The author hopes to prepare derivatives of dicyanodiamidine by the 
action, on the one hand of urea on substituted guanidines, and on the 
other, by that of substituted ureas on guanidine. 

C. E. G. 


On Cyanocarbonic Acid, its Ethers, and its Derivatives. 
By A. Weppiae (J. pr. Chem. [2], x, 193—222). 


CranocarBonic acid may be theoretically derived from cyanogen by the 
following equations : 


CN CN CN CN 
| +H,O= | ; | +H,O = + NH. 
CN CO.NH, CO.NH, COOH 


Cyanocarbonic acid would afford a starting point for a number of 
compounds belonging to the uric acid group; for instance, the ether of 
parabanic acid might be obtained by the action of chlorocarbonic 
ether ; monochloracetic acid might act on the amide of cyanocarbonic 
acid, to form barbituric acid and ethyl-oxalyl chloride, a compound 
having a similar composition to that of the ethyl compound of alloxan ; 
and finally a body having the percentage composition of uric acid 
might be obtained by the action of carbonyl chloride on the amide, and 
subsequent addition of two atoms of hydrogen. The author has unfor- 
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tunately failed in obtaining either the cyanocarbonic acid or its amide, 
on account of their instability. He has, however, prepared a number 
of derivatives of the acid from oxamic ether, yaaa H, : 

The ethyl oxamate was prepared by acting on oxalic ether dis. 
solved in alcohol, with an ethereal solution of ammonia, taking care 
to prevent the temperature from rising. 

Cyanocarbonic ethyl-ether, CN.CO.OC,H;, may be prepared from 
oxamic ether by the action of phosphoric anhydride, equal weights of 
the two substances being placed in a large retort and heated ; the ether 
distils over at 120°. The distillation may be continued till the tem. 
perature has reached 160°—170°. On re-distilling twice the oil which 
comes over, it has a constant boiling-point of 115°—116°. Cyano. 
carbonic ethyl-ether is lighter than water ; it mixes in all proportions 
with ether and alcohol, but does not mix with water. If it be allowed 
to stand in contact with water, it decomposes into bydrocyanic acid, 
carbonic anhydride and alcohol. This decomposition takes place more 
rapidly on heating. 

The methyl ether has similar properties. It boils at 100°—101°, and 
decomposes with water into ethyl alcohol, carbonic anhydride, and 
hydrocyanic acid. 

On treatment with hydrogen sulphide, it yields methyl sulphoxamate, 
CS.NH, 


| 
CO.OCH; 
at 86°. 

The isobutyl ether boils at 146°, and is not so easily decomposed by 
water as the ethyl and methyl ethers. Sulphuretted hydrogen trans- 
forms it into butyl sulphoxamate. 

Alkalis decompose ethyl cyanocarbonate, with formation of hydro- 
cyanic acid, potassium carbonate, and alcohol. Nevertheless, on 
adding silver nitrate, the precipitate of silver cyanide is not pure, but 
appears to contain cyanocarbonate, from which the author has not 
succeeded in separating it. Attempts to form cyanocarbonates of 
other metals were also without result. 

Concentrated hydrochloric acid resolves the ethyl ether into oxalic 
acid, ammonium chloride, and alcohol. Ammonia does not give the 
amide, but urethane, NH,.CO.OC,H;; a product also formed by its 


action on chlorocarbonic ether. An attempt to form the amide by 
withdrawing the elements of water from sulphoxamide, Hagan was 


, @ substance crystallising in yellow needles, and melting 


also unsuccessful. 

Methylamine and aniline give respectively methy]l- and phenyl 
urethane. ; 

Nascent hydrogen transforms CN.CO.OC,H; into ethyl-glycocine, 
CH.(NH,)CO.OC,H;. The reduction must be performed by hydriodic 
acid, for both sodium-amalgam in alkaline solution, and zinc and hydro- 
chloric acid decompose the ether. 7 

Paracyanocarbonic ethyl-ether—By the action of potassium on ethy! 
cyanide, Kolbe succeeded in polymerising it. Its action on cyanocal- 
bonic ether is violent, and the products are not suitable for investig* 


ORGANIC CHEMISTRY. 449 


tion. The action of a small quantity of bromine under pressure, 
however, has the effect of converting the ether into a polymeride, 
which forms small white needles. This polymeride is also formed 
when the ether is saturated with gaseous hydrochloric acid, and heated 
to 100° in sealed tubes. It crystallises as in hexagonal prisms, which 
melt at 165°. It cannot be distilled ; the determination of its vapour- 
density is therefore impossible. 

Paracyanocarbonic acid.—The action of alkalies on the ether 
produces salts of paracyanocarbonic acid. It may be precipitated 
from its salts by hydrochloric acid, and forms a bulky white mass. It 
carries down about 5 per cent. of potassium chloride, from which it 
cannot be purified by washing. The silver salt comes down as a yellow 
precipitate on addition of silver nitrate to the potassium salt. It is 
insoluble in nitric acid. It has the formula, CN.CO.OAg. 

By slow evaporation in a vacuum, the potassiwm salt may be obtained 
in long needles; on heating its solution it is resolved into potassium 
oxalate. 

The calcium salt is white, dissolves in acetic acid, and in excess 
of water. Acetate of lead gives a white crystalline precipitate, nitrate of 
silver a yellow precipitate, soluble in ammonia, and reprecipitated by 
nitric acid. The mercuric and mercurous salts are white and yellow 
respectively ; the zinc and cadmium salts white; the iron salt brown, 
and the copper salt green. 

Paracyanocarbonic methyl-ether may be prepared by heating methyl 
iodide and the silver salt with alcohol in sealed tubes to 100°. Cyano- 
carbonic methyl-ether may be polymerised by treatment with hydro- 
chloric acid. It forms small needles melting at 184°. 

The isobutylic ether fuses at 158°. 

The amide, which may be obtained by the action of aqueous or 
alcoholic ammonia, is a white crystalline powder, insoluble in all ordi- 
nary solvents. It decomposes when heated. The methylamide pre- 
sents the appearance of white needles, soluble in alcohol and water ; 
its melting-point is 250°. The phenylamide was also prepared, and 
crystallises in yellow needles. 

The analogy of cyanocarbonic to chlorocarbonic compounds is plainly 
shown in the foregoing substances. They differ in the property of 
polymerising possessed by cyanocarbonates. It may be worthy of 
remark, that these are the only instances of cyanogen-compounds of 
the fatty series showing this tendency. 

W. R. 


Pyroracemic Ureides. By E. Grimavx 
(Compt. rend., Ixxx, 53—56). 


Dipyroracemic Triureide—When equal parts of urea and pyroracemic 
acid are left together at 100° for an hour or two, a hard mass is ob- 
tained, which, when dissolved in 250 times its weight of boiling water, 
deposits on cooling, white slender needles, consisting of pyroracemic 
triureide, C,H,.N,O;, and formed according to the equation : 


2C,H,0; + 3CON,H, = C,H,.N,0O; + 4H.0. 
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Tetrapyroracemic Triwreide, C\sHyNeOs.—This body is obtained by 
heating to 100°, 2 parts of pyroracemic acid with 1 part of urea. The 
amorphous mass produced is purified by boiling water, in which it is 
completely insoluble, and then appears as a white powder. It isa 
remarkably stable body, not being decomposed even at the boiling 
temperature, by nitric acid, aqua regia, or sulphuric acid. A substance 
having the same properties is produced when pyruvil is heated to 170° 
for ten hours. 

Dipyroracemic Tetra-ureide.—In the preparation of dipyroracemic 
triureide, there is always obtained a white amorphous residue, insoluble 
in water, and presenting some of the characters of tetrapyroracemic 
triwreide, but distinguished from it by dissolving rapidly in alkalis, 
without swelling or giving a gelatinous solution. This body appears 
to he dipyroracemic tetra-wreide, C\3HigNgO;. 

The action of pyroracemic acid on urea furnishes the following 
compounds according to the proportions of the two bodies. 


C;H,N,O; pyroracemic diureide (pyruvil). 
C,H,,N,O; dipyroracemic triureide. 
C,;H,,.N,O, dipyroracemic tetraureide. 
C,sHyN,O, tetrapyroracemic triureide. 


The two former only are crystalline. The derivatives which they 
furnish are— 


C,H,N.O. pyroracemic mono-ureide, 
C,,H;(NO.)N,0, nitropyroracemic mono-ureide, 


which are decomposed by bromine into bromopicrin and parabanic 


acid. 
H. J. . 


Isomeric Dichlorobenzenes. By F. BreiLstTE1N and 
. A. Kursatow (Deut. Chem. Ges. Ber., vii, 1759—1762). 


Tue authors had formerly observed a difference in the action of 
nitric acid on the orthodichlorobenzene obtained from liquid chloro- 
phenol by the action of phosphorus pentachloride, and that prepared 
by the chlorination of benzene. It was found, however, that this 
difference was owing to the presence of solid paradichlorobenzene in 
the latter. On dissolving the impure chlorobenzene in sulphuric acid 
and diluting with water, the para compound is precipitated, whilst 
dichlorobenzene-sulphonic acid remains in solution. The free sulphonic 
acid, when distilled, gives pure orthodichlorobenzene boiling at 179, 
and readily converted by nitric acid into CsH;Cl,.NO, melting at 43°, 
The following salts of the corresponding sulphonic acid were prepared: 
—Barium salt, (C,H;Cl.SO;).Ba + 2H,0 : scales slightly soluble in water. 
Lead salt, (CsH;Cl,.SO*),Pb+2H,0: needles, still less soluble. Calciwm 
salt, (C;H;Cl,.SO;)Ca+2H,0 : silky needles, easily soluble in water. 
Metadichlorobenzene from dinitrobenzene boils at 172°, and hasa 
density of 1°307 at 0°. The barium salt of the sulphonic acid forms 
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short thick needles, (CsH;Cl,.SO;).Ba + H,O. The lead salt, 
(C;H;Cl.SO;)2Pb + 3H,0, short lustrous needles; and the caleiwm 
salt (CsH°C1,80;).Ca + 2H,0, brilliant needles very soluble in water. 
Metadichlorobenzene, when dissolved in nitric acid, forms only a 
mono-derivative, CsH3Cl,.NO., which crystallises from alcohol in colour- 
less glistening needles melting at 33°. 

As these results are not in accordance with those obtained by 
Wurster and Grubenmann (ibid., 416), who state that Reise’s liquid 
dibromobenzene is identical with metadibromobenzene, the authors 
have instituted a comparison of the chlorinated derivatives of benzene 
and aniline with the corresponding bromine derivatives, and have 
found, without exception, a complete agreement between them. 

The acetyl compound of solid vhloraniline crystallises from acetic 
acid in long thick needles which melt at 172°5°. This was then ni- 
trated and decomposed bysoda. The chloronitraniline, C,H;C!.NO,.NH,, 
thus obtained crystallises from light petroleum in orange-coloured 
needles which melt at 115°. Its solution in concentrated hydrochloric 
acid is precipitated by water. The same compound is obtained when 
the dichloronitrobenzene, C,H;Cl,.NO,, melting at 54°5° (from solid 
dichlorobenzene) is heated with alcoholic ammonia to 220°. On 
treating it with nitrous acid and alcohol, the same metachloronitro- 
benzene, C,H,Cl.NO., is obtained as from dinitrobenzene. It melts at 
46° and boils at 233°. Liquid metachloraniline was prepared from 
it. 

The simplest method of preparing metadichlorobenzene is to 
decompose dichloraniline with nitrous ether. The product was proved 
to be identical with that obtained from the nitrodichlorobenzene 
melting at 33°, by comparison of the salts of the sulphonic acid, 
(;H;Cl,.SO,;H. The dichloraniline was prepared by passing the theo- 
retical amount of chlorine into a solution of 100 grams of acetanilide in 
525 c.c. glacial acetic acid and 350 of water. The crystalline precipitate 
is decomposed by an alkali, and the dichloraniline separated from the 
monochloraniline by Griess’s method. The dichloraniline crystallises 
on dilute alcohol in long silky needles which melt at 63° and boil 
at 245°. 

These results confirm those which Meyer, Stuber, Wurster and 
others have obtained with the bromo-derivatives of benzene and 
aniline, with the exception of the constitution of the liquid dibromo- 
benzene. Meyer has recently shown (ibid., 1560), that the liquid 
dibromobenzene is different from the meta compound. 

The authors’ researches point out the way by which pure orthodi- 
bromobenzene can be obtained from the liquid dibromobenzene. 


C. E. G. 
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Behaviour of Nitrobenzene with Chlorine, By A, Lausen- 
HEIMER (Deut. Chem. Ges. Ber., vii, 1765). 


AtruoucsH chlorine by itself has no action on nitrobenzene, yet when 
about 10 per cent. of iodine is added to the latter, the gas is readily 
absorbed, and hydrochloric acid evolved. When the requisite amount 
of chlorine has been passed in to form monochloronitrobenzene and 
iodine trichloride, and the liquid is left to itself, the product solidifies 
to a crystalline mass. After agitation with an alkaline solution, 
washing, and distillmg in a current of steam, a yellow liquid is 
obtained, which becomes almost solid at 0°. It is now pressed and 
crystallised from alcohol, when it forms pure monochloronitrobenzene, 
C.H,Cl.NO,, melting at 45°, and identical with that obtained by Griess 
on heating the platinum salt of the diazo-compound from paranitraniline 
with soda. 
C. E. G. 


Nitrosobenzene and Nitrosonaphthalene. By A. Barrer 
(Deut. Chem. Ges. Ber., vii, 1638—1640). 


WHEN solutions of nitrosyl bromide, NOBr, and mercury-pheny] in 
benzene are mixed, colourless crystals, probably consisting of 
C.H;HgBr, separate out, while the liquid assumes a green colour and the 
smell of oil of mustard. On distillation a green liquid passes over 
containing nitrosobenzene, CsH;NO, which, however, could not have 
been obtained in the pure state. By treating it with tin and hydro. 
chloric acid it is converted into aniline, and on heating it with aniline 
acetate, it yields azobenzene. Acids decompose it, hydrochloric acid pro- 
ducing a yellowish-red, and sulphuric acid an intense reddish-violet 
colour. Nitrosobenzene is also formed by using nitrosyl chloride, and 
by using, instead of benzene, chloroform or carbon sulphide as solvents. 
Nitrosyl chloride is best employed in the form of SnClk + 2NOCI, 
which compound is readily obtained in large yellow crystals by passing 
the vapour of aqua regia over stannic chloride. 

Nitrosonaphthalene, CoH,;NO,, is obtained by adding to a cold solution 
of mercury-naphthy] in 50 parts of carbon sulphide, a mixture obtained 
by dissolving bromine and carbon sulphide, and saturating this solv- 
tion at —20° with nitric oxide :— 


Heg(CiwH7)2 + NOBr = Hg(C.H,)Br + C,.H,NO. 


It forms yellow mammellated crystals, which quickly become red in 
the air, melt at 84°, and decompose at 134°. It volatilises with steam 
and gives out a very pungent smell resembling that of nitrosodimethyl- 
aniline. With aniline it forms a red compound; in concentrated 
sulphuric acid it dissolves with a cherry-red colour; acids and alkalis 
decompose it on heating. By adding sulphuric acid to its solution m 


phenol a blue colour is produced. “a 
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Researches on the Members of the Hydrobenzoin Series. 
By C. Forsrand Ta. Zincxe (Deut. Chem. Ges. Ber., vii, 1708—1714). 


Accorpinc to Limpricht and Schwanert (Ann. Chem. Pharm., elx, 177) 
two isomeric bodies, toluylene and isotoluylene alcohols, are formed by 
the action of silver acetate on stilbene bromide, and a third isomeride, 
stilbene alcohol, apparently identical with the hydrobenzoin of Ammann 
and Fittig, by the action of alcoholic potash on benzoin. A fourth 
omeride of these bodies would then be the isohydrobenzoin of the 
last-named chemists. 

The existence of four isomeric alcohols CyH (OH), is quite in 
accordance with our present theoretical views, if the arrangement 
(.—C—C,—C be accepted for three, and C,—-C—-C—(, for the fourth. 
In this way the two isomerides from benzoic aldehyde may be accounted 
for, whereas the isomerism of the two modifications from stilbene 
bromide, and the one from benzoin, can scarcely be explained on this 
hypothesis, since in both bodies the arrangement C;—C—-C—C, must 
be accepted. 

The authors have undertaken the investigation of these alcohols, to 
which they give the name of hydrobenzoin alcohol. 

The Hydrobenzoins from Benzoic Aldehyde.—The authors find, in 
accordance with the results of previous experimenters, that the action 
of sodium amalgam on a mixture of benzoic aldehyde and water, or on 
asolution of the aldehyde in ether containing water, or in acetic acid, 
produces both hydrobenzoin and isohydrobenzoin. The same products 
are formed by the action of zinc and hydrochloric acid on an alcoholic 
solution of benzoic aldehyde, but could not be obtained when sulphuric 
acid was substituted for hydrochloric acid, or when water was used 
instead of alcohol. The action of zinc on the aldehyde in acetic acid 
yielded no better results. The by-products, which are formed simul- 
taneously with hydrobenzoin and isohydrobenzoin in all methods, 
yield benzoic acid on oxidation, and in no case derivatives of benzyl- 
toluene or benzophonone. 

Benzoin treated with sodium amalgam gave the hydrobenzoin of 

Zinin. No isohydrobenzoin could be detected, whether the action 
took place in aqueous or in alcoholic solutions, either hot or cold. 
_ The compounds obtained by the treatment of both hydrobenzoin and 
isohydrobenzoin with acetic chloride, acetic anhydride, acetic acid, and 
benzoic chloride have been examined. The action of pentachloride and 
pentabromide of phosphorus on both alcohols gives the same bodies 
identical with the ordinary stilbene chloride and bromide. 

The Hydrobenzoins from Stilbene Bromide.—Stilbene bromide heated 
for several hours to 170°—180° with potassium acetate and alcohol 
yields, as principal product, monobromstilbene and a small quantity of 
stilbene, but no alcoholic compounds. If acetic acid be substituted for 
the alcohol in this reaction the same bodies are formed in small 
quantities, the principal products being the two isohydrobenzoin 


acetates CH. { 00,0 and Cy.Hi. ane Hydrobenzoin, or its 


derivatives could not be detected. When, however, silver acetate is 
used in place of the potassium salt, the two preceding derivatives of 
VoL. XXVIII. 21 
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isohydrobenzoin are formed, together with hydrobenzoin diacetate. 
A similar result is obtained by heating stilbene bromide with silver 
benzoate and xylene; hydrobenzoin dibenzoate, and isohydrobenzoin 
dibenzoate, which exhibit perfectly different properties, and may be 
easily separated, are formed simultaneously. The hydrobenzoin deriva- 
tives obtained in these reactions yield on saponification a hydrobenzoin 
alcohol identical with that of Zinin and Ammann, and with that 
obtained by the authors from benzoic aldehyde. 

In all these reactions resinous by-products, containing more or less 
bromine, are produced, which, on saponification with alcoholic potash, 
yield isohydrobenzoin, but never hydrobenzoin. 

The production of two isomeric alcohols from the same stilbene 
bromide may be easily accounted for if it be assumed that at least 
two isomeric modifications, possibly derived from two stilbenes, are 
present in the bromide,* and that by the action of potassium acetate 
the one is converted into stilbene, the other into derivatives of 
isohydrobenzoin, whilst silver acetate converts both into their respec. 
tive alecholic derivatives. In this case the stilbene derived from the 
action of potassium acetate when, reconverted into bromide, should 
yield hydrobenzoin derivatives only. This is, however, not the case. 
Stilbene bromide prepared from the stilbene formed by the action of 
potassium acetate, gives derivatives of both alcohols on treatment with 
silver acetate, and with potassium acetate, isohydrobenzoin and 
stilbene. 

In order to decide this question, the authors propose to prepare the 
stilbene bromides from the pure alcohols, and submit them in each case 
to the action of potassium and silver acetates. The following con- 
pounds have been prepared and examined :— 


Hydrobenzoin. Isohydrobenzoin. 
Dibromide, C,,H,,Br. .. Melts at 283° ...... Melts at 232°. 
Diacetate, 
CywH2(C2H302)2 eeeeee Melts at 134° Trt. Melts at 117°—118". 
Monacetate, 


CyH2(OH)(C,H;0.).. Melts at 84° ...... Melts at 87°—88°. 
Dibenzoate, 

C,Hi2(C;H;0,)2...... Not very soluble in Easily soluble in hot 
hot alcohol. Melts alcohol. Melts at 
at 246°—247°. 1538°—154°. 

W. H. P. 


On the Difference between the Boiling-points of Dipheny! 
and Diphenylene Compounds. By C. Grazse (Deut. Chem 
Ges. Ber., vii, 1629—163V). 


Phenyl ether (C.H;).0 246°. 
Diphenyl-methane (C,H;).CH; 261°—262°. 
Phenyl sulphide (C;H;).S 292°5°. 


* The stilbene bromide used in these experiments was prepared from benvj! 
sulphide, and purified with the greatest care.—W. H. P. 
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Benzophenone (C.H;).CO 295°. 


C;,H;,—CH 
Stilbene | 306°—307°. 
C;H;—CH 
Diphenylamine (C,H;),.NH 310°. 
C.H, 
Diphenylene oxide | So 287°—288°. 
C,H, 
C,H 
Diphenylene methane | ou, 300°—304°. 
oHy 
C,H, 
Diphenylene sulphide _| Ys 332°—833°. 
C,H, 
C, 
Diphenylene ketone | CoO 336°—338". 
C.Hy 
C;H,—CH 
Phenanthrene | | 340°. 
C;H,—CH 
C.Hy 
Carbazol | NH 354°. 
C,H, 


This table shows that diphenylene compounds boil about 40°—41° 
higher than the corresponding diphenyl compounds; phenanthrene 
alone makes an exception. 

C. S. 


Synthesis of Metaethyltoluene. By E. WrRoBLEVSKY 
(Deut. Chem. Ges. Ber., vii, 1680). 


Tas synthesis was effected by digesting the metabromotoluene pre- 
pared from bromoparatoluidine with ethyl bromide and sodium. Meta- 
ethyltoluidine is a colourless liquid boiling at 158°—159°, and having a 
specific gravity of 0°869 at 20°. It yields isophthalic acid on oxidation, 
and two sulpho-acids were prepared from it. The barium salt of 
the a-acid contains [C,H;(C,H;) . CH; . SO;],.Ba + 6H,0, is slightly 
swluble, and crystallises well. That of the (-acid contains 
(CH,( C;H;)CH; . SO;].Ba + 3H,0, and forms small, readily soluble 
prisms, 


= 


Dinaphthylmethane and its Derivatives. By J. GraBowsx1 
(Deut. Chem. Ges. Ber., vii, 1605—1608). 


Tuis hydrocarbon is prepared by gradually adding 10 parts of sul- 

phuric acid to a well-cooled solution of 5 parts of naphthalene, 1 part of 

methylal, and 20 parts of chloroform. After standing for 12 hours, 30 
212 
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parts of water are added, and after distilling off the chloroform the 
precipitate is well washed and then exhausted with boiling ether. The 
residue which is left after evaporating this solution is distilled, the 
portion boiling above 300° being collected separately. It is a dark 
yellow mass, becoming crystalline on trituration with cold alcohol. 
By recrystallisation from hot alcohol the pure hydrocarbon is obtained 
in short prisms, melting at 109° and boiling at 360°. It is freely 
soluble in ether, benzene, and chloroform, and dissolves in 15 parts of 
boiling and 120 of cold alcohol. 
Dinaphthylmethane is formed according to the equation— 


CH,(OCHs3). + 2C,.Hs — 2(HO.CH;) — (CioH;)2C He. 


It is not oxidised by chromic acid solution even at 140°. With picric 
acid it forms the compound C2,H,, + 2C;H;(OH)(NO,)s, crystallising 
in red prisms melting at 142°—143°. Consequently each naphthyl- 
group combines with one molecule of picric acid, and this shows how 
careful one must be in determining the molecular weight of complicated 
hydrocarbons by means of the picric acid compounds. 

Tetranitrodinaphthylmethane is readily formed by dissolving the 
hydrocarbon in strong nitric acid. On standing for 12—14 hours, 
almost colourless rhombic crystals separate out, which become yellow 
on exposure to light and decompose at 260°—270°. They are almost 
insoluble in alcohol, ether, chloroform, benzene, and acetic acid, but 
tolerably soluble in aniline. 

C. S$. 


Fluorene. By F. Barspirer (Compt. rend., Ixxix, 1151—1153). 


By treatment with bichromate of potassium and sulphuric acid fluorene 
yields several products of oxidation. A compound has been isolated 
which crystallises in yellowish white needles, melting at about 270°, 
and seems to be the quinone, C,;H,O.. The examination of this com- 
pound is not yet completed. Another body obtained at the same time 
melts at 81°—82°, and has been identified with the diphenylene ketone 
of Fittig and Ostermayer or diphenylenecarbonyl of Berthelot. 
Amongst other derivatives of fluorene, the author points to the 
existence of a fluorenic alcohol, C,3HiyO, which he expects to produce 
by hydrogenating diphenylenecarbonyl. i'd 


Oxidation-products of Camphor. By J. Kacuier 
(Deut. Chem. Ges. Ber., vii, 1728—1730). 


Tue author has previously shown that by the oxidation of camphor 
with nitric acid a new acid is produced besides camphoric acid, namely 
camphoronic acid. The latter can be separated from the solution,—after 
evaporation, to remove as much as possible of the excess of nitric acid, 
—by supersaturating with ammonia, adding barium chloride and thet 
boiling the filtered solution. By this means barium camphoronate 
separates as a heavy sandy precipitate, which may thenbe decom 
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posed by dilute sulphuric acid, the solution agitated with ether, and 
the ethereal solution evaporated; a syrupy mass is thus obtained 
which, when dissolved in water and slowly evaporated with addition 
of a few drops of nitric acid, yields camphoronic acid, C,H,.0;, in the 
crystalline state. The filtrate from the barium salt, when precipitated 
by sulphuric acid and agitated with ether, yields camphoric acid as a 
thick syrup, which soon crystallises. The solution from which the 
barium has been precipitated, however, still contains another acid, 
which may be obtained by neutralising the solution with ammonia, 
concentrating by evaporation, and after separating the ammonium 
sulphate and chloride which crystallise out, precipitating with cupric 
acetate. The bluish-green precipitate, when decomposed by hydrogen 
sulphide, yields a new acid, C,H,,O,. It crystallises in large, colour- 
less. prisms, which melt at 164°5°, and are easily soluble in water. 


C. KE. G. 


Reduction of Aromatic Ketones. By C. GRarBe 
(Deut. Chem. Ges. Ber., vii, 1623—1628). 


Wuen benzophenone is heated with strong hydriodic acid and amor- 
phous phosphorus it is reduced to diphenylmethane, while Fittig’s 
diphenylene ketone yields under the same conditions diphenylene 
methane. Acetophenone is not so easily reduced, first yielding 
(HO, crystallising in colourless plates, which melt at 70° and 
boil at 340°—34.5°. This compound, which is readily soluble in ether, 
carbon sulphide, benzene, and hot alcohol, appears to be the pina- 
colin of acetophenone. On further reduction it yields the hydrocar- 
bon, C;,H,s, which is not identical with diphenyldimethylethane, and 
is probably dibenzylmethylmethane, (CeH,.CH;),CH.CH;. It is a 
liquid which does not solidify in a freezing mixture, and boils at 
about 300°. Dibenzyl ketone is reduced at 180° to dibenzylmethane, 
(C;H;.CH,).CH», a liquid which boils at 290°—300°, and does not 
solidify in a freezing mixture. This hydrocarbon is, however, not the 
chief product of the reaction; a large quantity of a bibasic acid, 
CsHi;PO;, being formed, which is sparingly soluble in cold, more 
readily in hot water, and freely in alcohol and ether; it crystallises in 
thick, large needles, melting at 142°. 
C. S. 


Preliminary Notice on Pimaric Acid. By A. CaiLLior 
(Bull. Soc. Chim. [2], xxi, 387—3889). 


Great discrepancy appears to exist between the various determinations 
made of the melting-point of pimaric acid, varying from 125°—165°. 
If selected resin be dissolved in twice its weight of alcohol of 85 per 
cent. at 60° an acid is obtained melting at 125°, levogyrate, in fact 
agreeing with Laurent’s acid. The stronger the alcoholic solution of 
the acid the smaller will be its rotatory power. Repeated crystallisations 
from alcohol.do not alter its properties, but if the solution be made 
highly concentrated and allowed to cool slowly crystals are obtained 
of higher melting-point and lower rotatory power. If a solution of 
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pimaric acid, having levorotatory power, is heated in an atmosphere 
of hydrogen it no longer rotates to the left, but to the right. 

The results are therefore that, by boiling the solution of pimaric 
acid, three acids are obtained. A dextrogyrate acid, melting above 
200° ; a levogyrate acid, melting at 145°, and identical with the pyro. 
maric acid which Laurent obtained by distilling the acid in a vacuum; 
and finally, a third intermediate product, which is slightly levogyrate, 
and whose presence is shown by its reaction with soda. 

By dissolving pimaric acid having a rotatory power of — 92°7 in a 
solvent, as carbon disulphide, &c., the rotatory power is reduced to 
— 11:5°, but after evaporation of the solvent the acid has a power only 
— 37°. The acid so altered furnishes dextro-pimaric and pyromaric 
acids. 

When pimuric acid is dissoved in soda with the aid of heat crystals 
of dextro and levopimarate are formed; the mother-liquor contains 


the third levogyrate acid. 
KE. W. P. 


On Two New Derivatives of Phloretic Acid, and on the 
Constitution of the Latter. By W. Korner and P. Cor. 
BETTA (Deut. Chem. Ges. Ber., vii, 1731—1736). 


Arter referring to the work of Hlasiwetz and his pupils on this acid, 
and its apparent relation to salicylic acid and oxydracylic acid, the 
authors proceed to describe the preparation of methylphloretic acid. 
For this purpose methyl alcohol solutions of phloretic acid (1 mol.) 
and potassium hydrate (2} mols.) are mixed and carefully evaporated 
to dryness. The product is then mixed with sufficient dry methyl 
alcohol to form a thin paste, and methyl iodide (3 mols.) is gradually 
added; a crystalline mass is thus obtained, consisting of potassium 
iodide, and methyl methylphloretate, with some potassium methyl- 
phloretate. The methyl methylphloretate, which may be separated by 
dissolving the mass in water, and agitating with ether, crystallises in 
lustrous tables, which have a pleasant odour, resembling that of methyl 
anisate. It melts at 38° and boils at 278°. The ether is easily decom- 
posed by an aqueous solution of potassium hydrate, and the addition of 
hydrochloric acid then separates the methylphloretic acid in the crystal- 
line state. The acid is only slightly soluble in cold water, more 
readily when heated, and very soluble in alcohol and ether. It crystal- 
lises in prisms, which sublime below 100°, and melt at 103°4°. The 
barium salt crystallises readily in thin plates; the potassium salt in 
tufts of needles. Ethylphloretic acid, prepared in a similar manner 
with ethyl alcohol and ethyl iodide, crystallises in white lustrous scales, 
which melt at 106°5°. It closely resembles the methyl derivative. 

In order, if possible, to ascertain the number, and perhaps also the 
position of the side chains in phloretic acid, the methylphloretic acid 
was treated with an oxidising mixture of potassium dichromate and 
sulphuric acid. The action was very powerful, and the crystalline 
product was found to be pure anisic acid, melting at 175°, the yield 
being almost the theoretical. By careful limited oxidation, it is easy 
to obtain anisic aldehyde from this source. Ethylphloretic acid, sub- 
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jected to similar treatment, yields Ladenburg and Fitz’s ethyloxydra- 
cylic acid, melting at 195°, but the corresponding aldehyde could not 
be obtained. 

From these results, which are in accordance with those of Barth on 
the action of potassium hydrate on phloretic acid, it will be seen that 
phloretic acid has only one side chain, and must therefore be regarded 
as one of the six possible phenolpropionic acids. It yet remains unde- 
cided whether the side chain is CH,.CH,.COOH, or CH.CH;.COOH. 
The low boiling-point of the dimethyl ether seems to exclude the first, 
so that phloretic acid is probably the dracylic acid modification of 
phenolpropionic acid. 

C. E. G. 


Preparation of Pure Paroxybenzoic Acid from Salicylic Acid. 
By H. Kose (J. pr. Chem. [2], xi, 24—26). 


NevTRAL sodium salicylate, when heated to 220°, yields phenol, carbon 
dioxide, and di-sodium salicylate, according to the equation— 
Hy 

Cs { COONa \ OH 
Os ae 
*| COONa 
but potassium salicylate yields under the same circumstances only para- 
oxybenzoic acid. 

The author suggests the desirability of paying increased attention 
to the circumstances under which various results are obtained ; and 
asks, why should resorcin and hydroquinone be obtained from chloro- 
phenol, if the temperatures were the same, and the potash pure ? 

As a proof that the temperature has great influence on the products, 


the experiment is cited in which salicylic or paraoxybenzvic acids were 
obtained from potassium-phenol, according to the degree of heat 


employed. 
E. W. P. 


- C+{ ooONa p ON + (HOH + CO,; 


\ on 


On the Power of Salicylic Acid to Arrest Fermentation. 
By C. NeuBaver (J. pr. Chem. [2], xi, 1—9). 


Four series of experiments are minutely described, which were made 
to ascertain the arrestive properties of salicylic acid as regards the 
fermentation of wine-must. In all the experiments it was found that 
when a small amount of the acid only was present, the fermentation 
was in a great degree diminished, and when larger quantities were 
used, the fermentation entirely ceased. Salicylic acid is recommended 
in wine manufactories as being more cleanly than the substances at 
present in use. 
E. W. P. 
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Further Communications on the Action of Salicylic Acid. 
By H. Kouse (J. pr. Chem. [2], xi, 9). 


Tue actions of salicylic, paraoxybenzoic, and oxybenzoic acids on beer- 
ferment in a sugar solution are compared ; in all cases only the salicylic 
acid was found to work antiseptically. No explanation can at present 
be given of the fact that this acid alone is an antiseptic, whilst its 
isomerides are as easily decomposed into carbon dioxide and phenol. 
Its salts have no antiseptic action. Salicylic acid has no power in 
small quantities to arrest the coagulation of milk, but it was thought 
probable that the sodium-salt might produce the desired effect, the 
lactic acid combining with the sodium, and thus setting free the sali- 
cylic acid, but such was not the case; neither has the sodium-salt or 
the methyl ether any effect on alcoholic fermentation. Saligenin, 
salicin, and salicylic aldehyde come under the same heading, producing 
no action. The homologous acid, cresotic acid acts however precisely 
like salicylic acid, and experiments are being made on thymotic and 
eugenic acids. Preliminary experiments with chloro-nitro-oxysali- 
cylic, gallic, chlorosalylic, and salylic acids have been made with 
favourable results, especially in the case of chlorosalylic acid, which 
has been found useful, in the keeping of water fresh and drinkable; 
also‘in many surgical operations, and as a medicine. Given in doses 
of 1:25 grams, it produces no disagreeable effects on a healthy person, 
but is quickly absorbed. It is recommended that experiments should 
be made with it in case of contagious diseases, scarlet fever, &c. 
K. W. P. 


The Antiseptic Power of Salicylic Acid and of Carbolic Acid 
(Phenol) Compared. By J. Miuxer (J. pr. Chem. [2], x, 444 
—448). 


Tue author finds that salicylic acid is very effective in preventing fer- 
mentation and putrefaction, and that it stops the action of the s0- 


called unorganised ferments far more powerfully than carbolic acid. 
R. RB. 


Reduction-products of the Nitrobenzoic Acids. By P. Grizss 
(Deut. Chem. Ges. Ber., vii, 1609—1613). 


Tue author has previously shown that by the action of alcoholic potash 
on metanitrobenzoic acid, an azo-compound, CyH,N.O;, is formed, 
which he calls now metazoxybenzoic acid. When this body is boiled 
for some hours with tin and hydrochloric acid, it is partly reduced to 
common amidobenzoic acid, and partly to a new amido-acid, crystallis- 
ing in short white needles, C\yH,N,O, + 1$H,0. They lose their 
water at 150°, and are sparingly soluble in boiling water and alcohol, 
and almost insoluble in ether. On heating it to 170°, it melts and 
undergoes a molecular change, being converted into an amorphous 
mass, which is almost insoluble in all neutral solvents, but still possesses 
the character of an amido-acid. 

CyHy»N.0,Ag, + H,0 is an amorphous precipitate, which is formed 
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by adding silver nitrate to an ammoniacal solution of the acid; on 
standing it soon changes into small plates, grouped in stars. 

CyH,.N,0,.2HCI crystallises in white prisms, which are freely soluble 
in hot water, sparingly in cold water, and less in hydrochloric acid. 

C,,H,,N.0,.2HCl + PtCl, + 2H,O forms either small, mammellated 
crystals, or well-defined rhombic prisms, or plates ; it is sparingly solu- 
ble in cold water, and slowly decomposed on boiling the solution. 
When the acid is distilled with baryta, it is resolved into carbon 
dioxide and benzidine. It is therefore metadiamidodiphenic acid, 
CyHs(NH:2)2(CO.H)2, and stands to Strecker’s hydrazobenzoic acid 
in the same relation as benzidine to hydroazobenzene. Strecker’s acid 
does not combine with hydrochloric acid, but on boiling them together 
it dissolves, being converted into the new acid. 

Orthazoxybenzoic acid, C\yHioN20s, is obtained by heating orthonitro- 
benzoic acid with alcoholic potash. It crystallises in small, rhombic 
prisms, which are very sparingly soluble in ether and boiling water, a 
little more soluble in cold alcohol, and more freely in boiling alcohol. 

C\.H,N.0O;Ba + 4H.O is readily soluble in water, and forms white 
pointed crystals. By the action of sodium amalgam on a concentrated 
alkaline solution of the acid, it is converted into orthohydrazobenzoic 
acid, Cy4Hy2N20,, crystallising from hot alcohol in oblong, roundish 
plates or microscopic prisms. It does not combine with acids, but on 
boiling it with hydrochloric acid, it is converted into orthodiamido- 
diphenic acid, forming a platinum double salt, which is insoluble in cold 
water, and crystallises in pale yellow needles. 

C. S$. 


Orthoamidotoluene-parasulphoniec Acid. By M. Haypuck 
(Annalen der Chemie, clxxiv, 343—356). 


Wuen the diazo-compound of this acid is added gradually to fuming 
sulphuric acid, it is converted into orthocresolsulphonic acid. The barium 
salt, [C;H,(OH)SO;].Ba + 13H,0, is obtained in mammillated masses, 
consisting of microscopic monoclinic prisms, by adding alcohol to a 
concentrated aqueous solution. The potassium salt, C;H,(OH)SO;,K 
+ $H,0, dissolves freely in alcohol, and in any proportion in water. 
From boiling absolute alcohol, it crystallises in minute, yellowish 
crystals, and from strong alcohol in tufts of short needles. 

it has already been shown that the nitrodiazo-compound, treated 
with hydrobromic acid, yields nitrorthobromo-tolueneparasulphonic acid, 
and the same compound is produced by acting on the diazo-compound 
with hydrobromic acid, and nitrating the product. It forms a crystal- 
line mass, consisting of microscopic needles, and is freely soluble in 
waterand alcohol. Its chloride is a crystalline mass, which is insoluble 
m water, sparingly soluble in alcohol, and does not melt at 220°. On 
boiling it with ammonia, it is converted into the amide, crystallising 
from hot alechol in long, white needles, which do not melt at 200°, and 
dissolve freely in water, but sparingly in alcohol. 

Amidorthobromotoluene-parasulphonic acid was obtained, but not pure, 
y reducing the corresponding nitro-acid with ammonium sulphide. 
odium amalgam reduces it to amidotoluene-parasulphonic acid, crystal- 


a 


lising from hot water in tufts of microscopic needles. It forms amor- 
‘phous salts. This acid has one of the following formule :— 
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CH; OH; 
() Br ( a Br 
\/ Na NH, \ / 
SO,H SO,H 


for if the amido-group had the position 6, the acid would be identical 
with that which forms the starting point of this investigation. 
Dibromorthoamidotoluene-parasulphonic acid yields a diazo-com- 


pound, C,HBr.CH; { g alt Yy crystallising in microscopic needles. On 
and 


boiling it with water, it yields the corresponding cresolsulphonic acid, 
which was obtained as a dark, syrupy mass. [C,;H,Br.(OH)SO,}.Ba 
+ 83H,0O forms glistening plates, which dissolve freely in water. 
C,;H,Br.(0H)SO;K + H,O is a similar salt. 
Tribromotolueneparasulphonic acid is obtained as a yellow, deliques- 
cent mass, on heating the diazo-compound with hydrobromic acid. 
(C,H,Br,SO;).Ba + 15H,O forms a white mammillar mass, and dis. 
solves but sparingly in water. C,H,Br;SO;K is sparingly soluble in 
cold water, freely in hot water, and crystallises in white needles. The 
chloride is a viscid brown oil; boiling ammonia converts it into the 
amide, separating from alcohol as a reddish powder. By dissolving it 
in fuming nitric acid, it is converted into the dinitro-azocompound, 


C,.Br.(NO,)CH; { coe forming microscopic prisms. On heating it 


with hydrobromic acid, it yields the tribromo-acid described above. 
C. S$. 


Bromamidotoluenesulphonic Acids. By M. ScuArer 
(Annalen der Chemie, clxxiv, 357—366). 


Huesner and Post have found that orthobromotoluene yields only 
orthobromotoluenemetasulphonic acid, while parabromotoluene yields 
parabromotolueneortho- and parabromotoluenemetasulphonic acid. To 
obtain these, a mixture of liquid and solid bromotoluene was treated 
with fuming sulphuric acid, and the sulpho-acids separated by the 
repeated recrystallisation of the barium salts. On dissolving these in 
concentrated nitric acid, the corresponding nitro-compounds were ob- 
tuined. 

Nitrorthobromotoluenemetasulphonic acid separates from ether-alcohol 
as a syrupy mass, which soon becomes crystalline. On adding a few 
drops of ammonia to the concentrated aqueous solution, the acid cry- 
stallised in yellow, four-sided prisms. Ammonium sulphide couverts 
it into the amido-acid, crystallising from hot water in long, rhombic 
plates. [C;H;Br(NH,)SO,],Ba + H,0 is readily soluble in water, and 
erystallises in microscopic, quadratic plates. [C;H,Br(NH.)SO,]:Ba J 
+ H,0O is also readily soluble, and forms oblong plates. The diazo- | - 
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compound is very unstable, and yields with boiling water the corre- 
sponding cresolsulphonic acid. [C,;,H;Br(OH)SO,;]|.Ba + 4$H,O is- 
readily soluble, and forms indistinct, greyish-white crystals. The same 
acid 1s obtained by treating the diazo-compound with concentrated 
hydrobromic acid, but the barium salt prepared from it contains 3 mols. 
of water, and forms pointed crystals. [C,H;Br(OH)SO;|.Pb + 2H;,0 
crystallises in four-sided, pointed prisms. The acid prepared by hydro- 
bromic acid yields the same salt. 

By the action of bromine on the amido-acid, it is converted into a 
tribromotoluidine, crystallising from alcohol in yellow needles, melting 
at 82°. 

Amidoparabromotoluene-metusulphonic acid is sparingly soluble in 
water, more freely in alcohol, and crystallises in anhydrous, greyish 
needles. [C;H;Br(NH,)SO;].Ba + 4H,O forms warty crystals. The 
diazo-compound crystallises in short red needles, and is converted 
by boiling water into the corresponding cresolsulphonic acid. 
[(C;H;Br(OH)SO;|Ba + H,O0 is readily soluble, and forms small 

lates. 

' Amidoparabromotoluene-orthosulphonic acid is sparingly soluble in 
water, more freely in alcohol, and crystallises in well-defined, small 
prisms. C,;H;Br(NH.)SO,;Na + 2H,0 forms indistinct microscopic 
crystals. [C;H;Br(NH,)SO;].Ba + 2H,0 is readily soluble, and cry- 
stallises in microscopic needles. The diazo-compound forms microsco- 
pic rhombic crystals, and yields with boiling water a cresolsulphonic 
acid as a brown, syrupy mass. [C,;H;Br(OH)SO;]}.Ba + 3H,0 cry- 
stallises in long ramified needles. When the diazo-compound is evapo- 
rated with hydrobromic acid, dibromotolweneorthosulphonic acid is 
obtained as a syrup. C;H;Br,SO,;Na + 2H.0 crystallises in pale 
yellow needles. (C;H;Br.SO;),Ba + 23H,O forms small crystals, 
which are very sparingly soluble. The amido-acid yields with bromine 
cae erystallising in glistening scales, which melt at 


me 


C. S. 


Diazo-amido-Compounds. By P. Grizss 
(Deut. Chem. Ges. Ber., vii, 1618—1620). 


Tue diazobenzene-amidobromobenzene which is formed by the action 
of bromaniline on diazobenzene nitrate is identical with the diazobromo- 
benzene-amidobenzene obtained from aniline and diazobromobenzene 
nitrate. The following compounds, which the author has previously 
described, are also identical :— 


C,H,N 2 | dae C,H,N2 

C,;H;(NH2) f ™  ©,Hs(NH2) 
CHiN; \ _ _C,H,N,0, } 

C,H,(NH,)O.f — O.H;(NH.) 


This is easily proved, because they have not only identical physical 
properties, but yield also the same products of decomposition. 
The author, although the discoverer of the diazo-compounds, has 
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not yet proposed any rational formule for them. But as the above facts 
are not in accordance either with Kekulé’s or with Strecker’s and 
Erlenmeyer’s views, he now proposes the following formule :— 


C,H.—=NH C,H,=NH C;-Hi—NH 

Ni MC Nn 

C.HBn—NH on.—NH on,—WH 
60.0H 


Diazobenzene nitrate has probably the following constitution :— 


C,H,—N=N,NO,H. 
C. S$. 


Phenyl Sulphocyanate. By O. BiLunrer 
(Deut. Chem. Ges. Ber., vii, 1753—1756). 


ALTHOUGH in the fatty series, most of the corresponding isomeric 
sulphocarbimides (mustard oils) and sulphocyanates are known, hitherto 
our knowledge of these compounds in the aromatic series has been con- 
fined to the first class. It seemed probable, however, that a true aro- 
matic sulphocyanate might be formed by the action of sulphocyanic 
acid on diazobenzene sulphate, thus :— 


C,.H;N.SO,.H + CNSH = C,H;—S—C=N + H,SO, + N;. 


On making the experiment, an oil was obtained which, by fractional 
distillation, yielded a small quantity of a product. boiling at 225°— 
230°. This on examination proved to be phenyl sulphocyanate, but 
the amount was very small. A far better method of preparation is to 
act on phenylsulphydrate of lead, suspended in alcohol, with a current 
of cyanogen chloride vapour. The gas is absorbed, with evolution of 
heat, lead chloride and phenyl sulphocyanate being formed : 


(C,H;8),Pb + 2CNCl = 2(C,H;.8.CN) + PbCh. 


The addition of water precipitates the sulphocyanate as a yellowish 
liquid, which, after rectification, becomes colourless (corr.). Its density 
at 17°5° is 1°55, and it boils at 231°. When heated with concentrated 
hydrochloric acid to 180°, it decomposes completely, yielding pheny!- 
mercaptan, carbonic anhydride, and ammonia. With an alcoholic 
solution of potassium sulphydrate, it gives, even in the cold, phenyl 
mercaptan and potassium sulphocyanate. 

The author intends to prepare other aromatic sulphocyanates by § 


these methods. 
C. E. G. 
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Action of Acid Anhydrides on Guanidine. By D. McCrearu 
(Deut. Chem. Ges. Ber., vii, 1739—1740). 


B. Scumipr (J. pr. Chem., 1872, 35) prepared dibenzoyl-urea by the 
action of liquid phosgene on benzamide at 170°, and the author finds 
that the same substance is produced by heating a mixture of guanidine 
carbonate and benzoic anhydride to 100°, the reaction being— 


CH;N; + (C;H;0),0 = CH,(C;H,;0).N.0 + NH. 


On exhausting the product with boiling water, and crystallising it 
from hot alcohol, the urea, C\;H,.N;0;, was obtained in needles, melting 
at 210°. It is decomposed into ammonia and benzoic acid by pro- 
longed boiling with hydrochloric acid. 

C. E. G. 


Conversion of Substituted Thio-ureas into Guanidines. 
By C. Forster (Annalen der Chemie, clxxv, 25—44). 


On mixing boiling alcoholic solutions of aniline and mercuric chloride, 
a heavy precipitate is formed, consisting of mercuric phenylammonium 


dhloride, NHg(C,H;) HCl: 
2N(C.H;)H: + HgCl, = NHg(C,H;)HCl + N(C,H;)H).C1H. 


When this compound is added to a boiling alcoholic solution of 
diphenylthio-urea, it yields triphenylquanidine melting at 143° : 


NH(C,H,) | NH(C.Hs) 
O=8 + HgN(C.H,)HCl = O=—N(C.H,)CIH + Hes. 


| 
~ NH(C,H;) NH(C,H;) 

On adding white precipitate, NHgH.Cl, to a boiling solution 
of diphenylthio-urea it is converted into the diphenylguanidine, 
C(NH) N(C.Hs)H melting at 147° 

N(C,H;)H’ 8 , 

When monophenylthio-urea, prepared from phenylic mustard-oil, is 
treated with mercurio-phenylammonium chloride, the same diphenyl- 
guanidine is obtained, and not an isomeride, as might have been 
expected. 

When melted di- or triphenylguanidine is quickly cooled, it soli- 
difies to an amorphous resinous mass, which becomes crystalline when 
gently heated. 

Allylethylthio-urea was observed by the action of ethylamine on 
mustard-oil ; on boiling it with alcohol and mercuric phenylammonium 
| chloride, it yields the compound, C,,H,;N,;HgCl, + H,O, crystallising 
in transparent, colourless plates. This body is the hydrochloride of an 
ethyl-allylphenylguanidine containing mercury, and has, perhaps, the 
following constitution :— 


\N(C,H;)H.ClH 
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Tetraphenylmelamine. By A. W. Hormann 
(Deut. Chem. Ges. Ber., vii, 1736—1739). 


Arter referring-to his former researches on the action of heat on 
diphenylguanidine (melaniline), (Ann. Chem. Pharm., Ixxiv, 19), and 
to his own and to Weith and Schroeder’s experiments on the desul- 
phurisation of diphenylsulphurea, the author describes the experiments 
he has recently made on this subject. If the brittle, resinous mass 
obtained by heating the guanidine for several hours to 180° be dis: 
solved in alcohol, and the solution allowed to evaporate, or is precipi- 
tated with water, the resin which separates solidifies, after a few days, 
to acrystaJline mass. By repeated crystallisation from boiling alcohol, 
needles are obtained, which melt at 173°, are dissolved with difficulty 
in ether, and are insoluble in water. It has the composition of tetra- 
phenylmelamine, C.,;H,,N, = C;H2(CsH;)sNe, and is formed from 
diphenylguanidine, thus :— 


3C,3H,;N3 = C.,H2N, + NH; + 2C,H.N. 


The hydrochloride, C.;H.,N,..HCl, crystallises in long, white, rhombic 
prisms. The platinum salt, 2(C.,H2N,.HCl).PtCl, is deposited as a 
bright yellow amorphous precipitate, which quickly changes to a net- 
work of rhombic needles. The base also forms a difficultly soluble 
nitrate, which crystallises in slender needles. In its physical as well 
as in its chemical properties, the new base is closely allied to triphenyl- 
melamine (Deut. Chem. Ges. Ber., iii, 266), but although it is decom- 
posed when boiled with hydrochloric acid, it does not yield phenyl- 
cyanurate, as might be expected. 

The author has also prepared ditolylguanidine by desulphurising 
ditolylsulphurea (melting at 176°) in presence of. ammonia. It cry- 
stallises in slender needles, which melt at 168°, and is evidently iden- 
tical with the base which Wilson obtained from solid toluidine by the 
action of cyanogen chloride. When heated, it behaves exactly like 
diphenylguanidine, giving off toluidine and ammonia, and leaving a 
resinous product, which slowly becomes crystalline. Tetratolylmela- 
mine hydrochloride crystallises in tufts of slender needles. 

C. E. G. 


Compounds of certain Alkaloids with Iodine. By H. R. Bauer 
(Arch, Pharm. [3], v, 289—309). 


1. Iodine-compounds of Quinine.—1 part of iodine is triturated with 

2 parts of quinine, and alcohol added to the mass ; the greater portion 

is insoluble, and has the appearance of a dark-brown hard substance 

interspersed with needle-shaped crystals; an estimation of iodine gave 

numbers agreeing with the formula (Cy H2N,0.),I;. From the 

_ alcoholic solution water throws down an amorphous yellow powder, 
having the composition 4(C2.H,N20.).31.. 

A double iodide of quinine and cinchonine (C2.H.,N202) (CopHsN,0)2h 
is obtained in microscopic crystals by a process similar to that detailed 
above, a mixture of equal parts of the two alkaloids being used. 

The compounds C2»H,N,0,HI,, and C»H»N,0.HI; are formed, the 
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former by adding a solution of iodine in potassium iodide to acid 
quinine sulphate, and the latter by treating an alcoholic solution of the 
former with iodine dissolved in alcohol. The first-named salt appears 
to exist in two isomeric forms. 

Two compounds of quinine with hydriodic acid, C»H»N,O,.HI and 
CnHaN20..2HI + 5H,0, respectively, have been prepared by the 
author. 

2. Iodine-compounds of Cinchonine.—By rubbing together 2 parts of 
cinchonine with 1 part of iodine, treating the mass with alcohol, and 
evaporating the alcoholic solution, yellow needles are obtained of the 
hydriodide C.H.,N,O.HI + H,O. The residue, which is insoluble in 
ordinary alcohol, dissolves in absolute alcohol, and from this solution 
water throws down a saffron-yellow crystalline precipitate to which 
the formula C.,H,,N.O.HI, + 2H,0 is given. The salt CyH»N,O.HI; 
is obtained by treating cinchonine sulphate with iodine dissolved in 
potassium iodide, dissolving the precipitate which forms in alcohol, 
and evaporating the liquid. 

3. Lodine-compounds of Morphine.—By treating 2 parts of morphine 
with 1 part of iodine a substance is formed which is entirely soluble in 
alcohol: when the alcoholic solution is evaporated, reddish-brown 
crystals are obtained, having the composition 2(C,;H,NO;)3I. The 
compound C,,H,NO;.HI, is obtained in large, nearly black, crystals, 
by treating a morphine salt with iodine solution and dissolving the 
precipitate thereby formed in potassium iodide. The hydriodide of 
morphine (C,;H,,NO;.HI + 3H.O) separates in the form of white 
brilliant crystals, from a solution of morphine in hydriodic acid. 

4. Iodine-compounds of Veratrine.—The salt C»H;,N,0;.HI; is formed 
by dissolving the precipitate produced by the action of iodine-solution 
on a veratrine salt in alcohol and evaporating. It forms a reddish- 
brown amorphous mass. 

5. Iodine-compounds of Strychnine and Brucine.—The strychnine 
salt C,,H.2N,O,H1,; forms violet-coloured crystals resembling potassium 
permanganate: it is produced by the action of iodine-solution upon 
strychnine sulphate, and solution of the precipitate in alcohol. The 
corresponding brucine salt (C,H. N.O,HI;), obtained by a similar 
reaction, forms long bronze-coloured needles. 

M. M. P. M. 


Aromatic Phosphorus Compounds. By A. MIcHAELIs and 
J. Ananorr (Deut. Chem. Ges. Ber., vii, 1688—1692). 


ProspHENyLous acid, C,H;PH.,0., is formed when phosphenylous 
chloride is allowed to drop gradually into water. The liquid product 
being then heated to boiling and filtered, the phosphenylous acid 


separates either as an oil or in white leaflets: 
C,H;PCl, + 2H,0 = C,H;PH,O, + 2HCIl. 


One hundred parts of boiling water dissolve 211 parts of phosphenyl- 
ous acid, while 100 parts of cold water dissolve only 7°23 parts. ‘The 
acid is readily soluble in alcohol, and it melts at 70°, but at a higher 
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temperature (170°— 250°) it decomposes in accordance with the 
following equation :— 


38PC,H;0.H. = PC,H;H, + 2C,H, + 2HPOs. 
Probably this decomposition takes place in two stages, thus :— 


(1.) 8PC,H;O.H. = PH.C,H; + 2PC,H;0;Hs3. 
(2.)  PC,H,O;H, = PO,H + C.H.. 


Phosphenylous acid is monobasic, and reduces mercuric chloride to 
calomel, sulphurous acid to sulphur, and silver nitrate to the metallic 
state. 

The following salts were obtained :—C,H;PO.KH + 2H,0, deli- 
quescent needles; Cs;H;PO,H(NH,), deliquescent rhombic tables; 
(C,H;PO.H).Ca, foliated crystalline mass; (C,H;PO,H).Ba + 4H,0, 
shining rhombic crystals; (C;H;PO,H).Pb, slightly soluble needles; 
(C,H;PO.H);Fe, white amorphous precipitate. 

When phosphenylous acid is treated with phosphorus pentachloride 
a reaction takes place, which may be represented as follows: 


This reaction points to OPH(OH)C,H; as the constitutional formula 
of phosphenylous acid, and to OPH(OH), as that of phosphorous acid, 
and these views were confirmed by the fact that phosphenyl tetra- 
chloride and phosphorous acid react on one another as follows :— 


OPH(OH), + 3PC1,C,H; = OPCI, + 2POCI1.C,H; 4+ PCI.C,.H; 
+ 3HCl. 


The action of chlorine on phosphenylous acid does not lead to the 
formation of a substitution-compound, but pyrophosphenylous acid is 
produced, together with phenyl-phosphine, this latter being subse- 
quently carbonised by the excess of chlorine. 

When zinc-ethyl and phosphenyl chloride are dissolved in benzene 
and mixed, diethyl-phenyl phosphine (C,H;).C;H;P is readily formed. 
It is a colourless, highly refractive oil which boils at 216°—220°, and is 
basic in its properties. 

T. B. 


Kosin. By F. A. Friicxicex and E. Buri 
(Pharm. J. Trans. [3], v, 562). 


Tue koso tree is cultivated in every village in Abyssinia, and its 
female flower-panicles have been used there for a long time as 4 
domestic remedy against tapeworm. The koso flowers yield about 
3 per cent. of kosin, a yellowish crystalline body, without smell or 
taste, and to which the anthelmintic properties of the flowers have 
been attributed. The specific gravity of kosin is so high that it sinks 
in sulphuric acid of sp. gr. 1842. It is freely soluble in ether, benzene, 
carbon sulphide, chloroform, and boiling alcohol. Aqueous solutions 
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of the caustic and carbonated alkalis also readily dissolve it, and when 
such solutions are neutralized the kosin is precipitated. Its formula 
is Cs; HO jo. 

H. J. H. 


Fluorescent Relations of Chrysene and Pyrene. 
By H. Morron (Chem. News, xxx, 35 and 45). 
H. J. H. 


Physiological Chemistry. 


On the Albuminous Compounds of the Serum of the Blood, 
and of the White of Egg. By A. Heynsius (Pfliiger’s Archiv. 
fiir Physiologie, ix, 514—552). 


Havine reviewed at some length the present state of our knowledge on 
this subject, the author comes to the conclusion that a fundamental, 
quantitative examination of the influence of salts, alkalis, and acids on 
albuminous bodies is urgently required, in order to draw a limit to the 
confusion of terms, which is continually increasing. The author 
endeavoured to obtain albuminous solutions in which the quantity of 
sali was as nearly as possible constant, by dialysing genuine albumin 
solutions in the following manner. The membrane used was parch- 
ment paper, and a large surface of diffusion was obtained by using 
small four-cornered boxes, open at the top, and prepared each out of 
asingle piece of paper. The area of the bottom was two square decimeters, 
and the depth of the box about five centimeters. Inside was fitted a 
glass frame, and the whole was suspended by threads at the four 
comers. 100 c.c. of fluid in this box had a depth of only 5 m.m. 

The paper itself is divided into three parts. The first treats of an 
albuminous compound decomposible at a low temperature, which the 
author came upon in the following manner. After dialysing for some 
time with rain water a considerable quantity of albumin solution—pre- 
pared by beating up white of egg, diluting with water, saturating with 
common salt and filtering,—in the above-described box, the fluid had of 
course increased considerably in amount. It was then filtered from 
the deposit which had occurred, and the filtrate concentrated at 45°, 
when the author, to his astonishment, found that a large portion of the 
albumin was deposited. This deposit, he ascertained, began at 35°, 
and on cooling was redissolved. Some tables are given of the differ- 
ent temperatures at which the fluids obtained from the dialysis of egg 
albumin, and the albumin of serum deposit their albumin were mixed 
with sodium chloride in varying proportions. These are, however, too 
long for insertion here, besides which the temperatures have only a 
relative value, as prolonged heating produces deposition at a lower 
temperature. The temperature at which the deposit takes place rises 
directly with the amount of sodium chloride up to a certain point, 
beyond which an increase in the salt causes it to fall. By dialysing 
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with distilled water the author could not, as with rain water, obtain 
an albuminous compound decomposing at a low temperature. The 
rain water, which was collected from the zinc roof of the laboratory, 
was found to contain zinc carbonate, nearly ‘01 grm. in 100 cc. 
Both on mixing and on dialysing blood-serum with the rain water 
containing zinc, that metal occurs in the albumin which is separated. 
The egg albumin precipitated by zinc-containing rain water is much 
less, and the albumin compound which decomposes at a moderate 
temperature much greater in quantity, than in blood-serum. There. 
fore, after removal of the albuminous bodies which are precipitated 
dy zinc-containing water from blood-serum and white of egg, there 
remains an albuminous compound from which, by moderate heat, 
soluble albumin is separated. The ash of this compound is insoluble 
in water, contains no chlorine, only phosphoric acid and lime. It is 
therefore highly probable, the author considers, that we have to do 
here with a compound of albumin and calcium phosphate, soluble in 
water. Contrary to the statements of Ecronstein and Schmidt, 
the author obtains exactly the same results with English as with 
German parchment paper. By dialysing with English paper no more 
albumin can be obtained free from salt than with German paper. 

“The alkali-albuminates differ according to the degree of concentra- 
tion of the alkali. Paraglobulin is identical with alkali-albuminate 
obtained by the action of a weak alkali.” Thisis the heading of Part II. 
Hitherto it has been impossible to prepare artificial alkali-albuminate 
with an alkali corresponding in weakness with that contained in the 
genuine albumin solutions. The albuminous compound, however, 
which decomposes at a low temperature, obtained from white of egg 
and blood-serum, enabled the author to expose albumin in a firm, non- 
coagulated form to the action of weak solutions of alkali, and thus to 
establish the identity of alkali-albuminate and paraglobulin. Reactions 
to prove this identity are then described. ' 

Part IIT. is headed as follows :—“ The acid albumins differ according 
to the concentration of the acid. Examination of the influence of 
carbonic and acetic acids.’ The author gives tables showing the 
solubility of the albumin at different temperatures when varying 
quantities of sodium chloride are added to different acid-albumins. It 
appears from these that the temperature at which albumin separates 
sinks in a marked degree on the addition of sodium chloride, and 
continues to sink the more the greater the quantity of acid present, if 
the amount of sodium chloride remains constant. There are, therefore, 
the author concludes, a number of acetalbumins which are, the more 
easily precipitated from their solutions by sodium chloride, the greater 
the quantity of acid, or the higher the temperature at which the same 
quantity of acid acted. What the author has done in the case of aceti¢ 
acid will, he considers, have to be done with the other acids, and with 
the stronger ones the effects may be presumed to be more ee 

E, C. B. 
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The Chemical Composition and Physiological Function of 
Peptones. By Ricuarp Maty (Pfliiger’s Archiv. fiir Phy- 
siologie, ix, 585—619). 


Tae chemical composition and physiological function of peptones are 
separately treated of. Maly finds that peptone prepared from pure 
fibrin has an ultimate composition almost identical with the substance 
from which it was prepared; and that the peptone prepared from pure 
albumin has likewise a composition similar to that of its generator. 
Peptone, moreover, when prepared by fractional precipitation of its 
solution by means of alcohol, is of uniform composition. It is nota 
product of the splitting up of the albuminoids, but has a molecular 
weight probably as great as that of the body from which it is prepared. 

Physiologically, peptone is a true “protein” molecule, and does not 
at once split up in the animal organism into other products. It is 
capable of regenerating albumin, and the tissues of four animals fed on 
apeptone dietary not only did not lose, but actually gained weight. 
These observations are in conflict with the views of Fick, but in 


accordance with those of Leube. 
2. = 


The Amounts of Potassium, Sodium, and Chlorine contained 
in Milk compared with those in other Foods and with 
the Total Amounts in Sucking Animals. By G. Bunar 
(Zeitschr. f. Biologie., x, 295—335). 


To determine the alkalis in milk 100—200 c.c. should be evaporated 
and the residue gently ignited, exhausted with water, and the re- 
mainder completely incinerated at a dull red heat; the ash, free from 
carbon, dissolved in hydrochloric acid; the acid and water solutions 
mixed and precipitated with barium hydrate, and the analysis pro- 
ceeded with in the usual manner. If only the water extract be used 
for the estimation of the alkalis, they, and especially the soda, will be 
considerably too low. For the estimation of chlorine, evaporate 100— 
200 e.c. of milk with a solution of 2—4 grams of pure sodium carbonate, 
ignite at the lowest possible temperature, extract with water, again 
ignite the residue, and repeat the extraction and ignition until all the 
carbon is burnt away, the chlorine may then be estimated as usual. 
Unless sodium carbonate be added, considerable loss of chlorine 
occurs; no cyanogen is formed during the process. The estimation 
of alkalis and of chlorine in other organic substances should be con- 
ducted in the same way. Nearly all previous ash-analyses of milk 
are useless from want of these precautions, especially with regard to 
the chlorine. 

The greater number of the results obtained by the author are em- 
bodied in the following tables; the numbers express the parts in 1000 
of the milk or of the body of the animals. 


2x2 
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Taste I. Analyses of Milks and of the Ash of young Animals. 


Milks. 


1. Dog’s | 2. Dog’s | 3. Cow’s | 4. Cow’s | 5. Mare’s 


milk. Milk. milk. milk. milk. 
Solid matter ........| 270°08 | 281°95 105 °84 Rn 96 ‘04 
Albuminoids ........ 95°88 99 +24 40°38 ia 18 ‘41 
Ee 1°413 1°683 1 ‘766 1°071 1°045 


De chete nn. nece veo 0-806 0°696 1°110 0 ‘636 0°139 
066 40404046 404+ 4530 4281 1°599 1 “864 1 ‘236 


te icnakéunens 0196 0-215 | 0-210 0-299 0°125 
EE 0-019 0 ‘013 00035 0°127 0°015 
_ _ ee 4.932 4677 1-974 2-102 1-309 


_ Leeper em 1 ‘626 1 ‘803 1°697 0°751 0°308 


13 522 13 *368 8 360 6 °850 4.°177 
| 0 ‘367 0°407 0°383 0°176 0-069 


a co 13 °155 12 ‘961 7977 6 °674 4.108 


Milks. Whole bodies of sucking animals. 


6. Woman’s/7. Woman’s : 
milk. oh. 8. Cat. 9. Dog. |10. Rabbit. 


Solid matter ........| 184°89 132 °58 
Albuminoids ........| 15°52 14°64 


Psp a be desseeense 0°7799 0°7029 2°79 2°677 2°967 
NasO .cccccccececes 0°2315 0 *2570 2 +285 2 589 1 630 
OBO .s ccccccserccces 0 3281 0 3427 9 412 11 °295 9 586 
MgO ..rcccccecccecs 0 :0636 0 ‘0654 0-420 0°508 0°591 
BOs. 000000 sccccces 0 -0039 0°0058 0 *067 0°107 0 063 
BANG ccccccesseccocs 0 °4726 0°4685 | 11°102 12 549 11 ‘478 
Geese ecs ce covecsss 0°4377 0 4450 1 *865 2°314 1°351 


2 3173 2°2873 | 28°041 32 °039 27 674 
O @ Olescsccccccces 0 °0987 0 °1004 0 °443 0 °522 0 *305 


AGH ..cccccccccccons 2 °2186 2°1869 | 27-598 31°517 27 *369 


No sulphuric acid ready-formed was found in either woman’s, mare’s, or cow’ 


Notes To Tasres I anp II. 


1. Milk from a pointer bitch, fed on ox-flesh and bones, collected for 12 days 
during the fourth and fifth weeks of lactation. 
2. From a setter, on 14th and 15th days of special feeding, v. infra 11. 


jays 
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Tasie II. 
Potash, soda, and chlorine in 1000 1 eq. soda to. 
parts. 
Na,O. K,0. Cl. Eq. K,0. | Eq. Cl. 
1. Bitch’s milk......| 0°806 1°413 1 ‘626 1°15 1°76 
o »  i..| 0-677 1°57 1 ‘2038 1523 1554 
a » li.e| 0°644 1°92 1°96 
re « = 0°614 1°96 2°10 
" » iv..| 0°696 1°683 1°803 1°59 2°27 
12. Cat’s milk .......| 1°010 1°221 0°796 
13. Sheep’s milk ..... 1:°090 1°267 1°217 0°765 0°976 
14. Pa - none 0 +4204 1°773 2°78 
15. Cow’s milk . . 0 °636 1°071 1°11 
mw «s al saeieteiats 0 °5934 2°057 1‘190 2 °281 1°753 
— » 1 +230 1°713 1-709 0°9165 1°214 
mB. ns i 1°31 1°56 0°783 
ne i ii 0 ‘968 1°73 1°18 
= = iii 0-902 1°84 1 ‘34 
1 = iv 1 ‘04 1°74 et! 
5 ee v 1°110 1°766 1°697 1°05 
m oe.  Saneee 0 ‘678 1°748 1-696 
epee 0-373 2 +137 3°77 
5. Mare’s milk i 0°139 1°045 0°308 4 °961 1-940 
= om ii ..| 0°108 0 °8725 0 +2483 5°58 2°11 
21 ‘i » sesoest OS 0 °6599 2:97 
22. Woman’s milk....| 0°1077 0°7075 0°4308 4°32 3°50 
23. se = 0 *3838 1°'217 2 086 
24. e a 0°371 0°747 0°624 1°33 1°47 
* +s Bs-| OD 0 ‘828 0 *450 2°63 1°90 
di » ili ..| 0°220 0°785 0 °436 2°35 1°73 
me » Weel O°2382 0°780 0 °488 2°22 1°65 
i » Veo] O00 0°732 0°470 1°66 1°42 
a » Vis.| O387 0°722 0°479 1°65 1°46 
i 9 Vii ..| 0°25 0°703 0 °445 1°80 1°51 
25. Woman’s milk ..| 0°2183 0 *5694 1°716 
26. Camel’s milk..... 1 +235 1 *334 3°74 
Nores to Tasies I anp II (continued). 
. After 15 days’ feeding with clover, without salt. 


eon 


. Analysis of the mixed ash of 300 samples by Marchand (Ann. Chim. Phys. [4], 


es an contained in addition °323 SO3, -277 CO., and ‘006 SiO,. Total 
ash = 7°28 


. 1. Milk of sp. er. 1032°42 ; taken 44 months after birth of foal. Food, clover: 


no salt. ii. Solid matter and albuminoids from milk, sp. gr. 1029°68, from 
another mare, 3} months’ lactation ; same food. 


- Woman, et. 28. Fifteen days after bearing, and after 4 days’ mixed diet, with 


30 grams of salt daily. Vide 24. 


- Same woman, 3 days subsequently, with same diet, without salt. Vide 24. 
. Kitten 19 days’ old, removed from mother 24 hours before killing by means of 


ether. This plan was adopted with all the suckling animals, so that little, 
milk was left undigested in them. 


. Puppy, 4 days’ old. 
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TasBLe IIl—continued. 


Potash, soda, pe "an in 1000 1 eq. soda to 
Na,0. K,0. Cl. Eq. K,0. | Eq. Cl. 
Mouse; whole body|1 *70 3°28 1 +49 1°27 0°77 
8. Cat (19 days old) . |2 ‘285 2°72 1‘965 0°8034. 0°7519 
27. ,, (lday ,, ) .|2°666 2-691 0 6643 
28. ,, (29 days ,, ) .|2°292 2684 0 °7706 
9. Dog (4 days ,, ) .|2°589 2-677 2°314 06805 | 0-7815 
10. Rabbit (2 wks. old) 1 °630 2-967 1°351 1-197 0°7245 
29. Rabbit embryos... |2 183 2 605 2°082 0°786 0834 
Pup. Pontia bras- 
SICH. ...2 +202 0e (0 °2403 3 °134 0°743 11°25 2°70 
Pupe. | Pygera az 
bucephala...... 0 ‘0716 5 513 50°69 
Pupe. Pygeera 
bucephala (dry) . |0°247 19 ‘03 
Ox flesh, muscle...... |0°7698 4654 0°6716 3°776 0°7627 
» with fat, &. . |0°81 4°16 0°71 3°38 0°77 
Rice. Dry.......... 0°028 1°044 0°2699 24°27 8°34 
Phaseolus vulgaris. Dry|0*128 21°41 109 °8 
Clover. Dry........ 0 °167 22 64 2 ‘866 89°26 15 “02 
Meadow hay. Dry... |0°327 17 *22 4°52 34°61 12-07 
Apples. Dry......../|0°070 10°64 0°132 100-11 1646 
Strawberries. Dry... |0°201 21°74 1-422 71°14 6°18 
Beetroots. Fresh .... {1°28 4°28 2-20 
Potatoes .....6.065 ». (0 °32—0 58 20—28 31—42 


Notes To Tasres I anp II (continued). 


. Rabbit, 2 weeks old. 
. Same bitch as No.2. During 4th and 5th weeks of lactation. i. On the 4th 


and 5th days’ feeding on a mixed diet poor in pvtash and rich in soda. 
ii and iii. On the fourth and fifth subsequent days, the food during the five 
days being rich in potash and poor in soda. iv. On the fourth and fifth days, 
of same diet as i. 


. From two cats fed on ox flesh and blood. 

. Sp. gr. 1024. From three sheep on pasture, no salt. 

. Sheep on clover-hay, no salt. 

. Marchand’s analysis. Vide 4. 

. From two cows in a herd receiving salt equal to 19 grams daily per head. 

. Cow from same herd, after 3 months’ stall-feeding and 14 days without salt. 

. From the same cow (after 17), at intervals of 3 days, fed on clover-hay ; no salt. 


It is noticeabie that the highest contents in potash corresponds with the lowest 
in soda and vice versd. During the clover-feeding the yield fell from 7—8 
litres to 5—6 litres daily. 


19 and 20 are from the 14 days’ yield of two cows, giving respectively the least and 


most milk of 9 cows of approximately the same age, weight, and period of 
lactation, and receiving the same food, including 12 grams of salt daily. 19 
gave 63°27 litres, and 20 gave 2147 litres in the same time. They show that 
the greater the secretion of milk, the less soda and the more potash is con- 
tained in it. The intermediate numbers are only approximately in this order. 


Se @ eee ie Ut Bie ie a A ce 
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Taste III. Ratio of Alkalis and Albuminoids in Milk and Vegetable 


Foods. 

100 parts of albuminoids to K,0. Na,O. 
 t.Ghe hee an eases 1° 0°034 
Dog’s milk ‘ 1°5— 1°7 0°66 —0 ‘84 
Wheat.... (ica ekbedl 2°2— 4°6 0 063—0 *25 
BD 60 06:08 00:0 eeeeeeeeee 3 °6— 4°2 0 :043—0 *32 
Oe ere . ee ee 4 °4— 4°5 0 -058—0O -066 
Di ce ccicw anne aie 4°4— 4°5 0°14 —0°2 
Milk of herbivora........ 4°4— 4°7 0°56 —0°28 
BONG 0 69:60:56:05.60 v0 0008 4°9— 5°3 0°15 —0°25 
Woman’s milk........... 4°‘8— 6'3 0°90 —2°4 
Meadow hay........+5. oe 7°4—14°5 0°31 —1°9 
BN 00 44. 6046.00 000408 42 0°66 


Notes To Tastes I anv II (continued). 


21. Sp. gr. 102842. Mare fed on clover and oats. 

22, Sp. gr. 102628. Solid matter 118-44. Albuminoids 12°027. Woman et. 35, 
after suckling a foster child 11 months. 

23. Sp. gr. 1032°42 10—12 days after bearing. 

24, Vide 6. The milk collected on 7 consecutive days from the eleventh after con- 
finement. The first 4 days on a mixed diet, with 30 grams of salt daily ; the 
last 3 days on same diet, without salt. Sp. gr. 1029-79 to 1027°26, decreasing 
gradually during the last 4 days. 

25. From same woman eleven months after bearing. Sp. gr. 102728; solid matter, 
99°27 ; albuminoids, 9°016. 

26. Dragendorff (Pharm. Zeits. f. Russ., iv, 171). 

27. Kitten removed from mother one hour after birth. 


In the milk of herbivora the potash is not in great excess over the 
soda; by continued feeding with substances rich in potash, e.g., clover 
(comp. 5), the ratio of the equivalent of potash to soda may be raised 
to5‘6:1. This ratio is not nearly so great as in most vegetables; in 
the clover used the ratio was 89:1. The clover contained only 
017 Na,O in 1000 dry matter, the milk obtained with clover feeding 
from 1:1 — 10 Na,O in 1000 dry matter. This will indicate the great 
value of soda in thé nourishment of sucking animals; the adult vege- 
table-feeder is sustained on food poorer in soda, and possesses in a 
great degree the power of assimilating the small quantity in its food. 
In woman’s milk the ratio of the alkalis varies between 1°3 and 44, 
eq. K,0 to 1 eq. Na,O; in this, as in the quantity of casein, woman’s 
milk is much nearer to that of herbivora than that of carnivora. 

Bauer and Bezold concluded, from a few analyses of the whole 
bodies of animals, that the potash and soda were in equivalent quanti- 
ties. It will be seen that in the above analyses the ratio varies 
on either side of unity, in the carnivora the soda being in excess and 
> “' herbivora the potash, thus, to some extent, being adjusted to the 
ood. 

In the embryos and younger animals there is more soda than in the 
older animals. Comp. 29 with 10 and 27 with 28 and 8. 
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For comparison the analyses of the ash of two invertebrata are 
given. It is seen that the quantity of soda in the organism varies as 
widely in the animal as in the vegetable kingdom, and some animals 
contain as little soda as most vegetables. It is noticeable that the 
pupe of the cabbage butterfly, which in its caterpillar state feeds on 
the cabbage rich in soda, contains more than three times the quantity 
of soda than the pupe of the buff-tipped moth, whose caterpillar feeds 
on the leaves of birch, oak, &c. 

Comparing the ash of the milk of the dogs with the ash of the pup- 
pies and kittens, the constituents are found to be in almost exactly the 
same ratios; that of the potash is rather higher in the milk, probably 
due to the fact that the bitches had lived on a purely animal diet for 
too short a time. The ratio of the alkalis in the cat’s milk and in the 
kittens is almost identical. 

The food of the suckling herbivora (if rabbits may be compared 
with horses and cattle) contains more potash than is necessary to their 
growth, especially noticeable in the milk of the mare fed on clover 
only. This probably explains the reason of the custom of giving salt 
to cattle, &c., particularly when with young. 

The large quantity of chlorine in milk is remarkable; in the ash 0 
all the milks analysed it is higher than in the ash of the young 
animals. 

The excess of potash over » soda in all vegetable foods, with the ex- 
ception of beetroots, is greater than in the milk of women or of 
herbivora, In meadow hay occasionally the excess of potash is not 
greater than in milk. If, then, the ratio of potash to soda in milk 
is that most favourable to nourishment, the more important vegetables, 
when used as food, require the addition of salt. The absolute quantity 
of potash in the milk of herbivora is greater than that in woman's 
milk, and is moreover only exceeded by a few vegetables. 

Looking at the table of albuminoids compared with potash and soda, 
we see prominently the large quantity of potash in potatoes. The neces- 
sary quantity of albuminoids for an adult man daily (say 100 grams), 
taken solely in the form of potatoes, would introduce 42 grams of pot- 
ash into the system, materially altering the normal ratio between 
potash, soda, and chlorine. The small quantity of potash in rice is 
also apparent, being, for the same quantity of albuminoids, 34 times 
less than in potatoes. From this is seen why, of all vegetables, potatoes 
require the largest addition of salt, and rice is the only vegetable pro- 
duct on which nations can exist without salt. Junghuhn states that 
whole tribes in Sumatra live on rice, with the addition of pepper and 
without any salt. 

The quantities of potash, soda, and chlorine in _ vary with the 
food and other conditions; in woman’s milk the ratio of the equiva- 


lent of potash to that of soda varied from 1°3—4:3, eq. K,0 to 1 eq. 
Na,0. K 
E. K. 
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Milk. By C. A. Cameron (Chem. News, xxi, 54). 


Colour of Milk.—Milk rendered slightly alkaline by potash may, by 
continued ebullition, be deprived of almost every trace of fat and yet 
remain a perfectly milk-like liquid. Butter-milk containing 0°5 per 
cent. of fats is whiter than skimmed milk containing 1°3 to 2°0 per 
cent. of fats. In the former the caseous envelopes of the so-called fat- 
globules are left, and from the latter a large proportion is removed as 
cream. From these and other facts the author concludes that the 
opacity and whiteness of milk are not due to the liquid being an emul- 
sion of fats, but to the reflection and refraction of light by solid caseous 
matter suspended in it. 

Cow’s Milk.—From the results of several thousand analyses of cow’s 
milk, the author states that the mixed milk of town cows never con- 
tains less than 12 and that of country cows 11:5 per cent. of solids: 
and he agrees with Prof. Wanklyn that the solids, minus fats, never 
fall below 9°3 per cent. Forty analyses of pure milk from Dublin 
dairy cows gave the following average results :— 


a ancien nbheubiidiid ini 87:00 
ictecane Comhee coenkaee 0s 4:00 
Albuminoids........ cobieneees:. San 
ET os sideeccecescceovesecs -. 428 
Mineral matter .......eeee¢ es 0°62 

100-00 


Mare’s Milk.—The author examined the milk of 14 mares and found 
the solids to vary from 8°5 to 11°5 per cent., the fats from 0°6 to 2°12 
per cent., the casein from 1°46 to 2°4 per cent., the sugar from 5°67 
to 6°87 per cent., and the mineral matter from 0°33 to 0°44 per cent. 
The average of the 14 samples gave— 


ee getdsssesess ov - 90°310 
DN dc dibukecesesncs deendeus 1:055 
Albuminoids........... jeatens 1:953 
Sagar .cccccccces 960 eeeendes 6°285 
Mineral matters ......eee0 ceee 0°397 

100°000 


Mare’s milk is bluish-white, of sp. gr. about 10°31, and has a neutral 
or faintly alkaline reaction. 


H. J. H. 


Presence of Copper in the Animal Organism. 
By Bergeron and L. L. Hérse (Compt. rend,, lxxx, 268). 


THE kidneys and livers of fourteen human bodies were examined for 
Copper with the following results :—In two individuals aged seventeen 
years, the presence of copper could only be proved qualitatively ; 
in eleven individuals, aged from twenty-six to fifty-eight years, the 
quantities of copper found range from 0°7 to 1 milligram; and in 
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one individual, seventy-eight years old, the copper amounted to 1:5 
milligrams. The greatest care was taken not to introduce copper into 
the liquids to be tested for it; the experiments were conducted in a 
room from which all copper utensils had been removed; the balance, 
water-bath, and burners used were made of iron. 

The quantities of copper found being too small to be weighed, were 
estimated by the intensity of coloration produced when ammonia was 
added to their solutions. A scale was formed of liquids of known 
strength, by comparison with which it was possible to estimate quanti- 
ties of copper, amounting to more than half a milligram. 

The authors think that copper continually finds its way into the 
human body in consequence of the daily use of copper vessels, copper 
coins, &c., that the greater quantity of the metal is again eliminated 
from the system, but that a minute quantity is retained by the secretory 
organs, as the kidney and liver, under any conditions of age or sex or 
mode of living. 

R. 8. 


Action of Nitrotoluene on the Animal Economy. By M. Jarrz 
(Deut. Chem. Ges. Ber., vii, 1673—1679). 


PAaRANITROTOLUENE in doses of 5 grams does not poison dogs, and that 
this result is not due to its passage through the body unassimilated 
was proved by an examination of the feces. The urine of animals to 
which this compound had been administered was found to contain 
paranitrobenzoic acid together with a compound of paranitrohippuric 
acid and urea. 

Paranitrohippuric acid, which has not been described before, forms 
large orange-red prisms, which are anhydrous and melt at 129°. 
The barium salt forms long, asbestiform needles containing 4H,0; 
the silver salt forms long, sparkling needles, which are easily soluble 
in hot water. 

W. A. T. 


A New Constituent of Dog’s Urine. By M. Jarre 
(Deut. Chem. Ges. Ber., vii, 1669—1673). 


THE urine of a dog belonging to the author was found to yield a large 
quantity, from 2 to 3 grams per diem, of a new nitrogenous compound. 
Unfortunately, soon after this discovery, the dog ran away and was 
never found again. The animal had served some months before in 
some experiments upon the physiological action of paranitrotoluene, 
but the new excretory product seems to have no connection with that 
compound, as the dog had long recovered its natural state of health. 
Nevertheless it seems to be no ordinary constituent of the urine of 
dogs, inasmuch as the examination of eight or nine other dogs led to 
a negative result; neither can it be detected in human urine. 

The new substance was obtained in the form of sulphate by evapo- 
rating the urine or its alcoholic extract, acidifying strongly wit 
sulphuric acid, and washing well with ether. The residue furnished 4 
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crystalline mass which was purified by recrystallisation. From these 
crystals the base itself was obtained by treatment with baryta water 
or by dissolving them in ammonia and adding acetic acid. 

The base forms thin colourless prisms, or when quickly deposited 
fine needles, whch are permanent in the air, but give up two molecules 
of water at 105°. It dissolves with difficulty in cold, easily in hot 
water, but is insoluble in alcohol and ether, It melts at 212°—213°, 
being at the same time partially decomposed. Analysis leads to the 
formula, C,H,N.O..2H.0. 

Although it possesses decided basic characters it reddens litmas, 
forms unstable salts with several oxides, and furnishes no compounds 
with acetic or oxalic acid. 

The hydrochloride, C;H,N.O,.HCl, crystallises in fine needles or 
scales. The nitrate, C;sH;N.O.HNO;, is thrown down as a white 
crystalline precipitate when nitric acid is added in excess to the 
aqueous solution of the base. This salt is almost insoluble in dilute 
nitric acid, but dissolves readily in water, at the same time losing 
nitric acid. The sulphate (C;H,N,O.).H.SO, crystallises from hot 
dilute sulphuric acid in microscopic needles and scales. 

Regarding the constitution of the new compound, the author has 
no information at present. 

W. &. &. 


On Urinary Pigments of the Indigo-group and on Pancreatic 
Digestion. By M. Nencxt (Deut. Chem. Ges. Ber., vii, 1593— 
1600). 


Tae author adopts Maly’s view, that the bilirubin of bile in alkaline 
solution is changed by the hydrogen gas evolved in the intestinal 
canal into hydrobilirubin, identical with urobilin, and that this is 
partly excreted in the feces, partly absorbed into the blood, and 
excreted in the urine. When indican is warmed with dilute acids it 
splits up into indigo-blue, indigo-red, and indigo-brown. Indican is a 
constituent of urine, and, according to Schunk, indigo-blue may be 
extracted from animal urine. Nencki having examined a pathological 
urine containing a pigment to which he gives the name of indigo-red 
or indigo-carmine, was led to repeat and extend Jaffé’s experiments 
upon the subcutaneous injection of indol, which causes an increase of 
indican and indigo-blue in the urine of the animal operated on. Pro- 
bably a molecule of indol, by the absorption of a molecule of oxygen, is 
resolved into a molecule of indigo-blue and a molecule of water. Ox- 
indol and dioxindol introduced into the stomach could not be detected 
m the urine, but the products of their oxidation were detected in this 
secretion. Indican also, when ingested, appears, according to Niggeler, 
i the urine as a pigment identical with the red pigment observed in 
encki’s case and with the urrhodin of Heller. 

_The author thinks that the pancreatic juice acting upon albumin 
gives rise to indol which is found in the feces, that the indol is in 
part taken up into the blood and some of it metamorphosed into isatin, 
Which finally appears in the urine as indican. 


480 ABSTRACTS OF CHEMICAL PAPERS. 


Glycocine was found among the substances obtained in the artificial 
digestion of gelatin by the pancreatic juice of the ox. 
T. &. 


Two Pathological Urine-pigments. By F. Baumstarx 
(Pfliiger’s Archiv. f. Physiologie, ix, 568—584). 


In a case of splenic disease, the author extracted from the highly 
coloured urine, by means of dialysis, two pigments to which he assigns 
the names of urorubrohematin and wrofuscohematin ; and they were 
obviously related to hemoglobin and hematin. Their spectra were 
characteristic, the red pigment giving in acid solution two well-defined 
bands, and four bands when in alkaline solution. The yellow pigment 
in alkaline solution gave two faint bands. 

The pigments were not obtained in crystalline form: hence their 
purity is doubtful. 

To urorubrohematin the formula CysHNsF'e,0y is assigned ; and to 
urofuscobematin the formula CesHiosNsOxs. , 
: T. S. 


Analytical Chemistry. 


Analytical Notes. By J. L. Suir 
(Chem. News, xxxi, 55). 


Timit of Weighing.—In the great run of accurate chemical analyses, 
when from 0°5 to 1 gram of material is used, it is useless to weigh 
nearer than }m. gram. In the more precise study of atomic weighis, 
this limit may be adhered to, but the amount of material experimented 
upon should be increased. These remarks are not meant to apply to 
assay analyses of gold and silver. 

Condensation of Air on the Surface of Platinuwm.—After taking the 
weight of a clean platinum vessel of the ordinary size, then wiping it 
thoroughly with a dry rag or soft paper, and re-weighing it, there will 
be found a loss in weight of about 2 m. grams. If the vessel be 
allowed to remain on the balance for 15 or 20 minutes, it will recover 
its original weight. This change has usually been attributed to 
moisture, but experiments prove that it is due to the condensation of 
air on the surface of the platinum. Such vessels should therefore not 
be weighed too soon after being wiped. 

Gold-lined Capsules and Crucibles—These are recommended for 
such purposes as fusion with caustic potash and nitre, where silver 
vessels are inapplicable. 

Weighing on Filters—In weighing precipitates on the filter, the 
author first weighs two filters of equal size against each other, and 
marks the difference in weight on the heavier. The filtrate and wash- 
ings from one filter are poured through the second, then, after drying, 
the two are weighed against each other, and the original difference 1 
weight allowed for. 


H. J. H. 
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Estimation of Nitric Acid by Indigo. By F. Fiscnuer 
(Dingl. polyt. J., cexiii, 423—427). 


[xDIGOTIN prepared by reduction of indigo by means of grape sugar, 
alcohol, and caustic soda, oxidation in the air, and solution in sulphuric 
acid, may be kept unchanged for years. 5 c.c. of such a solution, 
diluted with water, and mixed with 30 c.c. of pure sulphuric acid, is 
titrated by riusing in a standard nitric acid solution, until the blue 
colour gives place to a light green; the indigo solution is then diluted, 
so that 1 c.c. shall be equal to *0025 milligram-equivalents of nitric 
acid, or 0°2525 milligram of potassium nitrate. If a water is being 
examined it is runinto 4 c.c. of the titrated indigo solution, mixed 
with 20 c.c. sulphuric acid, until the blue colour changes to light green. 
10 divided by the number of c.c. of water used, expresses the milli- 
gram-equivalents of nitric acid per litre; thus, if 4 c.c. of water are 
used, there are 2°5 milligram-equivalents of nitric acid, equal 
252°5 millligrams of potassium nitrate per litre. If a preliminary test 
with brucine has shown that the water contains very little nitric acid, 
2c.c. only of the indigo-solution must be used, or sometimes as little at 
lec. If more than 8 c.c. of water is required to destroy the blue colour, 
100 c.c. must be evaporated down to the volume of 8 c.c., and then 
titrated. The volume of sulphuric acid added must be at least double 
the sum of the volumes of indigo and water; the temperature must 
not sink under 110°. 


M. M. P. M. 


On the Methods of Estimating Cadmium. By O. Foutenius 
(Zeitschr. Anal. Chem., xiii, 272—301). 


TuIs paper treats of— 

A. The estimation of cadmium as cadmium sulphate. 

B. The estimation of cadmium as cadmium oxide, as obtained by 

ignition. 

< Of cadmium nitrate. 2. Cadmium hydrate. 3. Cadmium car- 
nate. 

C. The estimation of cadmium as cadmium sulphide. 

The cadmium oxide used for the preparation of a standard cadmium 
solution was obtained by precipitating cadmium nitrate with ammonium 
carbonate ; when other cadmium salts were used, it was extremely diffi- 
cult to wash out the ammonium salts retained by the precipitate. 

A. The following hydrates were obtained:—2(Cd0.SO;,) + 


HOCdO.SO, and 8CdOSO;,; + 8HO, whilst the attempt to prepare 


Stromeyer’s subsulphate did not prove successful. All the precautions 
to be attended to in evaporating, drying, and weighing cadmium sul- 
phate are minutely described ; the results obtained by weighing cad- 
mium in this form were very satisfactory. 

B. Marchand’s suboxide does not exist, but is probably only a mix- 
ture of cadmium oxide and metallic cadmium. If the oxide is to be 
Weighed, regard must be had whether it has been obtained (1) by 
ignition of the nitrate, or (2) by precipitating the nitrate, or (3) by 
precipitating the sulphate or chloride with sodic or potassic hydrate or 
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an alkaline carbonate. Only in the first two cases may accurate 
results be expected after the first ignition, whilst. in the third case the 
potassium and sodium salts with which it will be mixed can be got rid 
of only by repeated washing and igniting. The washing is best effected 
with an asbestos filter and a syphon. 

Tartaric acid prevents the precipitation of cadmium by the fixed 
alkalis completely in the cold; but on boiling the whole of the cad. 
mium is precipitated. Citric, oxalic, succinic, and benzoic acids do 
not interfere with the precipitation, either from cold or from warm 
solutions. The presence of sugar completely prevents the separation 
of the hydrate at any temperature. 

The basic cadmium salts, which Schaffner states to have been pre. 
pared by precipitating concentrated cadmium salts with concentrated 
solution of potassic or sodic hydrate, could not be obtained in the 
same way by the author. By precipitating cold and hot concentrated 
and dilute solutions of cadmium sulphate by potassium carbonate, 
Rose had obtained a number of basic carbonates, to which he had 
assigned definite formule. The author’s experiments on these sub. 
stances lead to the result (1) that they have no definite composition, 
and (2) that the bicarbonates give less basic precipitates than normal 
carbonates. 

The precipitated cadmium carbonate, like the oxide, contains occa- 
sionally salts of the alkalis, and, except when obtained from the nitrate, 
must be repeatedly washed and ignited before it can be weighed. The 
salts of the fixed alkalis dissolve traces of the carbonate, which is also 
somewhat soluble in the tartaric, oxalic, succinic, and benzoic acids, 
and to a greater extent in solution of sugar. 

To convert the carbonate into the oxide, it is best to heat it together 
with the asbestos filter in a continuous current of air. If the heating 
be effected in a crucible, some metallic cadmium is formed and vola- 
tilised. The paper contains quantitative results, obtained by using 
different salts of cadmium for precipitation, and also detailed descrip- 
tions of some of those compounds of this metal which are of import- 
ance to the analyist. . 

R. e 


Influence of Boiling Distilled Water on Fehling’s Solution. 
By E. Boivin and D. Loiszav (Compt. rend., lxxix, 1263). 


Tue authors have frequently noticed that Fehling’s solution, when 
considerably diluted with distilled water, yields on boiling a deposit 
of cuprous oxide, while the blue colour of the solution disappears; 
also that the same result does not take place when common river water 
is substituted for distilled water. 

As an example, 50 c.c. of liquid, containing 20 c.c. of copper solu- 
tion per litre of distilled water, when boiled in a porcelain capsule, 
was rapidly decolorised, and a similar result was obtained when 50 c.c. 
of distilled water were previously brought to the boiling-point, and 
1 cc. of Fehling’s solution added; but when the experiments were 
repeated with Seine water, it was possible to evaporate the liquor 1 
dryness without any decomposition taking place. 
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It would appear, therefore, that the decoloration of the liquor is 
due to the dissociation of potassio-cupric tartrate, under the influence 
of pure boiling water, and that the decomposition is prevented by the 
presence of a small quantity of saline matter. 

That this explanation is correct, the authors have proved by showing, 
in the first instance, that the power of boiling distilled water to effect 
the dissociation augments with the purity of the water, and further, 
that it is entirely arrested by the presence, among others, of the follow- 
ing saline solutions. By 2 c.c. of a solution of calcium, barium, 
sodium, or ammonium chloride, ammonium nitrate, neutral potassium 
tartrate, or caustic potash, the strength of the solutions varying, as 
ascertained by direct experiment, from 1-5 to 150 grams per litre ; when 
operating on 50 c.c. of distilled water, and 1 c.c. of Fehling’s solution. 
If a measured volume of copper solution is decolorised by boiling with 
a large quantity of distilled water, the colour re-appears when the 
liquid is concentrated, so as to bring it back again to the original 
volume. 


J. W. 


Estimation of Urea by Sodium Hypobromite. By G. Suuicn 
(J. pr. Chem. [2], x, 261—266). 


Ay alteration in the form of Hiifner’s gasometric apparatus for the 
estimation of urea is found to give better results than the original 
form, reducing the error from 6 per cent. to less than 1 per cent. The 
alteration consists in reducing the vessel containing the urea solution 
from a capacity of 8 c.c. to 5 c.c., charging the safety-tube and the 
measuring tube with hypobromite, instead of with a solution of sodium 
chloride ; so that any urea that may be carried over by the bubbles of 
gas rising into the measuring tube, may there be decomposed. 

As there is always a loss of nitrogen in the determinations with pure 
urea solution, whereas this deficit does not appear when urine is ana- 
lysed, the amounts of nitrogen given off separately by uric acid and 
creatinine, when acted on by the hypobromite, are given; these quan- 
tities almost exactly compensate for the loss of nitrogen from urea. 
Hiifner’s method is also compared with those of Liebig’s and Voit- 
Seejen’s, the two latter giving always higher results with urine. The 
nitrogenous substances in urine appear to be present in a constant 
proportion to one another. 


E. W. P. 


Simple Apparatus for Estimating Urea. By R. Apsoun 
(Ckem. News, xxxi, 36). 


Ix the reaction which takes place when urea is brought into contact 
with a mixed solution of caustic soda and sodium hypobromite, the 
author has found that a given quantity of urea always gives the same 
Volume of nitrogen. Operating with 0°15 gram urea, the barometer 
being at 30°, and the temperature 60° F., the volume of nitrogen col- 
lected over water was 55 c.c. The author describes the simple appa- 
tatus which he has devised, and by which he states that the amount 
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of urea in urine can be determined with sufficient precision for medical 
purposes. Three experiments on one specimen of urine gave on each 
occasion 3 per cent. of urea. With another specimen, the percentages 
of urea in two experiments were 3°0 and 3:1. 

H. J. 


‘New Mode of Estimating Glucose in Wine or Must. By 
J. MacaGno (Gazzetta chimica italiana, iv, 267; abstract from 
Rep. Roy. Ginol. Stat. of Asti, 97, 1873). 


G.vcosE reduces mercuric chloride to the mercurous salt, even at the 
ordinary temperature. A known amount of a 5 per cent. solution of 
corrosive sublimate being added to the wine or must, and the unreduced 
portion being determined with potassium iodide solution, the percentage 
of glucose will be indicated without introducing the errors which 
accompany the use of Fehling’s reagent. All the sugar of the wine 
must be turned into glucose, since levulose and invert sugar require 
prolonged boiling with the chloride. Neither cane-sugar nor any other 
constituent of the wine, with the exception of the colouring matter, 
has any action upon mercuric chloride. If the solution be kept con- 
centrated, the error due to the colouring matter disappears. . 
J. G. 


Estimation of Ginocyanin (GSnolin) in Wine. By E. Grassi 
(Gazzetta chemica italiana, iv, 266; abstracted from the Reports 
of the Royal Cinological Station of Asti, 1873). 


Tue colouring matter of wine may be estimated with sufficient accu- 
racy for technological purposes by precipitating the wine with neutral 
lead acetate, decomposing the precipitate with sulphuric acid and 
titrating the acid solution with permanganate. One part of perman- 
ganate corresponds with 1°5 of cenolin. — 


Technical Chemistry. 


The Chemical Function of the Glover Tower in the Sulphuric 
Acid Manufacture. By F. Vorster (Dingl. polyt. J., ccxiii, 
411—423 and 506—512). 


From researches carried out in the laboratory and also on the large 
scale, the author concludes that in an average-sized tower (3 meters by 
9 meters) about 1,400 kilos. of water are evaporated in 24 hours, accom- 
panied by the formation in the same time of 550 to 600 kilos. of sul- 
phuric acid (H,SO,), that from 3°5 to 4 per cent. of the sulphuric acid 
passing through the tower evaporates, and that, although a tolerably 
satisfactory denitrification of the nitrous sulphuric acid takes place 
through the agency of the current of hot gaseous sulphur dioxide, there 
is nevertheless a very considerable reduction of the oxidised nitrogen 
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compounds to nitrogen, this reduction varying from 40 to 70 per cent. 
and increasing with the increase of temperature of the nitrous sul- 
buric acid as it meets with the hot sulphurous oxide. The author 
considers the German method of denitrification, viz.,; passing the 
nitrous sulphuric acid, after a due admixture with water, directly 
into the chamber, to be preferable to the use of the Glover tower for 
this particular purpose. Could the consumption of saltpetre be reduced 
from 5 to 3 per cent. of the sulphur burned,—which might be done by” 
a better method of treating the nitrous sulphuric acid,—3,600 tons, or 
3,600,000 kilos. of saltpetre would be annually saved in England. 
M. M. P. M. 


Use of Gas-carbon in the Distillation of Sulphuric Acid. 
By F. M. Raoutt (Compt. rend., Ixxix, 1262). 


Tae author recommends the use of fragments of gas-carbon for the 
prevention of bumping during the distillation of sulphuric acid. He 
states that ebullition proceeds with perfect regularity, while the carbon 
is practically unacted on. Some fragments, weighing altogether 4°567 
grams, after having been submitted to the action of boiling oil of 
vitriol for eight hours, weighed 4°501 grams, they had therefore lost 
only 0°066 gram, and had generated but a trace of sulphurous acid. 
After this treatment, gas-carbon marks paper like plumbago. 


A New Impurity in Commercial Ammonia. 
By G.C. Wirrstein (Dingl. polyt. J., cexiii, 512—514). 


In a red liquid, produced by neutralizing colourless nitric acid with 
ammonia, the author detected the presence of one or more of the red 
aniline colours. This colouring matter had evidently been produced 
by the oxidising action of the nitric acid upon the aniline, toluidine, or 
other base present in the ammonia, and derived from the gas-liquor 
from which the ammonia was made. 

M. M. P. M. 


Copper-ruby Glass and Cognate Varieties. By Pau. Ese. 
(Dingl. polyt. J., cexiii, 53—59 and 131—145). 


Wurreas gold-ruby glass has been made the subject of numerous 
investigations, copper-ruby glasses, notwithstanding their importance, 
have been somewhat neglected. Pettenkofer shows that the nature of 
the red copper-glass is altogether quite doubtful; thus the appearance 
of “ Hematinone,” one variety of red copper glass, might be due to a 
separation of very small microscopic crystals, that of ‘‘ Aventurin,” 
to large crystals of cuprous silicate. The existence of this compound 
> however, very problematical: Wohler considers that the crystals in 
Aventurin” glass consist simply of metallic copper. Hautefeuille 
proves that the crystals contain no metallic copper, because they were 
VOL. XXVIIT. 2 L 
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not whitened by contact with mercurial salts. The third variety is 
the homogeneous ruby glass. 


By fusiog of the glass-flux with cuprous oxide no red glass is 
_—hisined: Atami aie yse of copper scales so rich in cuprous 
~ oxide that a red powder was obtained on pulverisation. These were 
fused with the glass mixture in an atmosphere of nitrogen, carbon 
dioxide, and carbon monoxide, the melted mass being agitated with a 
copper rod. A green glass was however obtained. By simultaneous 
use of reducing agents, as iron and carbon, a reddish-brown flux was 
obtained. The production of the red glass is in fact a very delicate 
operation, and presents many difficulties and apparent contradictions. 

I. Red Copper Glasses.—There are two methods for the preparation 
of copper-ruby glass. The first is a coloration of the ready-made glass 
(“ Lasur”’). Copper and iron scales and ochre are rubbed to a fine 
paste with oil of turpentine, the paste is applied by a brush to the 
part to be coloured, and after drying, the whole is heated in the furnace. 
A portion of the copper mixture is absorbed by the glass, which 
assumes a dark green colour, the remainder adheres to the surface 
with the ochre and is brushed off. 

The development of the ruby colour is effected in a second process 
by a reducing heat in the muffle in which wood charcoal is used. 

sually two or three furnacings are required for the complete develop- 
ment of the colour. It has been observed that the colour succeeds 
only with potash glasses free from lead, never with potash-lead crystal- 
glass. Such coloration is frequently observed in the laboratory in 
combustions with cupric oxide, but in those parts covered with copper 
turnings this colour is often wanting. This circumstance was made avail- 
able for the study of this enamel coloration by the colouring of the 
solid prepared glass (Farben durch Lasur). It was found by repeated 
experiments that the development of the ruby-red colour on the ready 
prepared glass succeeded only when the surface of the glass was first 
impregnated with a copper compound, and this was then reduced in 
the glass by hydrogen or carbon monoxide. In the muffle, where a 
direct coloration appears to take place, the impregnation is effected in 
the first stage by the gradually rising temperature; the reduction by 
the carbon-monoxide atmosphere, in the second stage, at the full red 
heat. In the first (i.e, impregnation) stage of the operation the 
reducing agents could with advantage be dispensed with; in fact, 
hydrogen or carbon monoxide by premature action actually interferes 
with the impregnation by the cupric oxide. This impregnation 38 
soggy at a temperature below that requisite for the softening of the 
glass. 

Ruby Glass by Fusion.—The glass obtained by fusion of the prepared 
glass mixture, exists in two conditions, colourless and deep red. 
After complete fusion, and rapid cooling of the clear flux, the glass 
appears colourless or faintly green, from accidental constituents, such 
as iron, &c. When the colourless glass is heated further, to the 
temperature at which it softens, the deep red colour is suddenly 
developed throughout the mass. To this phenomenon the term 
“ Anlaufen” is applied in the German glass works, and it exactly 
resembles that observed in the development of the tint in the gold- 
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ruby glass. By cooling in the crucible, the copper-ruby glass ap- 
pears generally coloured, and, as a rule, not homogeneous,the mass 
being liver-coloured, partly dark reddish-brown, and transparent, 
partly reddish-brown to deep red and opaque, in both cases with 
streaks and spots. Very small quantities of copper suffice to de- 
velop the full red colour, in staining ready-prepared glass (Lasur). 
But in the fusion process the staining does not succeed with such 
small quantities, as it is then very difficult to prevent oxidation; very 
large quantities are also deleterious, as then the dark-coloured 
“Hematinone”’ results. The mixture found to furnish the best glass, 
and fusible to a convenient degree, for laboratory investigation, con- 
sisted of sand 48 parts, red-lead 60 parts, potash 12, and nitre 8 parts. 
In the first fusion-experiments tried, cupric oxide was used, together 
with a reducing agent, and tin-foil was found to answer best for this 
purpose. Even with tin-foil, however, there is danger under certain 
conditions of the formation of a black colour. Scale-oxide of iron, 
metallic zinc, and charcoal powder were also tried. The glass mixture 
above mentioned, with 2 per m. of cupric oxide and tin-foil, or an 
excess of iron chippings, furnished (with 1 percent. of tin) once, when 
poured into water, a completely colourless glass, quickly passing into 
a beautiful ruby glass on reheating in the usual manner (Anlaufen). 
Experiments in which metallic copper was substituted for tin failed. 
With 5 per thousand of cupric oxide, with scale-oxide of iron, the 
process failed, but with 14 per cent. of tin complete success was 
obtained. ‘The addition of 1 per cent. of cupric oxide, with 1} per 
cent. scale-oxide, yielded a ruby glass of as uniform quality as with 
2 per cent. of tin-foil, the fusion continuing for 1} hour. It was very 
striking to notice that the ruby colour, at first unsatisfactory, is 
developed by degrees in the course of the fusion, till the full height of 
the tint is attained. The glass cooled in the crucible was liver- 
coloured, with opaque red streaks, sometimes of the colour of red 
sealing-wax. Poured into water the thick lumps are frequently red, 
the thin and thread-like glass colourless; similar results followed 
pouring it on an earthenware plate. In order to test the fused product, 
80 as to judge of it with regard to the extent of the fusion, the 
microscope, and especially taking out an occasional sample for special 
testing, are indispensable. A fragment of the fused glass is placed in 
the closed end of a glass tube, heated in the flame, and a bulb is blown 
on the end. The dark liver-brown portion of the fused mass gives a 
yellow, passing into a brownish stain, which over the gas-flame 
develops into a beautiful blood-red. By experiment it was found 
that the ruby glass contained proportionately less copper than was 
contained in the original mixture, showing that either a separation 
of metallic copper had taken place, or that the glass was not homo- 
geneous. Cuprous oxide fused with the glass mixture already men- 
tioned, produced no red colour. It was simply split up into cupric 
oxide and metallic copper, the former colouring the glass bluish-green. 
If the transparent red glass produced by the enamel process be heated 
m the gas furnace for three hours, hydrogen gas being transmitted 
meanwhile, the red colour entirely disappears, and cannot be revived 
by re-heating. Thus the ruby tint at first promoted, is again destroyed 
by the hydrogen. 
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Optical properties of Ruby Glass.—Striking differences are noticed 
even in products prepared by the same process, and at the same time, 
and very slight modifications or failures in any part of this process 
may produce very startling results with respect to the product obtained. 
It is important in microscopical examinations of the products that the 
effects of both transmitted and reflected light be noted. Regarded in 
both lights, the perfectly prepared glass is found to be almost entirely 
free from cloud or muddiness. The turbidity is a sign that the limit 
of temperatare at which the perfect tint is produced has been some- 
what surpassed, and the second stage reached, wherein opaque clouds 
begin to separate. The amount and kind of separation depends 
mainly on the manner of cooling, and may differ very much in the 
same glass. A piece of commercial ruby glass, which showed in re- 
flected light only a faint cloud, changed its appearance completely 
when heated for some hours till it nearly began to soften. Instead ofa 
transparent deep red tint, a dense opaque brown turbidity was de- 
veloped. Under the microscope, by transmitted light, a light-green 
transparent ground was observed, studded with dark, deep, brownish- 
black clouds; by reflected light it appears as a beautiful, clear, 
red mass, in which clouds of shining reddish-yellow points occur. 
Considered conjointly, the above facts show that the separation must 
be opaque, and of a light-red colour, and this is the case with most 
ruby glasses obtained by fusion. It is still more difficult to obtain 
ruby glass by fusion free from separations, unless it be quenched in 
water. 

In order to test the capacity of glass to take up cupric oxide together 
with the reducing agent, the reduction still being effected, a mixture 
of 3 parts by weight of the lead glass mixture already mentioned was 
made, with 1 part of cupric oxide, and 2 parts of metallic tin. The 
cooled mass in the crucible was a perfectly opaque, reddish-brown, 
striped glass, rather dull and slag-like in appearance, and contained 
many grains of reduced copper throughout. The mass was heated to 
the highest point possible, and then poured into water. A portion of 
the product was finely powdered in the agate mortar, freed from all 
grains of copper, and subjected to analysis. It was found to contain: 
—Silica 38°55 p.c., tin oxide 13°79, lead oxide 36°34, potash 3°86, 
copper 6'75, oxygen 0°71. It is thus found that the capacity of the 
glass for copper to form a red coloration, is at least thirty times 
greater than for gold under the most favourable conditions. 

It is also stated that an increase of the amount of cupric oxide added 
produces an increased tendency to separations and opacity. -_— 


On the use of Methyl Ether as a Freezing Agent, and its 
application to the Preservation of Meat. By Cu. Texier 
(Ann. Chim. Phys. [5], iii, 502). 


Mertuyt ether is liquid at —30°, under the normal atmospheric pressure; 
at 0° a pressure of 2°5 atmospheres renders it liquid, and at 30°, 6 
atmospheres ; when it is allowed to evaporate under a pressure of 1} 
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atmospheres it lowers the temperature of substances with which it is 
in contact to —15°. 

The apparatus employed in its manufacture on the large scale consists 

of a metal retort, into which are introduced equal quantities of methyl 
alcohol and sulphuric acid. The mixture is heated by means of a 
worm in the interior, through which superheated steam is blown. 
The temperature during the operation should not exceed 125°—128”. 
The methyl ether prevents the corrosion of the metal by the sulphuric 
acid. The gas evolved is passed through a worm to condense any 
condensable vapours that are carried over; then through a solution 
of caustic potash, to remove acid fumes, and next over calcium chloride 
to dry the methylether; from the calcium chloride it passes into a force- 
pump, and escapes through a worm into a “condenser” surrounded by 
cold water, from which it flows in the liquid state into an iron 
reservoir. A bituminous mass is left in the retort, which must be 
removed after each operation. 
‘ The apparatus for the manufacture of ice consists of a reservoir 
containing liquid methyl ether, a series of pipes, through which the 
cold vapour is allowed to escape into a force-pump, which compresses 
the vapour into a condenser, from which it again boils into the pipes. 
If air be driven by a fan against the pipes the temperature is lowered 
to 0°. 

An extract from the Report of the “ Académie des Sciences” is 
added, with particulars relating to the appearance of the meat pre- 
served by Tellier’s process. The air cooled as described above is 
admitted into a chamber in which the meat is kept. For the first 
week there is little difference between the preserved meat and fresh 
meat. In course of time the outside becomes dry. In thirty days 
the weight of the meat decreases 10 per cent.; after some time, how- 
ever, it loses moisture much more slowly. The meat becomes more 
tender, but is always fresh. It differs slightly in taste from freshly- 
killed meat, but is nevertheless quite palatable. Meat kept for 
8 months in the cold chamber, was at the end of that time, perfectly 
edible. 

W. R. 


Freezing of Spirits and Wines. By M. Metsens 
(Ann. Chim. Phys. [5], iii, 527—536). 


A uistoricaL sketch is given of the various attempts made to freeze 
alcoholic liquids. The author, by the description of his experiments, 
wishes to create a taste for frozen wines and liqueurs. Brandy may be 
rendered viscous at —30°, and is said to possess an exquisite flavour. 
It must, however, be drunk out of wooden cups, to prevent the lips 
being “burnt.” The sensation of cold is not experienced till the 
temperature has reached — 60°. The lowest temperature to which the 
author has subjected a liqueur was —71°. The effect on the mouth 
was as if it had been a little too hot. The freezing mixture was ether 
and solid carbonic anhydride. 


W. R. 
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On the Purification of Juice in the Manufacture of Sugar, 
By B. L. MistaGiewirTz (Dingl. polyt. J., cexiv, 150—152). 


THE analysis of a sample of juice, saturated once and filtered, gave the 
following results :— 


After treat- After second 
Saturated ment with saturation with After third 
jui 15 percent. 1 p.c. of CaO. ditto. 
12°09 12 °2 12°15 
Non-saccharine matter . ‘ 0°91 1°10 0°79 
Alkalinity... ......... : 0:061 0-091 0-072 
Quotient , 93-0 91 °7 93 °9 
Sugar 12-05 12° 12-01 
2 Non-saccharine matter . ‘ 1°22 ‘ 1:21 
Alkalinity ‘ 0°072 . 0 -080 
Quotient : 92°90 ‘ 90°8 
11°66 : 12 -22 
Non-saccharine matter . : 1°64 q 1:93 
Alkalinity..........6. 0° 0-051 0-098 
Quotient.........e008 : 87°60 ‘ 86 °3 
BREE. . 5 cc cccevecece ‘ 11°69 : 12°49 
Non-saccharine matter . ‘ 1°70 . 1°71 
Alkalinity “ 0 °056 . 0-053 
Quotient . ' 87°30 ‘ 88-0 


4 


It is unadvisable to exhaust the charcoal too much by washing, for 
more non-saccharine than saccharine matter is dissolved out. 


W. R. 


Use of Ammonium Phosphate and Barium Hydrate for the 
Purification of Sugar. By P. Lacrance (Dingl. polyt. J, 
cexili, 63). 


THE ordinary methods of purification by means of lime Jeave in the 
solutions a certain quantity of organic and mineral substances, which 
prevent the crystallisation of the sugar and contribute to the for- 
mation of molasses. The author removes the organic lime salts, 
certain potash and soda salts, and the alkaline sulphates, by means of 
barium hydrate and ammonium phosphate. The alkalinity of the 
syrup is an object not to be lost sight of if it be desired that the 
crystallisable sugar shall remain unaltered. After the lime-salts have 
been precipitated by basic ammonium phosphate, free ammonia escapes, 
and the solution becomes first neutral and finally acid. In order to 
prevent the latter contingency, barium hydrate or sucrate is added, 
which, decomposing the alkaline sulphates and several organic salts, 
furnishes insoluble products, leaving the solution alkaline. This pro- 
cess is specially recommended for the raw sugar works, where the 
lime-salts and the alteration of the sugar so frequently lead to incon- 
venience and losses. The syrups should be of 20° B. after having 
been treated with lime and carbonic acid. After heating to the boil- 
ing-point the ammonium phosphate is added till all lime is precipitated, 


— a a 
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then the barium hydrate; after a short time the liquor is boiled and 
then baled on to a Taylor’s filter. 

In refining, ammonium phosphate and barium hydrate are recom- 
mended in addition to fine bone-black and blood. 

Experience shows that for 1,000 kilos. of sugar of 88° strength, 800 
grams of crystallised ammonium phosphate and 3 kilos. crystallised 
barium hydrate are required. 

W. S$. 


Decay of Wood treated with Cupric Sulphate. By M. Pauter 
(Compt. rend., Ixxx, 23—-26). 


Wnen wood is treated with cupric sulphate solution, an albumino- 
cupric compound is formed which is usually stated to be insoluble in 
water. Paulet finds that it is not absolutely insoluble, and that the 
presence of carbonic acid greatly increases its solubility. Beech-wood 
railway sleepers, which had been in the ballast for about nine years, 
were found to be greatly altered in spite of the treatment with cupric 
sulphate which they had received. In the vicinity of the rail the 
wood was very brown and contained no copper but abundance of iron, 
which, from the depth at which it was found, must have penetrated in 
a soluble state, although when examined it had become insoluble. The 
brown wood is easily pulverised. Its density is only half that of the 
unaltered wood. Besides iron, a large quantity of calcium carbonate 
ispresent. At a greater distance still from the rail the iron is no 
longer present, unless the ballast be very ferruginous, but calcium 
carbonate is still abundant and the copper has disappeared. In fact 
the latter metal has been removed by the infiltration of carbonic acid 
water which has deposited in its place iron and calcium carbonate. 
Neither of these, however, is combined with the wood, but simply inter- 
posed between the fibres, and rather they hasten than prevent decay. 
A less frequent solvent of this copper is ammonium carbonate, furnished 
by the rain or by the organic matter contained in the ballast. 
B. J. G. 


Turkey Red. By A. RoMEGIALLI 
(Gazzetta chimica italiana, iv, 256—266). 


Tak subject of dying with Turkey red was attacked analytically and 
synthetically. The author concludes that this dye owes its efficacy to 
three conditions :—(1.) The presence of a lake of alizarin, alumina, 
and a fatty acid; (2.) A compound of a neutral fatty body and 
ilzarin; (3.) An excess of the neutral fatty substance in which (1) 
and (2) are dissolved. He describes his efforts to form the dye syn- 
thetically, and thinks success will ultimately be obtained by proceeding 
in the same direction, although he has for the present failed. He 
believes that the constitution of the colour may be represented by the 
following formula, in which the 6H of Al,H,O, are replaced partly by 
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oxidised, partly by unoxidised radicals of fatty acids, and partly by the 
residue of alizarin. 


O—C,,H;,0 

O—C,,H;;0 

Ay] O— Cis, 
*) O—x (oxidised radical); 


0 >CuHls0, 


B. J. G. 


Influence of a High Temperature upon the Fermentation of 
Must. By E. Grassi (Gazzetta chimica italiana, iv, 267; abstract 
from Reports of Royal Ginological Stat. of Asti, 83, 1873). 


Must heated to 100° in sealed tubes and then allowed to cool, remained 
unfermented for 15 days. 
B. J. G. 


Carbonising Wool. (Dingl. polyt. J., ecxiii, 174.)—In preparing 
artificial wool, rags, &c., may be carbonised by heat; the following 
process is, however, to be preferred. Hydrochloric acid is diluted to 
15° Bm. sugar and salt are added, the goods are placed in the bath 
and allowed to remain for two hours, then washed and dried at 50°. 
The mass is then immersed in a dilute soda solution, washed with 
water, and again dried.—M. M. P. M. 


Woollen Residues as a Manure. (Dingl. polyt. J., ccxiii, 173.) 
—These residues contain about 5 per cent. of nitrogen, and about 23 
per cent. of fatty matter; they would, therefore, be very useful as 4 
manure.—M. M. P. M. 


Green Bronze for Iron. By P. Weiskopr (Dingl. polyt. J, 
ccxiii, 358).—One part of “silver sylvate ” is dissolved in 20, parts of 
lavender oil and applied, by means of a hair pencil, to the clean and 
dry surface of the iron, which is then quickly warmed to 150°. The 
iron may now be electro-coppered, as this metal does not touch the 
bronzed portions.—M. M. P. M. 


Gold Sulphides. (Dingl. polyt. J., ccxiii, 360.)—The precipitate 
obtained by passing sulphuretted hydrogen into the solution of a gold 
salt is not of definite chemical composition ; it consists of a mixture of 
gold or sulphur with gold sulphide; neither does the solution of this 
precipitate in an alkaline sulphide yield any distinct compound of the 
two metals.—M. M. P. M. 


Method of Extinguishing Burning Petroleum. (Dingl. polyt. 
J., ccxiv, 421.)—One part of chloroform vapour will extinguish 60 
parts of burning petroleum. It is recommended that all oil works 
keep a certain amount of chloroform, so that in case of a fire, the 
chloroform vapour may put it out.—W. R. 
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XXII.—On the Dynamical Evidence of the Molecular Constitution of 
Bodies. 


By J. CLerK-MAxwELL. 


Or all hypotheses as to the constitution of bodies, that is surely the 
most warrantable which assumes no more than that they are material 
systems, and proposes to deduce from the observed phenomena just as 
much information about the conditions and connections of the mate- 
rial system as these phenomena can legitimately furnish. 

In studying the constitution of bodies we are forced from the very 
beginning to deal with particles which we cannot observe. For what- 
ever may be our ultimate conclusions as to molecules and atoms, 
we have experimental proof that bodies may be divided into parts so 
small that we cannot perceive them. 

Hence, if we are careful to remember that the word particle means 
asmall part of a body, and that it does not involve any hypothesis as 
to the ultimate divisibility of matter, we may consider a body as made 
up of particles, and we may also assert that in bodies or parts of 
bodies of measurable dimensions, the number of particles is very great 
indeed. 

The next thing required is a dynamical method of studying a 
material system consisting of an immense number of particles, by 
forming an idea of their configuration and motion, and of the forces 
acting on the particles, and deducing from the dynamical theory those 
phenomena which, though depending on the configuration and motion 
of the invisible particles, are capable of being observed in visible por- 
tions of the system. 

The dynamical principles necessary for this study were developed by 
the fathers of dynamics, from Galileo and Newton to Lagrange 
and Laplace; but the special adaptation of these principles to mole- 
cular studies has been to a great extent the work of Prof. Clausius 
of Bonn, who has recently laid us under still deeper obligations by 
giving ns, in addition to the results of his elaborate calculations, a new 
dynamical idea, by the aid of which I hope we shall be able to esta- 
blish several important conclusions without much symbolical calcula- 
tion. 

The equation of Clausius, to which I must now call your atten- 
tion, is of the following form :— 
pV=tT—ZZ=GRr). 
VOL, XXVIII. 2m 
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Here p denotes the pressure of a fluid, and V the volume of the 
vessel which contains it. The product pV, in the case of gases at 
constant temperature, remains, as Boyle’s Law tells: us, nearly con- 
stant for different volumes and pressures. This member of the equa- 
tion, therefore, is the product of two quantities, each of which can 1 be 
directly measured. 

The other member of the equation consists of two terms, the first 
depending on the motion of the particles, and the second on the forces 
with which they act on each other. 

.The quantity T is the kinetic energy of the system, or, in other 
words, that part of the energy which is due to the motion of the parts 
of the system. . 

The kinetic energy of a particle is half the product of its mass into 
the square of its velocity, and the kinetic energy of the system is the 
sum of the kinetic energy of its parts. 

In the second term, r is the distance between any two particles, and 
RB is the attraction between them. (If the force is a repulsion or a 
pressure, 2 is to be reckoned negative.) 

The quantity 4 Rr, or half the product of the attraction into the 
distance across which the attraction is. exerted, is defined by Clau- 
sins as the virial of the attraction. (In the case of pressure or repul- 
sion, the virial is negative.) 

The importance of this quantity was first pointed out by Clausius, 
who, by giving it a name, has greatly facilitated the application of his 
method to physical exposition. 

The virial of the system is the sum of the virials belonging to every 
pair of particles which exist in the system. This is expressed by the 
double sum = = (4 #7), which indicates that the value of } Rr is to 
be found for every pair of particles, and the results added together. 

Clausius has established this equation by a very simple mathe- 
matical process, with which I need not trouble you. We may see, 
however, that it indicates two causes which may affect the pressure of 
the fluid on the vessel which contains it: the motion of its particles, 
which tends to increase the pressure, and the attraction of its particles, 
which tends to diminish the pressure. 

We may therefore attribute the pressure of a fluid either to the 
motion of its particles or to a repulsion between them. 

Let us test by means of this result of Clausius the theory that th 
pressure of a gas arises entirely from the repulsion which one particl 
exerts on another, these particles, in the case of gas in a fixed vessel, 
being really at rest. 

In this case the virial must be negative, and since by Boyle’s Law 
the product of pressure and volume is constant, the virial also must be 
constant, whatever the volute, in the same quantity of gas at constant 
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temperature. It follows from this that Rr, the product of the repul- 
sion of two particles into the distance between them, must be constant, 
or in other words that the repulsion must be inversely as the distance, 
a law which Newton has shown to be inadmissible in the case of 
molecular forces, as it would make the action between distant parts of 
bodies greater than that between contiguous parts. In fact, we have only 
to observe that if Rr is constant, the virial of every pair of particles 
must be the same, so that the virial of the system must be proportional 
to the number of pairs of particles in the system—that is, to the square 
of the number of particles, or in other words to the square of the 
quantity of gas-in the vessel. The pressure, according to this law, 
would not be the same in different vessels of gas at the same density, 
but would be greater in a large vessel than in a small one, and greater 
in the open air than in any ordinary vessel. 

The pressure of a gas cannot therefore be explained by assuming 
repulsive forces between the particles. It must, therefore, depend, in 
whole or in part, on the motion of the particles. 

If we suppose the particles not to act on- each other at all, there 
will be no virial, and the equation will be reduced to the form 


Vp =T. 


If M is the mass of the whole quantity of gas, and eis the mean 
square of the velocity of a particle, we may write the equation— 


Vp =} Me, 


or in words, the product of the volume and the pressure is one-third 
of the mass multiplied by the mean square of the velocity. If we now 
assume, what we shall afterwards prove by an independent process, 
that the mean square of the velocity depends only on the temperature, 
this equation exactly represents Boyle’s Law. _ 

But we know that most ordinary gases deviate from Boyle’s Law, 
especially at low temperatures and great densities. Let us see 
whether the hypothesis of forces between the particles, which we re- 
jected when brought forward as the sole cause of gaseous pressure, 
may not be consistent with experiment when considered as the cause 
of this deviation from Boyle’s Law. 

When a gas is in an extremely rarefied condition, the number of 
particles within a given distance of any one particle will be propor- 
tional to the density of gas. Hence the virial arising from the 
action of one particle on the rest will vary as the density, and the 
Whole virial in unit of volume will vary as the square of the density. 

Calling the density p, and dividing the equation by V, we get— 


= 3p° — $Ap* 


Where A is a quantity which is nearly constant for small densities. 
2mu2 
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Now, the experiments of Regnault show that in most gases, as 
the density increases the pressure falls below the value calculated by 
Boyle’s Law. Hence the virial must be positive; that is to say, the 
mutual action of the particles must be in the main attractive, and the 
effect of this action in diminishing the pressure must be at first very 
nearly as the square of the density. 

On the other hand, when the pressure is made still greater the sub. 
stance at length reaches a state in which an enormous increase of 
pressure produces but a very small increase of density. This indicates 
that the virial is now negative, or, in other words, the action between 
the particles is now, in the main, repulsive. We may therefore con- 
clude that the action between two particles at any sensible distance is 
quite insensible. As the particles approach each other the action first 
shows itself as an attraction, which reaches a maximum, then dimi- 
nishes, and at length becomes a repulsion so great that no attainable 
force can reduce the distance of the particles to zero. 

The relation between pressure and density arising from such an 
action between the particles is of this kind. 

As the density increases from zero, the pressure at first depends 
almost entirely on the motion of the particles, and therefore varies 
almost exactly as the pressure, according to Boyle’s Law. As the 
density continues to increase, the effect ofthe mutual attraction of the 
particles becomes sensible, and this causes the rise of pressure to be 
less than that given by Boyle’s Law. If the temperature is low, the 
effect of attraction may become so large in proportion to the effect of 
motion that the pressure, instead of always rising as the density in- 
creases, may reach a maximum, and then begin to diminish. 

At length, however, as the 
average distance of the particles 
is still further diminished, the 
effect of repulsion will prevail 
over that of attraction, and the 
pressure will increase so as not 
only to be greater than that 
given by Boyle’s Law, but so 
that an exceedingly small in- 
crease of density will produce an 
enormous increase of pressure. 

Hence the relation between pressure and volume may be represented 
by the curve A B O D E F G, where the horizontal ordinate represents 
the volume, and the vertical ordinate represents the pressure. 

As the volume diminishes, the pressure increases up to the point (, 
then diminishes to the point FZ, and finally increases without limit as 
the volume diminishes. 
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We have hitherto supposed the experiment to be conducted in such 
a way that the density is the same in every part of the medium. This, 
however, is impossible in practice, as the only condition we can impose 
on the medium from without is that the whole of the medium shall be 
contained within a certain vessel. Hence, if it is possible for the 
medium to arrange itself so that part has one density and part another, 
we cannot prevent it from doing so. 

Now the points B and F represent two states of the medium in 
which the pressure is the same but the density very different. The 
whole of the medium may pass from the state B to the state F, not 
through the intermediate states C D FE, but by small successive por- 
tions passing directly from the state B to the state F. In this way 
the successive states of the medium as a whole will be represented by 
points on the straight line B F, the point B representing it when en- 
tirely in the rarefied state, and F’ representing it when entirely con- 
densed. This is what takes place when a gas or vapour is liquefied. 

Under ordinary circumstances, therefore, the relation between pres- 
sure and volume at constant temperature is represented by the broken 
line A BEG. If, however, the medium when liquefied is carefully 
kept from contact with vapour, it may be preserved in the liquid con- 
dition and brought into states represented by the portion of the curve 
between F' and EH. It is also possible that methods may be devised 
whereby vapour may be prevented from condensing, and brought into 
states represented by the points in B C. 

The portion of the hypothetical curve from C to E represents states 
which are essentially unstable, and which cannot therefore be realiséd. 

Now let us suppose the medium to pass from B to F along the hypo- 
thetical curve B C D E F in a state always homogeneous, and to return 
ilong the straight line F B in the form of a mixture of liquid and 
vapour. Since the temperature has been constant throughout, no heat 
can have been transformed into work. Now the heat transformed into 
work is represented by the excess of the area F' D E over BC D. 
Hence the condition which determines the maximum pressure of the 
vapour at given temperature is that the line B F cuts off equal areas 
from the curve above and below. 

The higher the temperature, the greater the part of the pressure 
which depends on motion, as compared with that which depends on 
forces between the particles. Hence, as the temperature rises, the dip 
inthe curve becomes less marked, and at a certain temperature the . 
curve, instead of dipping, merely becomes horizontal at a certain point, 
and then slopes upward as before. ‘This point is called the critical 
point. It has been determined for carbonic acid by the masterly re- 
searches of Andrews. It corresponds to a definite temperature, pres- 
sure, and density. 
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_ At higher temperatures the curve slopes upwards throughout, and 
there is nothing corresponding to liquefaction in passing from the rarest 
to the densest state. 

The molecular theory of the continuity of the liquid and gaseous 
states forms the subject of an exceedingly ingenious thesis by Mr. Jo- 
hannes Diderik van der Waals,* a graduate of Leyden. There are 
certain points in which I think he has fallen into mathematical errors, 
and his final result is certainly not a complete expression for the inier- 
action of real molecules, but his attack on this difficult question is so 
able and so brave, that it cannot fail to give a notable impulse to mole- 
cular science. 

The purely thermodynamical relations of the different states of matter 
do not belong to our subject, as they are independent of particular 
theories about molecules. I must not, however, omit to mentiona 
most importart American contribution to this part of thermodynamics 
by Prof. Willard Gibbs,t of Yale College, U.S., who has given us a 
remarkably simple and thoroughly satisfactory method of representing 
the relations of the different states of matter by means of a model. 
By means of this model, problems which had long resisted the efforts 
of myself and others may be solved at once. 


Let us now return to the case of a highly rarefied gas in which the 
pressure is due entirely to the motion of its particles. It is easy to 
calculate the mean square of the velocity of the particles from the 
equation of Clausius, since the volume, the pressure, and the mass are 
all measureable quantities. Supposing the velocity of every particle 
the same, the velocity of a molecule of oxygen would be 461 metres 
per second, of nitrogen 492, and of hydrogen 1844, at the temperature 
of 0° C. 

The explanation of the pressure of a gas on the vessel which contains 
it by the impact of its particles on the surface of the vessel has been 
suggested at various times by various writers. The fact, however, that 
gases are not observed to disseminate themselves through the atmo- 
‘sphere with velocities at all approaching those just mentioned, remained 
unexplained, till Clausius, by a thorough study of the motions of an 
‘immense number of particles, developed the methods and ideas of 
modern molecular science. 

To him we are indebted for the conception of the mean length of the 
- path of a molecule of a gas between its successive encounters with other 


* Over de continuiteit van den gas en vloeistof toestand. Leiden: A. W. Sijt 
hoff, 1873. 
+ “A Method of Geometrical Representation of the Thermodynamic Properties 
"of Substances by means of Surfaces.” —Transactions of the Connecticut Academy of 
Arts and Sciences, vol. ii, part 2. 
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molecules. As soon as it was seen how each molecule, after describing 
an exceedingly short path, encounters another, and then describes a 
new path in a quite different direction, it became evident that the rato 
of diffusion of gases depends not merely on the velocity of the molecules, 
but on the distance they travel between each encounter. 

I shall have more to say about the special contributjons of 
Clausius to molecular science. The main fact, however, is, that he 
opened up a new field of mathematical physics by showing how to 
deal mathematically with moving systems of innumerable molecules. 

Clausius, in his earlier investigations at least, did not attempt to 
determine whether the velocities of all the molecules of the same gas 
are equal, or whether, if unequal, there is any law according to which 
they are distributed. He therefore, as a first hypothesis, seems to have 
assumed that the velocities are equal. But it is easy to see that if 
encounters take place among a great number of molecules, their velo- 
cities, even if originally equal, will become unequal, for, except under 
conditions which can be only rarely satisfied, two molecules having 
equal velocities before their encounter will acquire unequal velocities 
after the encounter. By distributing the molecules into groups accor- 
ding to their velocities, we may substitute for the impossible task of 
following every individual molecule through all its encounters, that of 
registering the increase or decrease of the number of molecules in the 
different groups. 

By following this method, which is the only one available either 
experimentally or mathematically, we pass from the methods of strict 
dynamics to those of statistics and probability. r 

When an encounter takes place between two molecules, they are 
transferred from one pair of groups to another, but by the time that a 
great many encounters have taken place, the number which enter each 
group is, on an average, neither more nor less than the number which 
leave it during the same time. When the system has reached this 
state, the numbers in each group must be distributed according to some 
definite’ law. 

As soon as I became acquainted with the investigations of Clausius, 
Tendeavoured to ascertain this law. 

The result which I published in 1860 has since been subjected to a 
more strict investigation by Dr. Ludwig Boltzmann, who has also 
applied his method to the study of the motion of compound molecules. 
The mathematical investigation, though, like all parts of the science of 
probabilities and statistics, it is somewhat difficult, does not appear 
faulty. On the physical side, however, it leads to consequences, some 
of which, being manifestly true, seem to indicate that the hypotheses 
are well chosen, while others seem to be so irreconcilable with known 
experimental results, that we are compelled to admit that something 
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essential to the complete statement of the physical theory of molecular 
encounters must have hitherto escaped us. 

I must now attempt to give you some account of the present state of 
these investigations, without, however, entering into their mathematical 
demonstration. 

I may begin by stating the general law of the distribution of velocity 
among molecules of the same kind. 

If we construct a diagram of velocity by taking a fixed point, draw- 
ing from it a line representing in direction and magnitude the velocity 
of a molecule, and making a dot at the end of the line, the position of 
the dot will indicate the state of motion of the molecule. 

If we do the same for all the other molecules, the diagram will be 
dotted all over, the dots being more numerous in certain places than in 
others. 

The law of distribution of the dots may be shown to be the same as 
that which prevails among errors of observation or of adjustment. 


D1aGRamM OF VELOCITIES. 


The dots in this diagram may be taken to represent the velocities 
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of molecules, the different observations of the position of the same star, 
or the bullet-holes round the bull’s-eye of a target, all of which are 
distributed in the same manner. 

The velocities of the molecules have values ranging from zero to 
infinity, so that in speaking of the average velocity of the molecules 
we must define what we mean. 

The most useful quantity for purposes of comparison and calculation 
is called the ‘velocity of mean square.” It is that velocity whose 
square is the average of the squares of the velocities of all the molecules. 

This is the velocity given above as calculated from the properties of 
different gases. A molecule moving with the velocity of mean square 
has a kinetic energy equal to the average kinetic energy of all the mole- 
cules in the medium, and if. a single mass equal to that of the whole 
quantity of gas were moving with this velocity, it would have the same 
kinetic energy as the gas actually has, only it would be in a visible 
form and directly available for doing work. 

If in the same vessel there are different kinds of molecules, some of 
greater mass than others, it appears from this investigation that their 
velocities will be so distributed that the average kinetic energy of a 
molecule will be the same, whether its mass be great or small. 

Here we have perhaps the most important application which has yet 
been made of dynamical methods to chemical science. For, suppose 
that we have two gases in the same vessel. The ultimate distribution 
of agitation among the molecules is such that the average kinetie 
energy of an individual molecule is the same in either gas. This ulti- 
mate state is also, as we know, a state of equal temperature. Hence 
the condition that two gases shall have the same temperature is that 
the average kinetic energy of a single molecule shall be the same in 
the two gases. 

Now, we have already shown that the pressure of a gas is two-thirds 
of the kinetic energy in unit of volume. Hence, if the pressure as well 
as the temperature be the same in the two gases, the kinetic energy 
per unit of volume is the same, as well as the kinetic energy per mole- 
cule. There must, therefore, be the same number of molecules in unit 
of volume in the two gases. 

This result coincides with the law of equivalent volumes established 
by Gay-Lussac. This law, however, has hitherto rested on purely 
chemical evidence, the relative masses of the molecules of different 
substances having been deduced from the proportions in which the 
substances enter into chemical combination. It is now demonstrated 
on dynamical principles. The molecule is defined as that small portion 
of the substance which moves as one lump during the motion of 
agitation. This isa purely dynamical definition, independent of any 
experiments on combination. The density of a gaseous medium, at 
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standard temperature and pressure, is proportional to the mass of one 
of its molecules as thus defined. 

We have thus a safe method of estimating the relative masses of 
molecules of different substances when in the gaseous state. This 
method is more to be depended on than those founded on electrolysis 
or on specific heat, because our knowledge of the conditions of the 
motion of agitation is more complete than our knowledge of electro- 
lysis, or of the internal motions of the constituents of a molecule. 

I must now say something about these internal motions, because the 
greatest difficulty which the kinetic theory of gases has yet encountered 
belongs to this part of the subject. 

_ We have hitherto considered only the motion of the centre of mass 
of the molecule. We have now to consider the motion of the consti- 
tuents of the molecule relative to the centre of mass. 

If we suppose that the constituents of a molecule are atoms, and that 
each atom is what is called~a material point, then each atom may move 
in three different and independent ways, corresponding to the three 
dimensions of space, so that the number of variables required to deter- 
mine the position and configuration of all the atoms of the molecule is 
three times the number of atoms. 

It is not essential, however, to the inane investigation to 
assume that the molecule is made up of atoms. All that is assumed is 
that the position and configuration of the molecule can be completely 
expressed by a certain number of variables. 

Let us call this number n. 

Of these variables, three are required to determine the position of 
the centre of mass of the molecule, and the remaining n — 8 to deter- 
mine its configuration relative to its centre of mass. 

To each of the ~ variables corresponds a, different kind of motion. 

The motion of translation of the centre of mass has three com- 
ponents. 

The motions of the parts relative to the centre of mass have n — 3 
components. 

The kinetic energy of the molecule may be regarded as made up of 
two parts—that of the mass of the molecule supposed to be concen- 
trated at its centre of mass, and that of the motions of the parts rela 
tive to the centre of mass. The first part is called the energy of 
translation, the second that of rotation and vibration. The sum of 
these is the whole energy of motion of the molecule. 

The pressure of the gas depends, as we have seen, on the energy 
of translation alone. The specific heat depends on the rate at which 
the whole energy, kinetic and potential, increases as the temperature 
rises. 

Clausius had long ago pointed out that the ratio of the increment of 
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the whole energy to that of the energy of translation may be deter- 
mined if we know by experiment the ratio of the specific heat at con- 
stant pressure to that at constant volume. 

He did not, however, attempt to determine @ priori the ratio of the 
two parts of the energy, though he suggested, as an extremely probable 
hypothesis, that the average values of the two parts-of the energy in a 
given substance always adjust themselves to the same ratio. He left 
the numerical value of this ratio to be determined by experiment. 

In 1860 I investigated the ratio of the two parts of the energy on 


the hypothesis that the molecules are elastic bodies of invariable form. 


I found, to my great surprise, that whatever be the shape of the mole- 
cules, provided they are not perfectly smooth and spherical, the ratio 
of the two parts of the energy must be always the same, the two parts 
being in fact equal. 

This result is confirmed by the researches of Boltzmann, who has 
worked out the general case of a molecule having » variables. 

He finds that while the average energy of translation is the same 
for molecules of all kinds at the same temperature, the whole energy 
of motion is to the energy of translation as n to 3. 

For a rigid body » = 6, which makes the whole energy of motion 
twice the energy of translation. 

But if the molecule is capable of changing its form under the action 
of impressed forces, it must be capable of storing up potential energy, 
and if the forces are such as to ensure the stability of the molecule, 
the average potential energy will increase when the average energy of 
internal motion increases. 

Hence. as the temperature rises, the increments of the energy of 
translation, the energy of internal motion, and the potential energy are 
as 3, (n — 8), and e respectively, where e is @ positive quantity of 
unknown value depending on the law of the force which binds to- 
gether the constituents of the molecule. 

When the volume of the substance is maintainedieonstant, the effect 
of the application of heat is to increase the whole energy. We thus 
find for the specific heat of a gas at constant volume— 

ay bigs + 9) 
where p, and V, are the pressure and volume of unit of mass at zero 
centigrade, or 273° absolute temperature, and J is the dynamical equi- 
valent of heat. The specific heat at constant pressure is— 
1 
gy Bgl +2 + 6. 

In gases whose molecules have the same degree of complexity the 

value of n is the same, and that of e may be the same. 
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If this is the case, the specific heat is inversely as the specific gravity, 
according to the law of Dulong and Petit, which is, to a certain 
degree of approximation, verified by experiment. 

But if we take the actual values of the specific heat as found by 
Regnault, and compare them with this formula, we find that n + ¢ 
for air and several other gases cannot be more than 4°9. For carbonic 
acid and steam it is greater. We obtain the same result if we compare 
the ratio of the calculated specific heats 


2+n+6e 
nm+te 


with the ratio as determined by experiment for various gases, namely, 
1-408. 

And here we are brought face to face with the greatest difficulty 
which the molecular theory has yet encountered, namely, the interpre- 
tation of the equation n + e= 49. 

If we suppose that the molecules are atoms—mere material points, 
incapable of rotatory energy or internal motion—then 1 is 3 and eis 
zero, and the ratio of the specific heats is 1:66, which is too great for 
any real gas. 

But we learn from the spectroscope that a molecule can execute 
vibrations of constant period. It cannot therefore be a mere material 
point, but a system capable of changing its form. Such a system 
cannot have less than six variables. This would make the greatest 
value of the ratio of the specific heats 1:33, which is too small for 
hydrogen, oxygen, nitrogen, carbonic oxide, nitrous oxide, and hydro- 
chloric acid. 

But the spectroscope tells us that some molecules can execute 
a great many different kinds of vibrations. They must, therefore, be 
systems of a very considerable degree of complexity, having far more 
than six variables. Now, every additional variable introduces an 
additional amount of capacity for internal motion without affecting the 
external pressure. Every additional variable, therefore, increases the 
specific heat, whether reckoned at constant pressure or at constant 
volume. So does any capacity which the molecule may have for 
storing up energy in the potential form. But the calculated specific 
heat is already too great when we suppose the molecule to consist 
of two atoms only. Hence every additional degree of complexity 
which we attribute to the molecule can only increase the difficulty 
of reconciling the observed with the calculated value of the specific 
heat. 

I have now put before you what I consider to be the greatest diffi- 
culty yet encountered by the molecular theory. Boltzmann has 
suggested that we are to look for the explanation in the mutual action 
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between the molecules and the ethereal medium which surrounds them. 
Iam afraid, however, that if we call in the help of this medium, we 
shall only increase the calculated specific heat, which is already too 
great. 

The theorem of Boltzmann may be applied not only to deter- 
mine the distribution of velocity among the molecules, but to deter- 
mine the distribution of the molecules themselves in a region in which 
they are acted on by external forces. It tells us that the density of 
distribution of the molecules at a point where the potential energy of a 

v 


— — 


molecule is y, is proportional to e * ® where @ is the absolute tempera- 
ture, and « is a constant for all gases. It follows from this, that if 
several gases in the same vessel are subject to an external force like 
that of gravity, the distribution of each gas is the same as if no other 
gas were present. This result agrees with the law assumed by 
Dalton, according to which the atmosphere may be regarded as con- 
sisting of two independent atmospheres, one of oxygen, and the other 
of nitrogen ; the density of the oxygen diminishing faster than that of 
the nitrogen, as we ascend. 

This would be the case if the atmosphere were never disturbed, but 
the effect of winds is to mix up the atmosphere and to render its com- 
position more uniform than it would be if left at rest. 

Another consequence of Boltzmann’s theorem is, that the tem- 
perature tends to become equal throughout a vertical column of gas 
at rest. 

In the case of the atmosphere, the effect of wind is to cause the 
temperature to vary as that of a mass of air would do if it were carried 
vertically upwards, expanding and cooling as it ascends. 

I have confined my remarks to a very small part of the field of 
molecular investigation. I have said nothing about the molecular 
theory of the diffusion of matter, motion, and energy, for though the 
results, especially in the diffusion of matter and the transpiration of 
fluids, are of great interest to many chemists, and though from them 
we deduce important molecular data, they belong to a part of our study 
the data of which, depending on the conditions of the encounter of two 
molecules, are necessarily very hypothetical. I have thought it better 
to exhibit the evidence that the parts of fluids are in motion, and to 
describe the manner in which that motion is distributed among mole- 
cules of different masses. 

To show that all the molecules of the same substance are equal in 
mass, we may refer to the methods of dialysis introduced by Graham, 
by which two gases of different densities may be separated by percola- 
tion through a porous plug. 

If in a single gas there were molecules of different masses, the same 
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process of dialysis, repeated a sufficient number of times, would furnish 
us with two portions of the gas, in one of which the average mass 
of the molecules would be greater than in the other. The density 
and the combining weight of these two portions would be different, 
Now, it may be said that no one has carried out this experiment in 
a sufficiently elaborate manner for every chemical substance. But the 
processes of nature are continually carrying out experiments of the 
same kind ; and if there were molecules of the same substance nearly 
alike, but differing slightly in mass, the greater molecules would be 
selected in preference to form one compound, and the smaller to form 
another. But hydrogen is of the same density, whether we obtain it 
from water or from a hydrocarbon, so that it seems that neither oxygen 
nor carbon can select from a quantity of hydrogen molecules greater 
or smaller than the average. 

The estimates which have been made of the actual size of molecules 
are founded on a comparison of the volumes of bodies in the liquid or 
solid state, with their volumes in the gaseous state. In the study of 
molecular yoluymes we meet with many difficulties, but at the same 
time there are a sufficient number of consistent results to make the 
study a hopeful one. . . 

The theory of the possible vibrations of a molecule has not yet been 
studied as it ought, with the help of a continual comparison between 
the dynamical theory and the evidence of the spectroscope. An intelli- 
gent student, armed with the calculus and the spectroscope, can hardly 
fail to discover some important fact about the internal constitution of 
a molecule. 

The observed transparency of gases may seem hardly consistent with 
the results of molecular investigations: for a model of the molecules of 
a gas consisting of marbles scattered at distances bearing the proper 
proportion to their diameters, would allow very little light to penetrate 
through a hundred feet. 

But if we remember the small size of the molecules compared with 
the length of a wave of light, we may apply certain theoretical investi- 
gations of Lord Rayleigh’s about the mutual action between waves 
and small spheres, which show that the transparency of the atmo- 
sphere, if affected only by the presence of molecules, would be far 
greater than we have any reason to believe it to be. 

A much more difficult investigation, which has hardly yet been 
attempted, relates to the electric properties of gases. No one has yet 
explained why dense gases are such good insulators, and why, when 
rarefied or heated, they permit the discharge of electricity, whereas a 
perfect vacuum is the best of all insulators. 

It is true that the diffusion of molecules goes on faster in a rarefied 
gas, because the mean path of a molecule is inversely as the density. 


— 
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But the electrical difference between dense and rare gas appears so be 
too great to be accounted for in this way. 

But while I think it right to point out the hitherto unconquered 
difficulties of this molecular theory, I must not forget to remind you 
of the numerous facts which it satisfactorily explains. We have already 
mentioned the gaseous laws, as they are called, which express the re- 
lations between volume, pressure, and temperature, and Gay-Lussac’s 
very important law of equivalent volumes. The explanation of these 
may be regarded as complete. The law of molecular specific heats is 
less accurately verified by experiment, and its full explanation depends 
on a more perfect knowledge of the internal structure of a molecule 
than we as yet possess. 

But the most important result of these inquiries is a more distinct 
conception of thermal phenomena. We learn how to distinguish that 
kind of motion which we call heat from other kinds of motion. 
The peculiarity of the motion called heat is that it is perfectly irre- 
gular; that is to say, that the direction and magnitude of the velocity 
of a molecule at a given time cannot be expressed as depending on 
the present position of the molecule and the time, but depends also on 
the particular molecule considered. 

In the visible motion of a body, on the other hand, the velocity of 
the centre of mass of all the molecules in any visible portion of the 
body is the observed velocity of that portion, though the molecules 
may have also an irregular agitation on account of the body being 
hot. 

In the transmission of sound, too, the different portions of the body 
have a motion which is generally too minute and too rapidly alter- 
nating to be directly observed. But in the motion which constitutes 
the physical phenomenon of sound, the velocity of each portion of the 
medium at any time can be expressed as depending on the position 
and the time elapsed; so that the motion of a medium during the 
passage of a sound-wave is regular, and must be distinguished from 
that which we call heat. 

If, however, the sound-wave, instead of travelling onwards in an 
orderly manner, and leaving the medium behind it at rest, meets with 
resistances which fritter away its motion into irregular agitations, this 
irregular molecular motion becomes no longer capable of being propa- 
gated swiftly in one direction as sound, but lingers in the medium in 
the form of heat till it is communicated to colder parts of the medium 
by the slow process of conduction. 

The motion which we call light, though still more minute and 
rapidly alternating than that of sound, is, like that of sound, perfectly 
regular, and therefore is not heat. What was formerly called radiant 
heat is a phenomenon physically identical with light. 
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When the radiation arrives at a certain portion of the medium, it 
enters it and passes through it, emerging at the other side. As long 
as the medium is engaged in transmitting the radiation it is in a cer- 
tain state of motion, but as soon as the radiation has passed through 
it, the medium returns to its former state, the motion being entirely 
transferred to a new portion of the medium. 

Now, the motion which we call heat can never of itself pass from 
one body to another unless the first body is, during the whole process, 
hotter than the second. The motion of radiation, therefore, which 
passes entirely out of one portion of the medium and enters another, 
cannot be properly called heat. 


XXIII.—Researches on the Action of the Oopper-Zine Couple on Organic 
Bodies.—Part VIII. On Chloroform, Bromoform, and Iodoform. 


By J. H. Guapstone, Ph.D., F.R.S., Fallerian Professor of Chemistry 
in the Royal Institution, and ALFRED TriBz, F.C.S., Lecturer 
on Chemistry in Dulwich College. 


In our earliest description of the power of the copper-zinc couple we 
stated that it was capable of decomposing chloroform. We have lately 
examined its action upon this body, and the analogous bromine and 


iodine compounds. 
CHLOROFORM. 


The dry couple was found to have no action upon this substance 
either when alone or in presence of pure ether. 

In presence of absolute alcohol no action was observed at the ordinary 
temperature. At about 50° C., however, action takes place, and ina 
few minutes proceeds rapidly. 

In one experiment 5 c.c. of chloroform (7°5 grams) were mixed with 
20 c.c. of absolute alcohol, and the mixture added to twice the usual 
quantity of couple. No action was observable in one hour (temp. 
12° ©.). The temperature was now raised to 60°. In five minutes 
20 c.c. of gas had collected, and in the next three minutes 50 cc. 
(The action had now become so rapid, and the temperature had risen 
so considerably in consequence, that it was necessary to agitate the 
flask in cold water.) In the next five minutes 680 c.c., and in the next 
two minutes 180 c.c., had collected ; in another four minutes the action 
was practically over. The quantity of gas collected during the 19 
minutes amounted to 984 c.c. (corrected). 

The chlorine in combination with zinc was determined in the usual 
way, and found to be equivalent to 5°92 grams of CHCl;, which would 
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1,109 c.c. of marsh-gas, assuming the three atoms of chlorine to have 
been replaced by hydrogen. 

In another similar experiment, with equal quantities of material, the 
contents of the flask were heated to 20° C. for 15 minutes. No 
-action took place. At 50° action commenced and quickly became 
very violent. In 15 minutes action was practically over, 967 c.c. 
having been collected. 

The gas, after being washed with alcohol and water, possessed 
the general properties of methyl hydride. 

The product remaining in the flask was very viscid, and very soluble 
in alcohol. Water added to the alcoholic solution produced a 
copious precipitate of ZnH,O.. The atomic ratio of zine to chlorine 
was determined and found to be 1 : 1°08. 

The product, after the removal of alcohol by distillation, behaved 
just as the chloro-ethylate of zinc which we obtained by the reaction— 


CoG } + SET + azn = CHT 4 2H | 2, 


and described by us in the Society’s Journal for May, 1874. 

Subsequent experiments upon bromoform and iodoform induced us 
to suspect the formation of some acetylene dnring the action of the 
couple upon chloroform in presence of alcohol. Another experiment 
was therefore made similar to those already described, the gas being 
passed through a solution of cuprous chloride in ammonia. Some of 
the red acetylene compound which on analysis gave ‘0689 Cu, equal 
to 12 c.c. acetylene or ‘1296 gram chloroform. 

Taking the above facts into consideration, we may conclude that 
about 92 per cent. of the action may be represented by the equation— 


CHCl, + get 4+3%n = CH, + 3 | HZ, 


and a small percentage by the equation— 
2CHCl, + 3Zn = C,H, + 3ZnCl,. 


We tried the action of the couple in the presence of water. 5 c.c. 
were added to the usual quantity of couple wet with water, tem- 
perature 12°C. Gas was at once slowly evolved. The temperature 
of the contents of the flask rose somewhat in the first 20 minutes, and 
the action became more rapid. In the first hour 170 c.c. of gas had 
collected ; in the second, 60 ¢.c.; in the third, 35 ¢.c.; and so on, in 
a diminishing ratio. At the end of four days the action was no longer 
going on. The total gas collected measured 626 c.c. 

The couple remaining in the flask was coated with a white sub- 
stance, which was fund to be oxychloride of zinc, the for mation of 
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which in all probability prevented the completion of the reaction, and 
accounts for its rapid falling off. The gas burnt with a flame like 
marsh-gas. 

The reaction may therefore be represented thus— 


2CHCl, + 3H,O + 6Zn = 2CH, + 3(ZnCl,Zn0). 


From these results it might be expected that with aqueous alcohol 
the reaction would take place at a lower temperature than when abso- 
lute alcohol is employed. Such was found to be the case. An experi- 
ment was made with 5 c.c. of chloroform mixed with 15 c.c. of absolute 
alcohol and 5 c.c. of water, added to twice the usual quantity of the 
dry couple. Evolution of gas commenced immediately, and in a few 
minutes the contents of the flask had sensibly risen in temperature. 
150 c.c. of gas collected during the first ten minutes, and the action 
continued in a diminishing ratio for about 24 hours, when it was 
found that 438 c.c. had collected. 

Oxychloride of zinc was found adhering to the remaining couple, 
which probably stopped the action, as on the addition of more water 
the action did not recommence. 

Zinc-foil was found not to have an action on chloroform mixed with 
absolute alcohol at 60° C., but at the boiling-point of the mixture 
there is a slow action, CH, and OS Zn (chloroethylate of zinc) 
being produced. 

Zinc-foil was also found slowly to act upon chloroform mixed with 
alcohol diluted with one-fourth of its volume of water at 50° C., zinc 
oxychloride and CH, being the principal products. 

It is evident that the reactions described above afford a ready 
method of preparing marsh-gas. 


BROMOFORM. 


Action of the Couple in presence of Alcohol. 


If the couple be in a finely divided condition, this reaction takes 
place after a minute or two with almost explosive violence. It was 
found necessary, therefore, in order to study the reaction, to employ 4 
coarse couple. 

It was found that the gas produced by the reaction burnt with a 
very luminous flame. This led us to suspect the presence of some 
olefiant gas or acetylene, and accordingly the gas was passed through 
an ammoniacal solution of cuprous chloride. A quantity of a red pre- 
cipitate formed which when washed and dried detonated upon heating, 
and had all the other properties of copper acetylide. 

In one experiment 2°5 c.c. (7 grams) were added to 20 c.c. of abso- 
lnte alcohol, and the mixture was added to the usual quantity of dry 
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couple. Action commenced at once at the ordinary temperature, and 
the liquid soon becoming hot, it proceeded very rapidly. The flask 
was kept agitated in cold water. In seven minutes the evolution of 
gas had ceased. 

The gas produced in the reaction, after passing through a solution 
of ammoniacal cuprous chloride, measured 190 ¢.c. It did not com- 
bine with bromine, and burnt with an almost non-luminous flame, 
yielding carbonic anhydride. Determination of copper in the red pre- 
cipitate gave ‘33-4 gram of copper. 

The product of the reaction left in the flask possessed the general 
properties of the bromoethylate of zinc previously described by us, 
and gave on determining the atomic ratio of zinc to bromine 1 of the 
former to 1°5 of the latter. The total zinc found in combination with 
bromine was equivalent to 6°5 grams of bromoform. 

In another experiment 203 c.c. of non-absorbable gas were obtained, 
and 333 gram of copper in the copper acetylide precipitate. The 
ratio of zinc to bromine was 1 : 1°48. 

Now, taking the mean of the above results, we have— 


Grams. 
Gas possessing the properties of marsh-gas, 
Gumivalent $0 ..ccccccsccevesecsecseses . 2°21 of bromoform. 
Gas forming a red precipitate with ammoniacal 
cuprous chloride, calculated as acetylene.... 1°33 ” 


Total accounted for by gaseous products...... 3°54 - 


That nearly the whole of the bromoform undergoes decomposition is 
evident from the amount of bromine found in combination with zinc in 
the flask. But what becomes of the CH of the CHBr,, corresponding 
tonearly 3 grams ? 

Thinking that benzene a polymeride of acetylene (C,H.), might have 
been produced and retained in the flask, that substance was sought for, 
but only with a negative result. Jn fact till recently the whereabouts 
of this CH remained a mystery, but it was explained when we came to 
experiment with iodoform. 

The ratio of zinc to bromine would point to the reactions— 


(a.) CHBr, + gt + 3Zn = CH, + gis} Zn, 
(b.) 2CHBr, + 3Zn = C,H, + 3ZnBr., 


ahaving taken place in about equal proportions, but the ratio of 
acetylene to marsh-gas would seem to show that nearly two-thirds of 
the bromoform was decomposed according to the reaction (a), the 
other third being according to reaction (b). 
Zinc-foil.—2°5 c.c. (7 grams) of bromoform were mixed with 20 c.c. 
2NnN2 
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of alcohol and added to the usual quantity of zinc-foil in small pieces. 
No apparent action was observable in 30 minutes at a temperature of 
40° ©., only a slight action at 50°, but after a few minutes’ heating at 
60° the evolution of gas became very rapid, and the action ceased in 
about 30 minutes. 


Examination of the products gave— ; 
Grams. 


Gas non-absorbabie by ammoniacal cuprous 

chloride 521 c.c., equivalent to 5°88 of bromoform. 
Gas absorbable by the same, equivalent to.. 0:13 ms 
Bromine combined with zine, equivalent to.. 6°67 9 


The ratio of zinc to bromine was found to be as 1 to 1°17. 
Comparing the respective actions of the couple and of zinc upon 
bromoform and alcohol, there is noticeable not only a difference in the 
degree of action of the two agents, but also in the relative amounts of 
the two hydrocarbons produced. Thus with zinc, acetylene appears in 
much smaller quantity, while marsh-gas is produced in very much 
greater quantity. Also with zinc there is no CH unaccounted for, as 
as the case when the couple was employed. 


Bromoform. Couple and Water. 


At the ordinary temperature action takes place very slowly, CH, 
being evolved and zine bromide and oxybromide formed. At 60° C. 
the action is of course more rapid, and the CH, is found mixed witha 
very little acetylene. 


Topororm. 
Couple in presence of Alcohol. 


Action takes place at the ordinary temperature of the air, but 
extremely slowly. This may be due in part to the slight solubility 
of iodoform in alcohol. At 40° C. the action is perceptible, and with 
agitation quickly becomes somewhat rapid. 

In one experiment 8°45 grams of iodoform and 10 c.c. of absolute 
alcohol were added to the couple, and the whole heated to 40° C. by 
immersion in water at that temperature. The evolution of gas ceased 
in 25 minutes. It contained a large proportion of acetylene. 


The gas non-absorbable by ammoniacal 

cuprous chloride measured 226 c.c., which 

is equivalent to... 3°97 grams CHI; 
The copper in the acetylene precipitate 

weighed 0°375 gram, equivalent to 
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The ratio of zinc and iodine in the semi-fluid product remaining in 
the flask was 1 of zinc to 1°41 of iodine. 

Zinc-foil.—In one experiment 8°6 grams of iodoform mixed with 
10 c.c. of alcohol were added to about 9 grams of zinc-foil crumpled 
and in small pieces. A very slow action was observable at 50° C., but 
at the boiling-point of the alcohol the action was rapid, being com- 
pleted in about ten minutes. 


The gas non-absorbable by cuprous solution 

measured 377 c.c., equivalent to . 6°63 grams CHI;. 
The copper in acetylene precipitate was equiva- 

lent to 


The ratio of zinc to iodine in the product of the reaction in the 
flask was 1: 1:11, which would appear to indicate that about 89 per 
cent. of the substance had been decomposed according to the equa- 
tion— 


CHI, + gOHer + 3Zn = CH, a 3Zn{ _—, 


We remark here, as we previously remarked when speaking of 
bromoform, that the couple gives a greater proportion of the acetylene 
reaction than does zinc alone; and also, that practically the whole of 
the CH in the iodoform is accounted for when zinc is employed, 
whereas a considerable proportion of those elements apparently dis- 
appears when the couple is used. 

The fact that the loss of CH occurs only when the couple is used led 
us to think that the CH would be found in combination with the 
copper of the couple. The following experiment with iodoform was 
consequently made :— 

5 grams of iodoform and 10 c.c. of alcohol were heated with a pro- 
portional quantity of couple. After the reaction, the solid residue in 
the flask was washed with alcohol, then with water dried over sulphuric 
acid in vacuo, and finally burnt with copper oxide. 0°166 gram of 
CO, was obtained, which is equivalent to 1:487 gram of iodoform, a 
quantity closely corresponding to that which we had been unable to 
account for. It is to be presumed that it existed as acetylide of 
copper. 

Thinking that a greater yield of gaseous acetylene might be obtained 
by using platinum, with which acetylene is not known to combine, we 
employed a zinc-platinum couple. We found that the reacticn with 
iodoform and alcohol took place at a lower temperature and was more 
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energetic, but about the same proportion of CH, to C,H: was obtained 
as with the copper-zinc couple, and also about the same amount of loss. 
Carbon was found in the insoluble residue, but whether as acetylide or 
some polymeride of acetylene it is difficult to say. 


Conclusion. 


In presence of alcohol the three bodies are split up in the same 
general manner, acetylene and marsh-gas being the hydrocarbon pro- 
ducts in addition to the haloid zinc-ethylates previously described by 
us. Inthe cases of chloroform and bromoform there is noticeable a 
marked difference in their activity, the latter being, as we might 
expect, the more energetic. The insolubility of iodoform in alcohol 
prevents us from drawing any conclusion as to its comparative activity. 
There is also a gradation in the proportion of acetylene. Thus 1°7 per 
cent. of chloroform, 19 per cent. of bromoform, and 27-4 per cent. of 
iodoform were converted into this body. 


XXIV.—On the Action of Nitrosyl Chloride on Organic Bodies. 


Part II. On Turpentine Oil. 
By Wiuiam A. Tiupey, D. Sc. Lond., F.C.S. 


Tux turpentine oil used in the following experiments boiled between 
158° and 161°, and after distillation had a rotatory power of 15° to the 
right in a tube 100 mm. long. 

When nitrosyl chloride, evolved from the sulphate and common 
salt (Chem. Soc. J. [2], xii, 630), is passed into this oil of turpentine, 
@ very vigorous reaction ensues, the liquid becomes hot, and much 
brown resinous matter is produced. But if the liquid is surrounded 
by a mixture of ice and salt, so that the temperature is maintained at 
about —10°, the gas is freely absorbed and a considerable quantity of 
a white precipitate is thrown down, the greater part of which, how- 
ever, disappears again if the temperature is allowed to rise. To secure 
it, therefore, it is necessary to filter it off as quickly as possible, and 
stir it up with strong spirit of wine so as to remove the mother-liquor 
without delay. The substance thus obtained, when thoroughly washed 
with cold rectified spirit, forms a snow-white, odourless powder, appear- 
ing crystalline under the microscope. It seems to be nearly insoluble in 
cold alcohol, and cannot be recrystallised from alcohol, benzene, or 
chloroform without undergoing partial decomposition. The following 
results of its analysis indicate the formula C,Hi;NOCI. 


% 


NITROSYL CHLORIDE ON ORGANIC BODIES. 


Analyses. 


I. After drying in a vacuum, ‘5221 gram gave ‘3678 gram of 


AgCl. 
II. 11348 gram gave ‘8047 gram of AgCl. 


III. 3448 gram gave 22 c.c. of moist N at 12°6° and under 768 mm. 
pressure. 

IV. -3027 gram gave ‘6601 of CO, and ‘2195 of H,0. 

V. *2655 gram gave ‘5812 of CO, and ‘1934 of H,0. 


Percentages. 


Theoretical. I. . : Mean. 

120 5955 — 59:58 

16 7°94 8:07 
14 6°94 ‘ 7°6 
16 7°97 — 

35°55 176 . . 17°45 


201°5 


This body is quite insoluble in hot aqueous solution of soda, but it 
dissolves in alcoholic soda, thereby losing the elements of hydrochloric 
acid, a small quantity of alkaline nitrite being simultaneously formed. 
When the alkaline liquid is acidified with acetic acid, evaporated to 
dryness, and the residue washed with water, a substance is left which 
crystallises readily from alcohol in distinct and characteristic crystals. 
The same substance is deposited, together with a semi-fluid resin, from 
turpentine oil which has been charged with nitrosyl chloride gas at a 
temperature a few degrees above zero. It also seems to be produced 
by the action of nitrous anhydride upon turpentine, but in this case in 
smaller quantity, and accompanied with another substance from which 
it was found impossible to separate it completely. When crystallised 
from hot spirit of wine, it forms crystals, the rhomboidal faces of which 
are often excavated, so that their appearance is highly characteristic, 
and the compound is easily recognised at sight. When the alcoholic 
solution is allowed to evaporate spontaneously, transparent rhombic 
prisms, 5 or 6 mm. long, are deposited. 

Professor N. Story-Maskelyne has been good enough to under- 
take the crystallographic examination of these crystals, and my best 
thanks are here tendered to him for his valuable assistance. 

The analysis of this compound led to the formula C,H,;NO, from 
which it will be observed that it bears the same relation to the white 
substance first described as the original hydrocarbon to its monohydro- 
chloride. 
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Analysis. 


I. :3808 gram of substance gave 1:0134 gram of CO, and ‘3076 of 
H,0. 
II. ‘3089 gram gave 23 c.c. of moist nitrogen. Temp. 14°. 


Pressure = 762°4 mm. of mercury. 
Experiment. 
Theory. I II. 


Ci.. 120 72°72 72°57 
a. & 9:09 8:97 
N.. 14 8:48 
O.. 16 9-71 


—_—_— 


165 100-00 


This body, which may be called nitrosoterpene, melts at 129°—130°, 
and sublimes ata little above this temperature. It burns easily, but 
is not explosible. It is very slightly soluble in water, but dissolves 
readily in hot solution of soda and crystallises therefrom unchanged. 
It is also soluble in warm concentrated sulphuric acid, and is precipi- 
tated unaltered on the addition of water. 

Sulphide of ammonium does not reduce nitrosoterpene, but sodium 
amalgam acting upon the alcoholic solution gives free ammonia, and a 
hydrocarbon which could not be examined for want of material. 

With bromine it forms a crystallisable addition product, the formula 
of which is, probably, CjoHi;NOBr2, but as it could not be obtained ina 
pure state it was not analysed. When heated it evolves hydrobromic 
acid, and it was therefore thought not improbable that it would yield 
nitrosocymene. After heating with aniline to the boiling-point of that 
substance, and shaking the yellow mass with a mixture of acidulated 
water and ether, the ethereal solution left on evaporation a brown, 
resinous mass. As this seemed unpromising, the brown mass was 
dissolved in alcohol and treated with sodium amalgam. The addition 
of concentrated solution of soda to the liquid then threw down 4 
white precipitate which apparently consisted of a base, for it was 
soluble in hydrochloric acid, and gave a pale yellow platinum salt, 
which soon became grey, and gave 26:07 per cent. of platinum. The 
formula (CioH\;NH,HCl).PtCh, requires 27°8 per cent. of platinum. 
There can be little doubt that this basic body is isomeric with cymi- 
dine. 

Failing to obtain a substituted ammonia by the action of ordinary 
reducing agents upon nitrosoterpene, it occurred to me that by heating 
it with turpentine, or some other hydrocarbon, a base might be pro- 
duced with simultaneous formation of water, thus :— 


and ES + 20 His = (CioHis)sN + H,0. 
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Experiment showed, however, that no such compound was produced 
but a waxy granular substance, almost insoluble in spirit of wine, and 
appearing by analysis to have the same composition as the original 
substance. 

I. Product of heating nitrosoterpene with turpentine oil to 180°, 
2720 gram gave ‘2267 of H.O and °7244 of CO,. 

II. Product of heating nitrosoterpene with benzene to 180°—190°, 
2780 gram gave ‘2281 of HO and ‘7335 of CO. 


Percentages. 
Il. 
72°31 
9°12 


These numbers agree with those required by the formula for nitroso- 
terpene, viz. :— 
C 72°72. 
H 9-09. 


This compound is, therefore, evidently polymeric with the soluble 
nitrosoterpene from which it was formed, and its production must be 
regarded as the effect of the high temperature to which it has been 
exposed, and not of any chemical reaction with the hydrocarbon. 

In both cases, however, small quantities of ammonia and water 
were simultaneously produced, and it is not improbable that at higher 
temperatures the foregoing equation would be partly realised by the 
splitting of the hypothetical base into a hydrocarbon and ammonia ; 
thus, in the following case, cymene would be formed :— 


“sie + 2CyHis = 8CwHy + H;,N + H,0. 


If nitrosyl derivatives of other less complex hydrocarbons could be 
obtained, the replacement of the oxygen would probably be effected 
more readily, and this would furnish a general method for the forma- 
tion of organic bases. 

The quantity of this nitrosoterpene obtained in the manner described 
from ordinary turpentine oil is very small. The nitrosyl chloride, as 
might be expected, rapidly induces polymerisation of the hydrocarbon ; 
the rotatory power of the liquid being soon entirely destroyed, and the 
boiling-point raised considerably. 

The viscid resinous matters produced at the same time contain 
nitrosyl substitution-compounds, for on the application of heat a 
Violent reaction sets in, and a large quantity of ammonium chloride is 
generated. It seems not improbable that just as turpentine yields with 
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hydrochloric acid a liquid as well as a solid compound, both having 
the same composition, so these products may include a liquid body 
isomeric with the white crystalline powder, C,o.H,,.NOCI, described at the 
beginning of this paper. 

Oil of lemon yields similar products partly crystalline, partly 
resinous, but time and material have been wanting for their further 
investigation. 


AppenDix TO XXIV. 
On the Orystallographic Characters of Nitrosoterpene. 


By Prof. N. Srory-MasKe yng, F.R.S. 


THE two crystalline varieties of nitrosoterpene are identical in their 
crystals; the only difference being that the smaller and more simple 
crystals carry fewer planes than the others. 

The crystals are clinometric, with the following elements :— 


a:b:c¢=1:413: 1: 09137 
n = 109° 42’ 30”. 


The forms observed are— 
a {100} b {010} c {001} 
m {110} p {111} 


and traces of planes of apparently the forms {101} and {111}. 


NITROSOTERPENE. 
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m mn 
am 
bm 
ab 
Cp 


cm 


Found. Calculated. 
73°52° 73°52° 
53°4 53°4 
36°56 36°56 
90° 90° 
40°52 40°52 
78:18 78:18 
37°26 37°26 

101°42 101°42 

— 26°33 
— isa 
70°19 70°173 

109°40 approx. 109-424 
57°41 57°43 
64°35 64°34 
52°28 approx. 52°20 
86°20 approx. 86°33 


23°25 23°24 


Cc’ 


NITROSOTERPENE-PROJECTION. 


The crystals appear to be frequently twinned ; twin-face 001. 

The face 001 is also parallel to & very easy cheavage; and a second 
cleavage runs parallel to the faces of the form {110}. 

The great facility of the former cleavage rendered it impossible to 
cut a section for the polariscope from the crystals at my command. 

In one of these, however, I was able to detect one of the ring 
systems, the plane of the optic axis lying in a plane perpendicular to 
the plane of symmetry; the acute mean line lying in that plane. 

The acute mean lines for different colours are thus dispersed in that 
plane, that for the blue nearer to the normal of ‘a [100] than that for 
the red rays. The inclination of these mean lines approximates to 
11° 28’ on the normal of [100], and 32° 16’ on that of [001]. 
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XXV.—COMMUNICATIONS FROM THE LABORATORY OF 
THE LONDON INSTITUTION. 


Note on Isomeric Change in the Phenol Series. 
By Henry E. ARMSTRONG. 


In a communication read to this Society in December, 1872, on 
“ Derivatives of 8-Dinitrophenol”” (Chem. News, vol. xxvi, p. 307), 
and also in a brief notice on the same subject published somewhat 
later in the Journal of the Chemical Society of Berlin (Deut. Chem. Ges. 
Ber., vi, 649), I stated that, by the action of bromine on @-dinitro. 
phenol, I had obtained a bromo-@-dinitrophenol melting at 116°,* the 
potassium derivative of which crystallised in orange-yellow needles or 
prisms. 

I had also found that chloro-8-dinitrophenol was identical with the 
so-called Dubois’ chlorodinitrophenol (m.p. 80°5°), which may be 
prepared by nitrating parachlorophenol (b.p. 218°). Korner (An. 
Chem. Pharm., cxxxvii, 204) had previously described a bromo- 
dinitrophenol, melting at 78°, which he obtained by nitrating crude 
bromophenol, and there was reason to suppose that this compound was 
the analogue of Dubois’ chlorodinitrophenol. The formation of a 
bromodinitrophenol melting at 116°, from §-dinitrophenol, therefore, 
appeared very remarkable; moreover, the product which I obtained 
was not to be distinguished from bromo-a-dinitrophenol. The experi- 
ments which I have instituted to explain this anomalous observation 
have led to results which I cannot but think are of considerable import- 
ance in connection with the study of isomerism. 

I readily succeeded in preparing Kérner’s bromodinitrophenol by 
acting on crystalline parabromophenol with nitric acid, and also by 
acting on orthonitrophenol (m.p. 46°), with bromine and nitrating the 
resulting bromonitrophenol. I found that it melts at about the tem- 
perature indicated by Korner, and that its potassium derivative cry- 
stallises in magnificent crimson needles. 

I then repeated my experiments with @-dinitrophenol, using a sub- 
stance of undoubted purity. The 8-dinitrophenol was heated gently 
with a slight excess of bromine and a little water on the water-bath 
until the action was judged complete, when more water was added, 
and the excess of bromine evaporated off ; the product was then treated 
with potassic carbonate. Three experiments thus made gave the same 
result: the product consisted solely of the bromodinitrophenol, melting 


* In the German notice, the melting-point is incorrectly given as 106°. 
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at about 116°, and by a careful comparative examination I was able to 
assure myself that it was identical with the fproduct of the action of 
bromine under similar circumstances on «-dinitrophenol. 

Whilst I was engaged upon these experiments, Kérner’s remark- 
able paper on the study of isomerism in the aromatic series reached me, 
in which I found the statement (Gazzetta Chimica italiana, 1874, 
pp. 827 and 397), that 8-dinitrophenol was converted by gently warm- 
ing with bromine into a bromodinitrophenol, melting at 75°6°, identical 
with that which he had previously described. 

I therefore gently heated a mixture of bromine and 8-dinitrophenol, 
dissolved in glacial acetic acid, for several hours, and in this case 
Kérner’s bromodinitrophenol was the sole product; but in a second 
experiment similarly conducted, with the exception that the mixture 
was heated to its boiling-point, the bromodinitrophenol melting at 116° 

. was formed. 

It was thus rendered evident that the bromo-f-dinitrophenol 
(m.p. 76°) underwent conversion into the isomeric bromo-z-dinitro- 
phenol (m.p. 116°), and that the change was due to the action either 
of heat or of bromine, or to the combined action of these two agents. 

I found that by heating alone for four hours to 120°, it was entirely 
unaffected, but that on digesting bromo-@-dinitrophenol with bromine 
and water on the water-bath, it was entirely converted into the isomeric 
body of higher melting-point. This experiment has been several times 
repeated, with a like result. As yet, however, I have not attempted to 
ascertain the minimum quantity of bromine, the temperature, and the 
time required to effect the change. 

I may here mention that I am inclined to suspect that some bromo- 
a-dinitrophenol is formed when pure parabromophenol—the normal 
nitration-product of which is bromo-8-dinitrophenol—is acted upon by 
nitric acid. This may be due to the action of the small amount of 
bromine which is liberated. 

Ihave attempted to convert chloro- and iodo-f-dinitrophenol into 
their isomerides, but hitherto unsuccessfully. Isomeric change, if it 
occur at all, does not appear to take place so readily with these bodies 
as with the corresponding bromo-derivative. 

Remarkable results have been obtained, however, with the dibromo- 
nitrophenols. When dibromorthonitrophenol (m.p. 117°) is heated 
with water and bromine on the water-bath, action at once takes place, 
and gas (probably an oxide of nitrogen) is evolved. The product is 
insoluble in alkaline solutions and in alcohol, but dissolves readily in 
benzene and erystallises therefrom in magnificent yellow six-sided 
plates anc prisms, which melt above 200°. 

When dibromoparanitropbenol (m.p. 141°) is similarly treated, a 
substance is obtained, which, judging from its appearance and crystal- 
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line form, is identical with that from dibromorthonitrophenol. This 
compound also appears to be identical with, or very closely related to, 
the non-nitrogenous substance which results when dibromoparanitro. 
phenol is decomposed by heat. 

It therefore seems not improbable that the dibromorthonitrophenol is 
first converted by the action of the bromine into the isomeric compound 
melting at a higher temperature, which, by the continued action of the 
bromine, then yields the compound soluble in benzene. This conclusion 
is strengthened by the observation that when the crude product of the 
action of bromine on dibromorthonitrophenol is exhausted with potassic 
carbonate solution, a small quantity of potassium dibromoparanitro- 
phenol is always obtained. 

Isomeric change, moreover, is probably not confined to the nitro- 
derivatives of phenol. I have previously stated (this Journal, xxv, 
16), that the sulpho-acid prepared by the action of fuming sulphuric 
acid on dichlorophenol yields Stenhouse’s dinitrochlorophenol on 
nitration, and this dinitrochlorophenol has since been proved by 
Petersen and myself (Deut. Chem. Ges. Ber., vi, 369, 651) to be 
chloro-a-dinitrophenol. _ But by employing sulphuric chlorhydrate 
instead of sulphuric acid, I obtained a dichlorophenolsulphonic acid, 
yielding only dichlororthonitrophenol on nitration (this Journal, xxv, 
93). This dichlororthonitrophenol is not convertible by the action of 
nitric acid into chloro-«-dinitrophenol, and it is, therefore, certain that 
the sulpho-acids which I obtained by the action of sulphuric acid and 
sulphuric chlorhydrate respectively, were isomeric. A simple expla- 
nation of this otherwise anomalous observation is afforded if it be 
assumed that the dichlorophenolorthosulphonic acid, which is first 
formed, is converted by heating with sulphuric acid into the isomeric 
dichlorophenolparasulphonic acid, just as bromo-f-dinitrophenol is 
converted into brome-a«-dinitrophenol. I find, on reference to my 
note-book, that an excess of sulphuric acid was employed, and the 
mixture heated for several hours to 120°. 

The “ constitution ”’ of all the substances above mentioned, is now 
perfectly well known, and the following formule indicate the nature of 
the isomeric changes which take place, in so far as these can be at 
present represented by symbols: 


OH OH OH 

No,/) NO, NO, (Br Br ~ \ NO, 
J } 

Br NO, Br 


Bromo-§-dinitro- Bromo-a-dinitro- | Dibromorthonitro- Dibromparanitro- 
phenol. M.-p. 76°. phenol. M.-p.116°. phenol. M.-p.117°. phenol M.-p.14!. 
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Pp OH 
~ SO;H Cl Cl 
VU 
S0,;H 
laeeiatiiiiicaiiinis Dichlorophenolparasulphonic 


acid. acid. 


Although the observations above described are extremely imperfect, 
Ihave thought it desirable to record them, because they indicate, to an 
extent which is at present perhaps scarcely appreciated by those 
engaged in investigations on isomerism, the extreme caution which 
must be observed in judging of the “constitution”’ of isomerides, and 
also because some time will elapse before I shall be able to continue my 
experiments. 


XXVI.—Note on the effect of passing the Mixed Vapours of Carbon 
Disulphide and Alcohol over Red Hot Copper. 


By Tuomas CaRNELLEY, B.Sc. 


Tue following experiments were originally made in order to see 
whether, by passing mixed carbon disulphide and alcohol vapours 
over red-hot copper, normal pentane might not be got, even though in 
small quantity, by a reaction analogous to that by which Berthelot 
obtained marsh-gas through the influence of red-hot copper on the 
mixed vapours of carbon disulphide and water or sulphuretted 
hydrogen. But though negative results, as was expected, were ob- 
tained, yet there was produced, together with other gases, oxysulphide 
of carbon in somewhat large quantity, and it is on this account only 
that the author has considered it worth while to bring a short 
summary of his results before the Society. 

The experiments were carried out as follows :—The carbon disulphide 
and alcohol previously mixed by shaking (in the proportion of 
2 molecules of the latter to 1 of the former, as required by the equation 
which represents the formation of normal pentane from these materials), 
were put in small quantities at a time into a tap-funnel, so arranged 
that the mixed liquid could be dropped at any required rate into the 
end of an iron tube raised to a moderate red heat, and filled with 
copper-turnings, over which a current of hydrogen had been previously 
passed. The gases and vapours produced were then allowed to pass 
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through a condenser attached to the other end of the tube, into an 
empty flask (a), kept cool, and then through a flask (b) containing 
distilled water, on issuing from which they were submitted to examina. 
tion. 

The carbon disulphide and alcohol were run into the hot tube at 
the rate only of one or two drops at a time. After the experiment the 
copper was found to be superficially converted into sulphide, and on sub. 
sequent solution in aqua regia, left a residue of amorphous carbon. The 
liquid product which was condensed in the flask (a) consisted of 
unchanged alcohol, together with a moderate quantity of aldehyde, 
and only a very small amount of unchanged carbon disulphide, 
together with a few drops boiling above 80° C., which were not exa- 
mined, and consisted most probably of water and higher products of 
the action of heat on alcohol. There was no sulphuretted hydrogen 
formed, for on passing the gas directly from (a) through a solution of 
lead acetate for some time, no black precipitate formed, or only a very 
slight brown coloration; neither did it contain sulphur dioxide, or 
after passing through (b), carbon disulphide. 

The gas which issued from (b) exhibited the following properties :— 
(1) It had a very unpleasant and strongly pungent smell. (2) It was 
inflammable and burnt with a blue sulphur flame, giving off large 
quantities of sulphur dioxide. (3) With lime-water it gave a white 
precipitate, though only after a time. (4) It gave no precipitate with 
acid solution of copper salphate, or with mercuric chloride. (5) With 
solution of silver nitrate containing free nitric acid it gave only a white 
precipitate of sulphur, but with an ammoniacal solution, a black 
precipitate, which on dissolving in nitric acid, and adding batium chlor- 
ide, gave the reaction for sulphuric acid, and therefore consisted of Ag,S. 
(6) With alcoholic solution of caustic soda it gave a white crystalline 
precipitate. (7) It was soluble to some extent in water and alcohol. 
(8) It was soluble to a slight extent in caustic soda, but as it contained 
large quantities of ethylene, acetylene, and other unabsorbable gases, 
no great absorption could take place; when to the solution a drop of 
lead acetate was added, no black precipitate formed, but on leaving it 
for an hour or so, and then adding lead salt, a black precipitate of sul- 
phide was produced, owing to the COS having been decomposed into 
sulphide and carbonate. (9) On being passed into an ammoniacal 
solution of cuprous chloride it gave a rather copious red precipitate 
= C.H;. (10) It did not affect solution of potassium permanganate, 
though according to Berthelot (Compt. rend., lxiv, 35), acetylene 
decolorises the solution of this salt. 

In two or three subsequent experiments the gas, after leaving the 
flask (b), was passed first through two flasks ‘containing an alcoholic 
solution of caustic soda, and then through one containing bromine 
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under a layer of water, and lastly through one with solution of caustic 
soda. The final issuing gas, of which there was a large quantity, was 
quite free from sulpbur, and burnt with only a slightly-bright luminous 
flame, and consisted chiefly of CH, and hydrogen, together with a little 
unabsorbed C,H, and C,H:; an analysis of it, however, was not made. 
The bromine was decolorised, and the boiling-point of the result- 
ing oily liquid, after purification and twice fractionating, was found 
to be 129°—129°5°C., that of ethene bromide being 129°; the gas, 
therefore, contained C,H,;. The alcoholic solution of caustic soda ab- 
sorbed the whole of the sulphur gases, as the issuing gas burnt with 
a bright flame, and was entirely free from sulphur. When the gas 
was first passed into the alcoholic soda-solution, the latter became 
cloudy, and a white precipitate formed, but after some time this dis- 
appeared and the liquid turned deep red, and ultimately red-brown, 
and deposited a brown precipitate. The clear liquid without the 
precipitate thus obtained, when boiled, or when treated with ammonia, 
appeared to undergo no change, and gave with acids a red precipitate 
of resin, while a few bubbles of gas escaped. The precipitate, how- 
ever, which had settled to the bottom of the flask, gave a copious 
evolution of gas on addition of an acid. 

The liquid and precipitate were heated in a flask with a condenser 
ona water-bath till all the alcohol was driven off (there was no other 
volatile body but alcohol present). The dark-brown residue left 
behind was treated with hydrochloric acid, and the gas evolved 
collected in a holder, while there remained behind in the flask a 
considerable quantity of resin, which was purified by washing with 
water, dissolving in alcohol, filtering, precipitating with hydrochloric 
acid, and washing again. The resin obtained was soluble in alcohol, yield- 
ing a neutral solution, which was rendered milky by water, and gave 
aflocculent precipitate with acids; it was insoluble in caustic soda, 
and on heating became soft, decomposed on melting, burnt with a 
smoky flame, and left a residue of carbon. It was most probably formed 
by the action of the caustic soda on the alcohol, the re-action being 
accelerated by the passage and absorption of the gases, and in addition 
also by the action of the soda on any aldehyde that might have passed 
over uncondensed. 

The gas which was evolved and collected as described above, consisted 
of H,S and CO,, which were produced by the decomposition of the 
sodium-ethyl monosulphocarbonate, at first formed by the action of 
the carbon oxysulphide on the alcoholic soda, but gradually decomposed 
into carbonate and sulphide on standing. 

It is therefore concluded from the above results that, on passing 
carbon disulphide and alcohol vapours gradually over red-hot copper, 
the following bodies ave formed,—CH;.COH, COS, C,H,, C.H2, CH,, 

VOL. XXVIII, 20 
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and H, while the copper is superficially converted into sulphide, and 
amorphous carbon deposited; and that neither H,S (or only traces), 
nor SO, is produced. All the above, with the exception of COS and 
C.H:, are obtained when alcohol vapour alone is passed through a red- 
hot tube, or a red-hot tube filled with pumice stone (Ann. Ch. 
Phys. [3], xxxiii, 285). 

_ The following equation may represent the formation of the carbon 
oxysulphide :— 


C8, + C.H,O + Cu = COS + CuS + C.H,, 
the C,H, being further decomposed into CHy, C.Hy, &c. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


General and Physical Chemistry. 


Spectra of Gases. By E. GoupsteIn (Pogg. Ann., cliv, 128—149); 
and W. WUxLiNerR (Pogg. Ann., cliv, 149—156). 


Tue first of these papers gives the details of a series of experiments 
made by the author, with results which appear to him irreconcileable 
with Wiillner’s conclusions as to the different orders of spectra. In 
these experiments the character of the discharges of an induction-coil 
through tubes containing rarefied gases, was examined by a revolving 
mirror. When a Leyden jar, or an interval of air across which sparks 
passed, was included in the circuit, the line-spectrum was produced 
by a hydrogen tube, while one containing nitrogen similarly placed 
gave the band spectrum. Two or more tubes of rarefied gases, 
chemically different, included in the same circuit, always produced 
accordant images in the mirror, showing thereby a complete coinci- 
dence of rhythm and intensity in the flow of the discharges through 
both. When the induction current was passed through moist rarefied 
air, the band-spectrum of nitrogen, and the line-spectrum of hydrogen 
appeared simultaneously, and the mirror showed a broad, uniformly- 
tinted field, whereas, if the line-spectrum is produced by spark dis- 
charges, and the band-spectrum by continuous discharge, as Wiillner 
supposes, there should have appeared sharply-defined scarlet images 
of the hydrogen light, and crimson bands due to the illuminated 
nitrogen. 

When in the same circuit two rarefied air-tubes of unequal diameter 
are included, the narrower one may produce a line-spectrum, and the 
wider one a band-spectrum ; but the mirror shows only single images 
of each tube, and therefore a spark-discharge takes place in both. 
From such experiments as these the author concludes that the order 
of the spectrum does not depend upon the form of the discharge, and 
he thinks Wiillner’s statement, that in the spark discharge the section 
of the files of molecules concerned is extremely narrow, while in the 
discharges producing band-spectra comparatively large sections of the 
gas are illuminated, is also untenable; for he finds that pure band- 
spectra can be obtained from capillary air-tubes, and line-spectra from 
air-tubes of large section. 

The paper contains several interesting observations on the spectra 
of airand of hydrogen. The author has distinctly observed the line 
Hé of the hydrogen spectrum mentioned in Wiillner’s work, in the 
Historical Introduction only. This line, which lies on the other side 
of Hy, it is that first expands by increase of temperature or density. 


Wiillner replies to the foregoing by stating that he can confirm the 
202 
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accuracy of Goldstein’s observations in every respect, having himself 
performed the same experiments years ago, and that he would have 
cited these very experiments in support of his own views had he fore- 
seen the misconceptions which have arisen concerning them. He has 
himself pointed out that under a certain pressure of the gas a spark 
may appear near the positive electrode, but that in the middle of the 
tube it will be changed into a diffused discharge; and that the line- 
spectrum appears so far as the sparks extend, while the remainder of 
the tube furnishes a continuous spectrum. It is an error to suppose 
that because two tubes are included in one circuit, the discharge must 
be of the same nature in both. The capillary part of a Geissler’s tube 
may show intermittent sparks, while the wider portions of the same 
tube exhibit the diffused light of the brush discharge. Sometimes the 
intermittent sparks disappear at certain places in a capillary tube, and 
at these places the band-spectrum is then produced. This behaviour 
is characteristic of hydrogen, but the author is unable to offer an 
opinion as to its cause. He believes that not one of Goldstein’s experi- 
ments is inconsistent with his own views on the different spectra of 
gases, but he will further consider these experiments at a fitting 


opportunity. 
R. R. 


Fluorescence. By O. Lusarscu (Pogg. Ann., cliii, 420—440). 


Severat physicists having called in question the truth of the law stated 
by Stokes, the author describes a series of careful experiments which 
he has performed on a considerable number of fluorescent substances. 
His results strikingly confirm the accuracy of Stokes’s statements, 
showing that the fluorescent spectrum of each substance contains only 
rays corresponding in refrangibility with the places of maximum 
absorption in the absorption spectrum. The fluorescence of two sub- 
stances described in the paper has been examined by the author, as he 
believes, for the first time. — 


Researches on the Operation of Electro-capillary Forces in 
the Phenomena of Nutrition. By E. Becqureren (Compt. 
rend., lxxx, 411—417). 


THE memoir is divided into three heads:—1. The relation of endos- 
mose to electro-capillary action. 2. New researches on electro-capillary 
action in the organic functions of man and animals. 3. Study of 
similar actions in vegetal life. 
In the first section, after briefly reviewing the work of Dutrochet, 
Graham, Liebig, and others on endosmotic action, the author proceeds 
to explain some of the effects previously observed according to his own 
views. He shows that the force which produces the “ polarity ’ 
described by Graham is in reality an electro-capillary current acting 
sometimes as a chemical force, so as to produce metallic reductions, 
and other chemical phenomena; and sometimes as a mechanical force, 
transporting liquids and dissolved substances from the solution which 
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is positive to that which is negative in the chemical reaction. This 
explanation is supported by the fact that when the electro-chemical 
effect is powerful, there is no endosmose; on the other hand, since the 
electro-chemical and mechanical actions are complementary to each 
other, when the chemical action is very feeble, diffusion results; the 
effects, however, vary according to the affinity of the two liquids. 
With septa of parchment paper and two saline solutions possessing 
only a feeble electromotive force, he has proved that the endosmose is 
really an electro-capillary current acting as a mechanical force, which 
assists in establishing the proposition above quoted; and towards the 
end of the section he points out the necessary conditions under which 
either electro-capillary action or endosmose results, from which we 
extract the following :— 

“For the production of electro-capillary currents, the permeability 
of the septum ought not to be of such a nature that diffusion or filtra- 
tion can take place; on the contrary, it should result from a capillary 
action sufficient to allow the two liquids so to unite and react as to 
produce a disengagement of electricity; but the latter must be pro- 
duced under such conditions that along the walls of the pores of the 
septum an electro-capillary current shall result, possessing sufficient 
intensity to effect electro-chemical decomposition. There will be then 
no diffusion or endosmotic action, since its cause no longer exists; 
however, if the dimensions of the pores are so great that the electro- 
capillary action is not sufficient to decompose the substances held in 
solution, then diffusion of the excess liquid which has not been acted 
upon will take place; but even then a part of the endosmose is con- 
sidered to be due to the electro-chemical current acting as a physical 
force. 

The second and third questions are very briefly examined (the 
memoir being itself an abstract). The electro-motive force of certain 
muscles is investigated, and the mean force, representing the intensity 
of the current passing from solutions of albumin to various saline 
solutions through a medium, is calculated. The researches on electro- 
capillary action in vegetables is but just begun. a 


Electro-capillary Actions. By M. BrecquEeRreEL 
(Compt. rend., Ixxx, 585—589). 


Tat author in this paper describes the results obtained with different 
solutions, when a voltaic current was made in various ways to interfere 
with electro-capillary actions. The separation of two solutions by a 
partition made of compressed spongy platinum gave rise to complex 
effects due to the action of the platinum, both as a metallic conductor 
and as a porous partition. 

R. R. 


Resistance of a Galvanic Circuit. By H. Herwic 
(Pogg. Ann., cliii, 411—420). 


Ix this paper the author, by postulating the existence of atmospheres 
of electrical particles surrounding the particles of matter, and by 
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attributing certain motions to these particles, arrives at a theoretical 
explanation of various facts observed in the resistances of metallic 
circuits to electric currents. 

R. R. 


Heat of Combination of some Fatty Acids with Alkalis. 
By M. Bertuexot (Compt. rend., xxx, 592—598). 


THE quantity of heat liberated in the combination of each of the first 
five members of the group of fatty acids is nearly the same for any 
one base, both bodies being in solution. When the heat of combina- 
tion is referred to the substances in the solid state, its amount with 
each base diminishes in the same order as the atomic weight of the 
acid increases. 


R. R. 


Evolution of Heat on adding Water to Clay-slate, Clay, and 
Coal. By W. Sxzy (Chem. News, xxx, 290). 


FineLy ground clay-slate was left to cool after grinding, and then 
mixed with water. A rise of temperature amounting to about 1° took 
place. Part of this rise was, no doubt, due to the hydration of the 
alkali of the slate, since the water was rendered slightly alkaline. 
But when finely-powdered glass is substituted for the slate in the 
above experiment, the same proportions being maintained, the tempe- 
rature scarcely rises 0°5°, although the water is rendered strongly 
alkaline, so that hydration of the small quantity of alkali extracted 
from the slate could not have produced much of the heat observed. 
When dried clay or coal was employed, the rise of temperature 
amounted to from 1°6° to 33°. Part of the heat was, doubtless, due 
to friction produced by the rush of the liquid into the porous body. 
Kerosene oil was, therefore, substituted for water in the first experi- 
ment, in order to ascertain the amount of heat due to this cause. The 
rise was only 0°7°. In the case of a brown coal giving a rise of 2°2° 
with water, kerosene gave a rise of only 1:1. In both these cases, 
since kerosene has a smaller specific heat than water has, the real 
increase of temperature in the case of water, when compared with 
kerosene, is greater than the above figures would imply. The above 
experiment was considered by the author to confirm the observation 
(Proceedings of the New Zealand Institute, iv, 381) that clay-slate 
hydrates in contact with water, and to extend the observation to other 
substances. 
B. J. G. 


Salt Solutions and Attached Water. By Frep. Gururiz 
(Phil. Mag. [4], xlix, 206—218). 


I continuation of this subject the author proceeds to show that there 
is no want of precision inthe reduction of temperature produced by a 
freezing mixture; that, on the contrary, it is constant and well defined. 
Further, that a freezing mixture may be used as a means of obtaining 
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and maintaining, with ease and certainty, a fixed temperature below 0°, 
even with widely varying proportions of materials. 

To obtain this uniform heat-absorption with a given amount of salt, 
such a quantity of ice should be taken as will form with the salt a 
cryohydrate. The proportions are given in a table accompanying the 
communication. The temperature of the ingredients (within certain 
limits), or the presence of crystalline water in the salt, does not appear 
to affect appreciably the temperature of the freezing mixture ; thus,— 
sodium chloride at —15°, at 0°, and at 12°, when mixed with ice at 
—10°, at 0°, or at —12°, in every case reduced the temperature to 
—22°, which was never exceeded. Neither is any very accurate 
adjustment of the proportions necessary, since the liquid produced by 
mixing 1 oz. of sodium chloride with 4, 5, and 6 ozs. of ice stood 
invariably at — 22°. In operating with a freezing mixture, one of 
whose constituents is a liquid, the case is different ; the range of ratio, 
when a minimum temperature is required, being much more limited. 
In the following table, the hydrochloric acid was saturated at 0°, and 
770 mm. pressure. 


Weight of ice Weight of liquid Resulting tem- 
at 0°. HCl at 0°. perature. 
Retdstecceaceee 15 3° 
Deseeeccesewnns 0-4: 26° 
Bae bccn ocasesee 03 23° 
Bebcssecscceees 0-2 19° 


Here, also, the temperature of the constituents (provided they were 
not originally above zero), seemed to have little or no effect upon the 
temperature of the mixture. 

By comparing the haloid salts of the alkalis, the author notices that 
a sodium salt attaches less water than an ammonium salt, and an 
ammonium salt less than a potassium salt; also that for the same 
metal, an iodide attaches less water than a bromide, and the latter less 
a a chloride. This rule has no exception in the following nine 
salts— 

‘Solidifying point Molecules of water to 


of cryohydrate. 1 molecule of salt. 
Sodium iodide........ — 15° 58 
Ammonium iodide .... — 27° 6°4 
Potassium iodide .... — 23° _ 8°5 
Sodium bromide...... — 24° 8-2 
Ammonium bromide .. — 17° 111 
Potassium bromide.... — 13° 140 
Sodium chloride ...... — 23° 10°5 
Ammonium chloride .. — 16° 12°4. 
Potassium chloride.... — 11°4° 16°6 


The crystallising point of the cryohydrate of sodium iodide is excep- 
tional, since generally, the lower the solidifying point, the fewer are 
the molecules of associated water. It has been observed, moreover, 
that while the cold produced by mixing with ice any one of the other 
alkaline haloid salts is so near as to be considered identical with the 
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solidifying point of the corresponding cryohydrate, the cold of a freezing 
mixture of ice and sodium iodide far exceeds — 15°, reaching in fact 
—28°. This anomalous result also remains unsatisfactorily explained, 
except in so far as it may be attributed to supersaturation. 

In the case of the cryohydrates of the alkaline sulphates and nitrates, 
the order of the salts with regard to the number of water-molecules 
associated with one molecule of salt, is different from that of the 


chlorides of the same metals. 
Molecules of 


Metals. Solidifying point. water. 
Ammonium sulphate .... - 17 10-2 
Potassium - rr — 1:2° 1442 
Sodium - aes — 07° 165°6 
Ammonium nitrate...... — 17°2° 5°72 
Sodium Spee — 17°5 (16°5°) 8:13 
Potassium i bebe — 26 44-6 

J. W. 


Inorganic Chemistry. 


Effect of Light and Heat on Silver Iodide. By G. F. Ropwett 
(Chem. News, xxx, 288—290; xxxi, 46). 


EXPERIMENTS are detailed which show that pure silver iodide is scarcely 
affected by light, unless metallic silver or the nitrate be present. It is 
also proved that the iodide exists in three allotropic forms, viz.,— 
(a) at temperatures between 116° and the melting-point (450° ?), asa 
plastic, tenacious, amorphous substance, of a reddish colour, and 
transparent to light; (b) below 116° as a brittle, opaque, greenish- 
grey, crystalline mass, which is yellow on pulverisation; (c) if fused 
and poured into water as an amorphous, very brittle, yellow, opaque sub- 
stance. When the iodide is heated, the yellow colour remains unaltered 
until the temperature reaches 105°. The yellow colour then begins to 
darken, and from 105° to 412° it gradually passes through orange red 
into dark brick-red. About 450° the iodide melts to a dark red liquid, 
and at a red heat it volatilises and isdecomposed. If a mass of molten 
iodide is allowed to cool, a very considerable contraction takes place at 
the moment of solidification. On further cooling the iodide gradually 
contracts until at about 116°, when it suddenly and violently expands, 
and passes from the amorphous into the crystalline state; this is the 
point of maximum density, or 5°816. The coefficient of contraction 
produced by heating the iodide 1° varies in different parts of the 
thermometric scale, and could not be accurately determined above 67°. 
Between —18° and 0°, the coefficient = 0°00000718; between 0° and 
21° = 000003297 ; between 21° and 67°, = 0:0000557. o 
B. J. G. 
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On Magnesium Selenite. By Hitcer 
(Zeitschr. f. anal. Chem., 1874, 394). 


Tae author now gives the analytical data, showing that the salt which 
he obtained when a solution of selenious acid is added toa solution 
containing magnesium chloride and ammonia, as well as ammonium 
chloride, has the composition Si0;Mg,7H,0. ‘This compound contains 
varying, but. never-failing, quantities of ammonia (‘46 per cent. were 
found), and resembles ammonio-magnesium phosphate in its crystalline 
structure. It is very difficultly soluble in water, readily soluble in 
acetic and mineral acids. It cannot be freed from selenium by ignition, 
and attacks’glass. The ignited residue (18 to 19°5 p.c.) retains sele- 
nious as well as selenic acid, and the salt cannot, therefore, serve for 
the purpose of a quantitative estimation of selenium or its oxygen 
compounds. 
WwW. Y. 


New Sulphur Salts. By R. Scuneiper 
(Pogg. Ann., cliii, 588—601). 


Ir an intimate mixture of 1 part of thallium sulphate, 6 parts of dry 
sodium carbonate, and 6 parts of sulphur, be fused for 8 or 10 minutes 
ata full red heat, an apparently homogeneous reddish-brown mass is 
obtained On treating this with water, it becomes covered with a film 
of a yellow crystalline salt, and if this treatment be continued until 
the wash-water is free from sodium sulphide, a dark-brown amorphous 
powder remains. Analyses of this powder lead to the formula TI,S;. 
The author believes that in the above action there is first formed the 
salt Na,S.T].S; + TI,S.T1,S;, and that after repeated washing, the 
sodium sulphide is removed, and the residue has the composition 
T,S.2T1,S;. This salt is permanent in the air at ordinary temperatures. 
Heated in a stream of hydrogen, it loses sulphur, the residue consisting 
of the sulphide Tl,S. Mineral acids decompose the new salt with 
evolution of sulphuretted hydrogen and deposition of sulphur. 

Crystalline Lead Sulphide.—Lead sulphide does not form double salts 
when fused with sulphur and carbonate of potassium or sodium. If 
1 part of dry lead sulphide (precipitated by sulphuretted hydrogen) be 
fused with 6 parts of pure dry pearl-ash and 6 parts of sulphur in a 
covered porcelain crucible, until the mass is thoroughly liquefied, and 
it be then allowed to cool, a greyish-blue mass of small regular octa- 
hedral crystals of lead sulphide, PbS, is produced. 

These crystals have a specific gravity of 6°77: in their properties 
they closely agree with natural lead sulphide. 

The author’s researches show that the greater number of the heavy 
metallic sulphides, when fused with carbonate of potassium or sodium 
and sulphur, are dissolved thereby, and crystallise again from the 
fused mass either unchanged (which is seldom the case), or in combi- 
nation with the alkali-sulphides as double sulphur salts. The author 
arranges the new sulphur salts described by him in the following 
groups :— 
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Group I. Group II. Group ITI. Group IV. 
Na,S.Pd8, K,8.2HgS K,8.3ZnS K.S. Fe,S, 
Na.S.38MnS Na.8.3ZnS Ag.S.Fe8, 
Na.8.3CdS K,S. TIS, 
KS. In,8; 
Na.S.In.S8; 
K.S. Bi.8; 
Na.S8.Bi,S, 


Group V. Group VI. 
Na,S.FeS}FeS, K,S. Cu,8.Cu,8.Cu,S Cu,8, 
K,S.Ni,S}NiS, Nag Nes Ces CestOns. 
K,S.Pd,8}Pd8, K.S. PtS. PtS. PtS} SnS, 
Ag,S.Pd,S}Pd8, Na,S.PtS. PtS. Pst Sn8, 

K,S. PtS. PtS. PtS.}Pts, 
Na,S.Na,S.PtS. PtS} PtS, 
Na,S.PtS. PtS. PtS} Pts, 
Ag.S.Ag,8.PtS. PtS} Pts, 
TLS. Tl. PtS. PtS} Pts, 
CuS. CuS. PtS. PtS} Pts, 
PbS. PbS. PtS. PtS} Pts, 
PiS. PtS. PtS. PtS} SnS, 
PtS. PtS. PtS. PtS} Pts,. 


M. M. P. M. 


Alloys of Platinum and Iron. By H. Sarnrz-Cuaire DevILLE 
(Compt. rend., Ixxx, 589 —592). 


Tu1s note contains some observations on a communication by M. Dau- 
brée concerning a magnetic alloy of platinum and iron. The author 
doubts that a platinum mineral can possibly contain 19 per cent. of 
iron alloyed with the platinum. He remarks that in fusing an alloy 
of platinum and iron in a lime crucible, the iron is oxidised and the 
oxide combines with the lime, forming a compound which is absorbed 
by the walls of the crucible, and that when platinum is heated to about 
1500° in chlorine, the metal is carried off and deposited in brilliant 
crystals on the warm parts of the apparatus, and thus iron and other 
metals, otherwise difficult to separate, may be eliminated. . 
R. R. 


Researches on the Hexatomic Compounds of Cobalt. By 
Wotcorr Gisss (Amer. J. of Sci. [3], viii, 189—200 and 284— 
296). 

Fremy’s chloride, nitrate, and sulphate of cobalt may be written— 


io - (ee (ben 
a. s- 2 3 
NH,—NH NH,—NNH,\ 
om NH_NHO C4 NH; _NNHDO Oo: 

NH,—Cl NH,—NO, 

NH,—Cl NH,—NO; 
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and Kiinzel’s hyposulphite (thiosulphate) may also be viewed as belong- 
ing to this series, thus :— 


NH 
f NET S:0. 
Co, 4 NH;—NH;\. 


NH,—NH,7” 


NH 
| NH,7S20 


this being the most probable formula. 

By the action of ammonium nitrite on neutral salts of cobalt, 
Erdmann obtained a salt to which he ascribed the formula Co,03. 
2NH;.3NO; + NH,O.NO;. Sadtler, by the action of ammonium nitrite 
on acid solutions of cobaltic chloride, obtained two salts having the 
formulee Co.(NOz)io(N Hy), + 2H,0 and Co2(NOz)i2(N Hy) + 2H,0, 
respectively, and in one case the author obtajned a salt similar to one 
described by Erdmann, which he obtained by the action of ammonia 
and potassium nitrite on cobaltic chloride, and to which the formnla, 

(NH;—NO, 
| NH;—NO, 


is ascribed, the salt being regarded: as the nitrous 


representative of the hexamine Co,6NH;. No other members of the 
same series have, however, been obtained from it, although it is con- 
sidered probable that the dichrocobalt chloride, Co,6NH3;,Cl, + 2H,0, 
of Fr. Rose represents the corresponding chloride, while Kiinzel’s 
sulphite, which he described as having the formula Co,(NH3)(SOs)3 + 
2H,0, is stated by Geuther to be really a double salt, viz., Cox NHs),. 
(SO;), + Co,(SO3). + 2H,0. 

Inthe formation of the hexamine nitrite, and also of the two salts 
described by Sadtler, an absorption of atmospheric oxygen occurs. On 
repeating Erdmann’s experiment for the production of the hexamine 
nitrite, small quantities of that salt were formed, but the chief products 
were salts of xanthocobalt. The solution remaining in this reaction 
was found to contain a salt of xanthocobalt and a corresponding salt of 
the octamine series. 

The results of these experiments show that the action of ammonium 
nitrite on salts of cobalt in presence of free acid is very complex, not 
less than six classes of salts being formed, of which two belong to basic 
series, three may be viewed as salts of ammonium, and one is probably 
one term of a hexamine series. 

Erdmann’s ammonia nitrites present the only known instances in 
which cobalt, by combination with ammonia and nitroxyl, forms an 
electro-negative radical. 

The compound Co,(NH;),(NO.). may be viewed as existing in com- 
bination with two atoms of a monatomic radical, exactly as the com- 
pound Co,(NH;),(NO,), combines with two atoms of chlorine. Their 
structural formule may be written— 


ABSTRACTS OF CHEMICAL PAPERS. 


(-NH;—NO, 
NH;—NO, H;—NO, 
SO\—WN _ NH;—NO, 
*) w/O\N_o—oOK 21 NH,—NH;—Cl 
\o7 t=. 
NH;—NO, NH;—NO, 
| NH;,—NO, 


Thallium Salt.—By the addition of a solution of the potassium salt to 
one of thallious nitrate, a sherry-wine coloured precipitate occurs, 
which, on recrystallisation, gives well-defined prismatic crystals, having 
apparently the same form as the corresponding potassium and ammo- 
nium salts. 

Mercurous Salt.—A solution of the potassic ammonia-cobalt-nitrite, 
affords, with mercurous nitrate, a crystalline, orange-coloured precipi- 
tate, soluble with partial decomposition in boiling water, from which 
it does not crystallise well. The formula assigned to it is Co,(NH;), 
(NO.)sHg>. 

With salts of cobalt, nickel, barium, and copper, the potassium salt 
gives no precipitate. With lead acetate, after some time, a crystalline 
brown-orange precipitate falls soluble in hot water, with partial decom- 
position. With silver, the same effect occurs, but in small quantities 
it may be dissolved without decomposition. 

Compounds of ammonia-cobalt-nitrate with barium, strontium, &., 
are readily formed by digesting the metallic chlorides with a solution 
of the silver salt. They are pale orange-yellow soluble bodies, which 
have not been further examined. 

The potassium salt gives crystalline precipitates with various alka- 
loids, especially strychnine, brucine, &c. They are soluble in hot 
water, and may be crystallised therefrom without sensible decompo- 
sition. The potassium salt gives with salts of -aniline a bright yellow 
precipitate which is immediately decomposed, with liberation of phenol ; 
and it also yields crystalline precipitates with salts, of croceocobalt, 
xanthocobalt, and luteocobalt. It does not combine with iodine. 

Salts of Xanthocobalt are formed by the action of red nitrous vapours 
upon solutions of cobalt salts in presence of an excess of ammonia, they 
being almost the only products of the reaction. When cobalt chloride 
was used, crystals of the chloronitrate, Co.(N Hs) w(NOz)2(NO3)2Ch, 
were occasionally detected; and in one instance, in which cobalt sul- 
phate was used, mixed with such an excess of ammonic sulphate that 
ammonia produced no precipitate, a considerable proportion of Erdmann’s 
salt, Co2(NH;).(NO2)., was produced. The solutions, after the action 
of the red vapours, contain small quantities of ammonia-cobalt-nitrate 
of ammonium, with ammonic nitrate and nitrite. 

The salts of this radical are formed in large quantities, together with 
a little of the octamine nitrate, by the action of a mixture of potassium 
nitrite and ammonia upon cobalt nitrate in presence of air, while the 
xanthocobalt is exclusively produced by the action of the same mixture 
under similar conditions upon cobalt sulphate. No plausible expla- 
nation can be found for this difference of reaction. 
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If a mixture of cobaltic nitrate, ammonia, and ammonic nitrite be 
placed in a tightly-corked bottle, no reaction occurs even after some 
days; but if a little peroxide of lead be added, this oxide is reduced 
in a few hours, and large crystals of xanthocobalt nitrate are 
formed. It appears probable that in the action of the nitrous vapours 
upon cobalt salts in presence of ammonia, the xanthocobalt formed 
does not result from the direct union of the cobalt salt with ammonia 
and nitroxyl, but that ammonium nitrite is at first formed, and that the 
oxygen necessary for the completion of the reaction is derived in some 
way from the mixture of nitrogen oxides, which make up the red 
vapours. 

Salts of xanthocobalt are always formed when salts of purpureo- or 
roseocobalt are heated, or digested in the cold, with alkaline nitrites. 

On treating a hot solution of purpureo-cobalt chloride, acidified with 
acetic acid, with hot potassic or sodic nitrite, an anhydrous salt, having 
the composition Co2(NHs)i0(NO2)2(NO3)2Cl, is obtained. It is a nitroso- 
chloro-nitrate, and may possibly belong to the «-decamine (purpureo- 
cobalt) series, but is preferably regarded as the chloro-nitrate of 
xanthocobalt, for it yields, with various reagents, precipitates of 
xanthocobalt salts. 

It is difficult to control the extent of the action of the potassium 
nitrite, but it was found that the new body could be produced by 
mixing hot solutions containing respectively one molecule of xantho- 
cobalt nitrate, and one molecule of xanthocobalt chloride. On cooling, 
the liquid deposits fine prismatic crystals of the nitroso-chloro-nitrate. 

Gold Salt.—On adding an excess of sodio-auric chloride to a solution 
of the new chloro-nitrate, prismatic wine-yellow crystals are formed, 
having the composition Co,(NH3;).(NO.).(NO;)2,Cl + AuCl On 
boiling, the salt is decomposed, with deposition of metallic gold. 

Plutinwm Salt.—Platinic chloride precipitates the chloro-nitrate 
almost immediately in wine-yellow needles, which have the composition 
Co.(NH3)10(NOz)2(NO3)2Cl, + 2PtCl,. They yielded no water when 
heated to 140°. 

Bromo-nitrate of Xanthocobalt.—On mixing solutions of xanthocobalt 
bromide and of the nitrate of the same base, in the proportion of one 
molecule of each, a dark crystalline body separated after some hours. 
This, after two crystallisations, gave, on analysis, results which left no 
doubt that a double salt of the formula Co,(NHs)i0(NO2)2(NO;).Bro, 
was formed. The salt is much less stable than the chloro-nitrate, and 
suffers decomposition on further crystallisation. 

The endeavour to form a double salt of xanthocobalt nitrate with 
purpureocobalt chloride by mixing their solutions in molecular pro- 
portions, was only partially successful; but it seems established that 
such a double salt may exist. Experiments with the object of forming 
several other double salts by similar processes led to no definite results. 

It appears that the above described nitroso-chloro-nitrate is the body 
at one time regarded by the author as the chloride of a special radical, 
the so-called flavocobalt. It might be supposed that, because the 
chloride and nitrate of xanthocobalt directly combine to form the 
chloro-nitrate, the two salts were isomorphous, and could therefore 
crystallise together in all proportions; it is shown, however, by Dana’s 
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and Cooke’s measurements of the crystals of the nitrate and chloride 
respectively, that the former belongs to the dimetric, and the latter to 
the trimetric system. 

Salts of xanthocobalt are formed by the action of Fischer’s salt, 
Co.(NO.)i2Ke, upon salts of roseo- or purpureo-cobalt. Thus, if to a 
boiling solution of purpureo-cobalt chloride, acidified, say with acetic 
acid, Fischer’s salt be added, the liquid on cooling deposits crystals of 
xanthocobalt chloride, the complementary products being potassium 
chloride, cobalt nitrite, and nitrogen tetroxide, which is evolved during 
the ebullition. 

The chromate, Co.(NH3)10(NO2)2(NO3)2(CrO,)2.2H,0, is formed by 
the addition of normal potassic chromate to xanthocobalt nitrate. It 
is but slightly soluble in het or cold water ; it loses only 0°68 per cent. 
of water at 145°. 

From this salt the chloride and sulphate of xanthocobalt are most 
easily formed, the former by adding barium chloride so long as barium 
chromate is precipitated, the latter from the former by double decom- 
position with silver sulphate. The dichromate, Co.(NH3)10( NO2)2(Cr.0,),, 
is produced by the addition of potassium dichromate to strong solutions 
of xanthocobalt nitrate. It is easily soluble in hot water, from which 
it crystallises on cooling. 

Todosulphates.—In solutions of xanthocobalt nitrate, potassium iodide 

ields, after some time, pale brown-yellow crystals of the iodide 
Co.(NH3)i(NOz)2Iy. If iodine in solution of potassium iodide be used, 
no periodide is formed, as is the case with the iodide of the hexamine 
series; but iodine is precipitated in crystals. 

With xanthocobalt sulphate, potassium iodide yields a precipitate of 
yellow-brown needles, which crystallise in larger prisms after re- 
dissolution. Their formula was found to be Co2(NH3)10(NO2).SOxL. 
2H,0. The xanthocobalt sulphate yields, with iodine in solution in 
potassium iodide, ruby-red crystals, which are decomposed by boiling 
water, and cannot be recrystallised. The analytical numbers obtained, 
though not agreeing very closely with those calculated, determined the 


formula to be Co.(NH3)i0(NO,),SO,Iy. The structural formule of the © 


two salts are thus written :— 


(NH;—NO, (NH,;—NO, 
NH;—NH,—I NH;,—NH,;—I 
NH,—NH NH,—NH,—0\ , /0—I. 
Co, NH,—NH, SO, and Co, NH._NH_o>S<o_L 
NH;—NH,;—I NH;—NH;—I 
NH;—NO, NH;—NO, 


An attempt to produce a platinochloride of chlorosulpho-xanthocobalt 
by adding sodio-platinic chloride to xanthocobalt sulphate was not 
successful. 

Xanthocobalt Nitrite —By boiling silver nitrite with purpurescobalt 
chloride and evaporating the filtered solution, two salts, one in scales, 
and one in octohedral crystals were formed. The former was found to 
be the ammonia-cobalt-nitrite of silver, Co,(NH3)10(NO2)sAge. The 
other (which is better produced by decomposing roseocobalt sulphate 
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with barium nitrite, and evaporating the filtered liquor), was found to 
be the wanthocobalt nitrite, Co.(NHs)i(NO2)..4H.0. From its empi- 
rical formula it might be regarded as purpureo- or roseocobalt nitrite, 
but as it gives all the reactions of xanthocobalt, it is preferably re- 
garded as the normal nitrite of the xantho series, the formula being 
written Co2(N Hs) 0(NO2)2(NO,)4.4H20. 

Ammonia-cobalt-nitrite of Xanthocobalt.—By the addition of a solution 
of potassic ammonia cobalt-nitrite to a solution of xanthocobalt nitrate, 
acrystalline precipitate is formed, which may be recrystallised without 
decomposition. Its solutions give the reactions of xanthocobalt, and 
its formula is {Co2(NH3)j(NO2)2}{Co.(NH;)s(NO2)s}2. It is meta- 
meric with the corresponding salt of the hexamine series, and with 
Erdmann’s Co,(NH;).(NO:)«, of which it is, numerically, the threefold 
multiple. On standing for some time in solution, it was found to de- 
compose, yielding a considerable quantity of cobalt nitrate. 

Xanthocobalt Oxalate——The formula ascribed to this salt has been 
erroneously given as containing 5 atoms of water (old notation). It 
is really anhydrous, the analyses corresponding with the formula 
Co,(N H;) w(NO2z)2(C204)>. 

The following is a list of the salts of the xantho-series, at present 
known :— 


Chloride Try TTT TT eee Co.(NHs3) w(NO,).Cl, 

Pc. .inetiedease Co.(NH3)10( NO2)2Bre 

Iodide bd Hennes OH O4 Co,(NHs) 10( NOz) ols 

i bas ae ae bee Ow Co.(NHs3) w(NOz)o( NOs) 

Nitrite TTT rrrairirrr ee Coo( NH3)10( NO2)2(NO,).44H,0 
Silubahe ......+-.0.0-- Co.(NH,),,(NO;):(SO.): 
Idosulphate TTT TCE ToC es Co2(NHs):0( NO,).SO,1,.2H,O 
Hyperiodosulphate...... Co.(NHs3)10(NO2z)2SOW, 
Aurochloride .......... Co.(NHs)10( NOz)2C]l, 2AuCl;.H,O 
Platinochloride ........ Co.(NHs3)(NO2)2Cly, PtCl,.H,O 
Hydrargo- chlori igweas Co, (NH3) w(NO,),C 1,,4HgCh. H,O 
Oxalate vrverrTe rT Terre se Co.(NHs3)10( NO2)2(C20,)2 
Chromate be Cdk Co 48 OO O80 Co,(NHs3) w( NOz)2(CrO,4)2.2H,0 
Dichromate TrrrTree Tet Co.(NH;) ( NO2)2(Cr20;)2 
Ammonio-cobalt nitrate.. Co2(NH3)0(NO2)2{Co2(NH3)«(NOz)s}2 
Ferrocyanide .......... Co2(NHs3)0(NO2z)2FeCys.6H.20. 


Purpureocobalt.—In support of the view enunciated by the author 
and Genth that purpureocobalt and roseocobalt form two distinct series 
of salts, further experiments have been undertaken. This paper 
rlates only to the description of the salts which serve to throw light 
upon the question, the discussion being for the present reserved. 

Auro-chloride of Purpureocobalt is obtained by the addition of auro- 
sodic chloride to purpureocobalt chloride containing free hydrochloric 
acid. After some hours, flat, prismatic, ruby-red crystals are deposited. 
They have a violet lustre, and after standing, exhibit a superficial re- 
duction of gold. Its formula was found to be— 
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(NH,—Cl 
NH;—NH;—Cl\ ,_, 
NH,—NH,—cL Awl 
Co.(NH3)Ch,2AuCl;, or Co, NH,;—NH,—Cl 
a v 
NH _NH—oA® Cl, 
| NH;—Cl 


from which it appears that it is unsaturated, similar salts with 4 and 6 
atoms of auric chloride being possible. 

Chlor-hydrargyrate-—On the addition of an excess of mercuric chlo- 
ride to a solution of purpureocobalt chloride, a dull red salt separates, 
slightly soluble in cold, more so in hot water, especially if free hydro- 
chloric acid is present. Its formula is Co,(NH3;) Cl.6HgCl.. If the 
purpureocobalt chloride is in excess, or if the salts are mixed in the 
proper atomic proportions, a salt separates in violet prismatic crystals, 
which have the formula Co.(NH3)Cls.4HgCl,. It is considered pos- 
sible that the salt with 6 atoms of mercury belongs to the roseocobalt 
series, because it is formed by the addition of hydrargosodic chloride 
to the soluble roseocobalt sulphate, to be described hereafter. 

Antimonio-chloride.—The addition of a solution of antimonious chlo- 
ride to one of purpureocobalt chloride affords a precipitate of violet-red 
crystals, which are decomposed by water, with separation of SbOCI. 
The salt, after washing with strong hydrochloric acid, squeezing in 
blotting-paper, and drying at 100°, gave the formula Co,(NHs3) Cl; 
SbCl. 

Bismuthous chloride gives, with solutions of purpureocobalt chloride, 
a lilac-red precipitate, insoluble in hydrochloric acid and decomposed 
by water. 

Neutral Chromate, Co,(NH3)0.0.(CrO,)2.—By mixing solutions of 
purpureocobalt nitrate and neutral potassic chromate, a red crystalline 
precipitate is thrown down, which is soluble in hot water, soon decom- 

osing, however, unless some free acid is present. Strong solutions 
of the salt are red; dilute solutions, orange-yellow. The equation re- 
presenting its formation is— 


Co,(NH3;) 0(NOs)e¢ + 2K.Cr.0, = Co.(NHs;) 10-O.Cr20,4 + 4KNO, + 2QHNO, 


The nitric acid thus liberated dissolves a portion of the salt, forming 
dichromate, which remains in solution. 

When neutral potassic tungstate is digested with neutral purpureo- 
cobalt nitrate, a pink purpureocobalt tungstate is formed, and the liquid 
then gives a strong acid reaction. 

Neutral purpureocobalt chromate yielded, with potassium iodide, a 
red crystalline precipitate, for which no definite formula could be 
obtained. It was considered to be a mixture of the neutral chromate 
with iodochromate. The crystalline precipitate yielded by admixture 
of solutions of potassic chromate and purpureocobalt chloride, was 
found always to contain chlorine, although, according to Braum, it 
does not. The analysis of it led tv the assumption that it was a mix- 
ture of the chromate and chlorochromate. 

Dichromate, Co:(NH3)(Cr207)3-H2.0.—A granular red precipitate, 
which may be crystallised from hot water, the crystals having then 4 
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brick-red colour with bronze reflections, is obtained by mixing solutions 
of potassic dichromate and purpureo-cobalt nitrate. The salt slightly 
decomposed at 133°, and between that and 145° lost 4°46 per cent. 

In preparing purpureo-cobalt nitrate by the oxidation of ammoniacal 
cobalt nitrate with potassic dichromate (Mill’s process), a large quan- 
tity of orange-red crystalline scales, with gold reflections, were obtained. 
On analysis after recrystallisation, they proved to have the compo- 
sition Co.(NH3)i0(Cr,0;)3.5H,0. It is singular that the two hydrates 
are not the same after recrystallisation. 

With purpureo-cobalt chloride, potassic dichromate gave a dark red 
crystalline precipitate, which, on analysis, was found to be a mixture of 
chromate and chlorochromate of purpureo-cobalt. 


Throughout the analyses of the chromates of the cobaltamines, the 
determination of the water of crystallisation was attended with great 
difficulty, in consequence of the tenacity with which those salts retain 
water up to temperatures close upon those at which decomposition 
occurs. 


Co. Ew 
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The Mica-group. By P. Grorn 
(Jahrbuch fiir Mineralogie, 1874, 637). 


Aut the members of this group are intimately related to one another 
both crystallographically and chemically, and appear to be capable of 
crystallising together in isomorphous mixtures; or more correctly, 
they appear, individually and collectively, to consist of isomorphous 
mixtures of a comparatively small number of primary combinations. 

To these latter, however, there appear to belong three crystalline 
forms: a rhombohedral-hexagonal, a rhombic, and a monoclinic form, 
with the same peculiarity that is often observed in dimorphous and 
trimorphous bodies, namely, that these three different forms exhibit a 
remarkable similarity in their angles, cleavage, &c. The mixtures of 
each two of these simple trimorphous primary combinations—the mica 
minerals—usuaily exhibit only one of the three possible crystalline 
forms; a few, however, are found in two forms; thus, the mixture 
H;Mg;Al,Si,;023 occurs, hexagonal as chlorite, monoclinic as clinochlore ; 
of the magnesia-micas some probably belong to the rhombic, some to 
the hexagonal system; and although the magnitudes of the angles of 
the mica-minerals are but imperfectly known, it is nevertbeless certain 
that all the minerals belonging to each group, hexagonal, rhombic, and 
monoclinic, are isomorphous with one another. The following table 
exhibits ali those whose crystalline forms are known, in three isomor- 
phous series :— 
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Hexagonal. Rhombic. Monoclinic. 
— Potash mica. 
—- Chrome mica. 
-—— Lithia mica. 

Baryta mica. 
Pyrosmalite. 
Magnesia mica. Magnesia mica. 
Astrophyllite. 
Clintonite. 
Lime miea. 
Xanthophyllite. 
Chlorite. Clinochlore. 
Leuchtenbergite. — 
Prochlorite. — 


ITLL 


Chloritoid. 
Corundophyllite. 


The following is an attempt to apply this view of the composition of 
micas to the several minerals belonging to the group. The formule 
assigned to them must, however, be regarded as merely provisional, 
inasmuch as the calculation of the available analyses shows that the 
greater number of them are not sufficiently exact to enable us to decide 
with certainty as to the formule of the primary compounds. The 
whole group indeed requires a new chemical investigation, which 
would probably lead to considerable modifications of the formule here 


proposed. 


Potash Micas.—But few of the so-called potash-micas agree in 
composition with the simple formula assigned to them by Rammels- 
berg, (K,H)2A1,Si,0,, the greater number containing less metal and 
more silica. ‘The micas from the Freiberg gneiss analysed by Scheerer 
give the formula (K,,H2,Mg,Fe)A1,Si;010, with considerable quantities 
of Mg and Fe. These differences may be explained by assuming that 
the potash-micas are isomorphous mixtures of the singulosilicates 
(orthosilicates) (K,H),Al,Al,8i,0;,, with an isomorphous compound. 
(Mg,Fe)Al,Si,Si,O,., of analogous constitution, in which latter part of 
the quadrivalent Al is replaced by Si, and 4R by quadrivalent Fe 
(partly itself replaced by Mg). 

According to this view, which is similar to that proposed by 
Tschermak to explain the composition of the sodio-calcic felspars 
(Chem. Soc. J., [2], x, 51, 288), the proportion of Mg and Fe should 
increase with that of the silica, and such appears from the published 
analyses to be exactly the case. The Freiberg micas should accord- 
ingly be those in which the second silicious member of the mixture 
most decidedly predominates. In the potash-micas a very small portion 
of the oxygen is usually replaced by fluorine. Chrome-mica isa potash- 
mica having a green colour, due to a partial replacement of Al by Cr. 

Soda-micas.—The few analyses-of these micas lead to the simpler 
formula of the potash-micas, with sodium predominating instead 0 
potassium. 

Lithia-micas.—These form a variety of the potash-micas, in which 
part of the potassium is replaced by lithium. They are all mixtures 
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of two isomorphous compounds, in which the second part—compara- 
tively unimportant in the true potash-micas—is present in more con- 
siderable quantity, so that many analyses lead very exactly to the 
formula (R’.,R’’)Al,Si;0,. The lithia-micas are therefore more 
siliceous than the most simply constituted potash-micas, and further 
differ from the latter in having a considerable portion of their oxygen 
replaced by fluorine. 

To the lithia-micas belongs also Cooke’s eryophyllite (supposing the 
material used for the analysis to have been pure), which has the com- 
position of a bisilicate, and may likewise be regarded as a mixture of 
the two primary compounds above mentioned, in which the second 
predominates. It is the most siliceous mica known. 

Baryta-mica.—In this case also, as in that of potash-micas, there 
are only a few analyses, which indicate a composition analogous to 
that represented by the first formula of potash-mica. 

Pyrosmalite.—This is an interesting member of the mica-group, 
which according to von Lang’s experiments, has exactly the constitu- 
tion of an orthosilicate, the water being given off only at a red heat, 
but is distinguished from all other micas by the absence of sesqui- 
oxides. This rare mineral may perhaps be regarded as the pure form 
of one of the substances which, in isomorphous mixture with an 
alumina silicate, constitutes the magnesia micas and the bodies allied 


tothem. Part of its oxygen is replaced by chlorine, as in other micas 
by fluorine. 


Magnesia Mica.—All these micas are mixtures of the two ortho- 
silicates— 
(R’.,R'"),SisOye 
AlSi30j2, 


containing very variable quantities of the alumina silicate in proportion 
to the first member of the formula. v. Kobell’s magnesia mica with a 
larger proportion of silica, namely (Mg, Fe, Naz, Ke, Hz) ;sAlSi,sOss, is 
the only one which can be regarded as a mixture of normal magnesia 
mica with the second component of the more siliceous potash-micas. 
Most magnesia micas are optically biaxial, though in some the inclina- 
tion of the axes is very small, on which account Des Cloizeaux refers 
them all to the rhombic system. Some, however, are really uniaxial, 
and consequently belong to the hexagonal system, indicating therefore 
a dimorphism of the substance in question, as in chlorite and clino- 
thlore. Lepidomelane is a mixture of two silicates, the first having 
the composition of pyrosmalite in which H is for the most part re- 
placed by K, the second that of a corresponding orthosilicate of ses- 
quloxides.—Astrophyllite is also an orthosilicate, differing from magnesia 
mica only in this respect, that the univalent metals in the mixture are 
replaced by bivalent Fe and Ti.—Epichlorite and Jefferisite. The first 
of these two minerals is likewise an orthosilicate; the second is still 
more basic and intermediate between epichlorite and chlorite. Both 
are probably members of one and the same mixture-series to which 
also chlorite belongs; and on that supposition, epichlorite would also 
stand very near to the first member of the series, which in any case is 
av orthosilicate.—Clintonite and Xanthophyllite (to which brandisite is 
2Pp2 
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very nearly allied) are evidently only members of a mixture-series in 
which the quantities of Mg and Si decrease as those of H and Al in- 
crease, the first component being probably an orthosilicate of the form 
Mg;Al,Si,0,. mixed with variable quantities of a second compound 
containing H and a larger quantity of Al, the formula of which how- 
ever, cannot be determined from the analyses hitherto made.—Chlorite 
and Clinochlore. This dimorphous body may likewise be regarded as 
an isomorphous mixture of two similarly constituted silicates, e.., of 
H,H,M¢,Si.0, with H,Mg.Mg,A1,0x, numbers very near to those given 
by the analyses being obtained by supposing these two compounds to be 
mixed in proportions varying between 7 : 4 and 6 : 4.—Leuchtenbergite, 
which is isomorphous with chlorite, is also very nearly related to it in 
composition, being only a little more basic, and after this comes Proto- 
chlorite, which contains still more of the second compound mixed with 
the orthosilicate. Lastly, Thuringite, Chloritoid and Corundophilite, 
as well as the more highly siliceous Delessite, probably also belong to 
the same mixture-series as chlorite and chlinochlore, with which latter 
they are partly recognised as isomorphous, the only difference being 
that they contain a larger proportion of the second or aluminiferous 
member of the mixture, the quantity of aluminium in corundophilite 
and thuringite being twice, and in chloritoid, three times as great as 
in clinochlore. 
H. W. 


Analysis of Magnesia Mica from Pargas in Finland. 
By E. Lupwie (Jahrbuch fiir Mineralogie, 1874, 977). 


THE six-sided prisms of this mica were yellowish-green, perfectly 

transparent, and appeared quite unaltered. Mean specific gravity 

= 2°8672. Analysis gave— 

F. SiO:. <Al,O3. Fe,03. FeO. MgO. K,0. Na,O. Li,O. H,0. 

421 4343 1376 O16 4135 2720 806 1:30 trace 0:92 = 10039 
H. W. 


Simple Albite Crystals from the Schneeberg near Passeir. 
By J. Roumpr (Jahrbuch fiir Mineralogie, 1874, 868). 


Turse crystals, of light to dark olive-green colour, are implanted on 
fine-grained magnetic pyrites. They all agree in having the faces of 
the brachypinacoid and of the macrodome very largely developed. 
The simplest combination is co Po. o,Po .0P; another which 
occurs frequently is Po .,Po 0P.o ’P. Optical examination 
shows that the crystals are free from twin-formation. Sp. gr. = 2°61. 
An analysis by E. Ludwig gave— 


SiO, Al,O3 Fe.03 CaO. Na,0. 
66°13 20°93 2°24, 0°64, 11:10 = 101°04 
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The iron is due to granules of magnetic pyrites which could not be 
separated. 


a. W. 


On a Metamorphosed Felspar from Ckyn in Bohemia. 
By V. v. ZeEpHAROVICcH (Jahrbuch fiir Mineralogie, 1874, 653). 


Tue transformation of felspar into a substance related to pseudophite 
or pennine in the quarry of Plaben near Budweis, was described by 
v. Drasche (Jahrbuch, 1873, 957). An exactly similar case is men- 
tioned by v. Zepharovich as occurring in a steatitic mass in the 
quarry of Ckyn, halfway between Strakonitz and Winterberg in 
southern Bohemia. An analysis of this substance by W. Gintl (1), 
shows that its composition is as near to that of the mineral described 
by v. Drasche (II), as can be expected in pseudomorphous forma- 
tions. Under III is given for comparison K. v. Hauer’s analysis of 
pseudophite from the Zdgar-Berg near Aloisthal in Moravia: 


a zy. III. 
EG 35°31 3463 33°42 
Alumina ........ 18°28 17:13 15°42 

Ferric oxide...... 1:26 — — 
Ferrous oxide .... 0°83 1°61 2°58 
Magnesia ........ 31°61 33°38 3404 
Loss by ignition .. 13°26 13°93 12°91 
100°55 100°68 98°37 


These analyses show that the pseudomorphous substances from 
Ckyn and from Plaben, are similar in chemical composition to pseudo- 
phite. That the latter—a dense modification of pennine (loganite)—is 
a psendomorphous formation, is very probable ; that the similar 
minerals from Ckyn and Plaben have been formed from felspar may be 
regarded as certain. The transformation in these two localities has 
probably been effected by similar hydrochemical processes, the reagent 
being water containing magnesium bicarbonate, a supposition which is 
- accordance with the presence of magnesia in the limestone of 

kyn. 

F H. W. 


Analysis of Clinochlore from Chester in Pennsylvania. 
By E. Neminurz (Jahrbuch fiir Mineralogie, 1874, 868). 


BravtiruL green tabular crystals :— 


8i0,. Al,03. Cr,03. Fe,03. FeO. MgO. CaO. H,0. 
31°08 18°85 1:09 1:55 2°33 33°50 0°81 11°53 
H. W. 
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Ludwigite, a New Mineral from the Banat. 
By G. TscuermAk (Jahrbuch fiir Mineralogie, 1874, 630). 


Tus mineral is parallel-fibred and mostly short-fibred. Sp. gr. = 
3:907—4-016. Hardness =2. Tough, difficult to split. Colour 
blackish-green to black. Lustre silky. Streak-powder blackish-green, 
Fine splinters melt with difficulty to a black magnetic slag. Dilute 
hydrochloric acid dissolves the powder very quickly. Its composition, 
according to E. Ludwig, is— 


B,O;. Fe203. FeO. Mgo. 
16°09 39°92 12°46 31°69 
15°06 39°29 17°67 26°91 


whence may be deduced the formula 3Mg0.B,0,; + FeO.Fe.0;, repre- 
senting it as @ molecular compound of normal magnesium borate and 
ferroso-ferric oxide. 

The mineral occurs in the southern part of the mining district of 
Morawitza, and on the western outcrop of the limestone, associated 
with a very compact magnetic iron-ore imbedded in the crystalline 
limestone, in the neighbourhood of a cleft traversing that formation. 
The ludwigite occurs only in isolated lumps in the magnetic iron-ore, 


which often traverses it in thin threads. 
H. W. 


Chemical Composition of Leadhillite. By C. Hinrze 
(Pogg. Ann., elii, 256—268). 


From a very careful examination of this mineral, the author draws 
the following conclusions: 1. The composition of Jeadhillite is not 
PbSOQ, . 3PbCO; as hitherto supposed, but 2PbSO, . 4PbCO, . PbO + 
2H,0. 
2. The new mineral named maxite by Laspeyres is identical with 
leadhillite (compare Chem. Soc. J. [2], xi, 481, 1112). 
H. W. 


Veszelyite, a Cupric Phosphate from the Banat. 
By A. Scuravr (Jahrbuch fiir Mineralogie, 1874, 608). 


THIs mineral, found in the iron mines of Moravicza near Bogschau, 
forms blue-green crystalline crusts having the composition 4Cu0.P,0; 
+ 5H,0 (16 p.c. water and 57 p.c. CuO). The crystals are termi- 
nated by a prism (110) (110) and a dome (011) (011), and resemble 
at first sight distorted forms of clinoclase or liroconite. They belong, 
however, to the triclinic system, with the following numerical 
values :— 
a:b:c: = 096529 : 1: 071516 
& = 92°1'; » = 101°3'; ¢ = 91°91’ 

100 : 100 42° 45’ 010 : 110 45° 42’ 

010 : 011 53° 24’ 001: O11 34° 20! 

110: 011 58° 0’ 110 : 011 105° 30’. 

H. W. 
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Roselite. By A. Scuraur 
(Jahrbuch fiir Mineralogie, 1874, 868).* 


Te author has previously shown that the crystals of roselite are not 
rhombic, but triclinic. The present memoir contains the results of a 
farther examination, the chief of which are as follows :— 


Axial ratio a :b:c¢ = 2°2046:1: 1°4463 
E = 91°; 9 = 89:26: ¢ = 90° 40’. 


The observed forms are numerous; the macrodomes, which are 
especially frequent, have rather complex indices. The crystals exhibit 
various characters ; those from the older locality (infra) are parallelo- 
pipedal; those from the newer locality are prismatic, plate-shaped, and 
pyramidal. All the roselites examined by Schrauf may, however, be 
regarded as multiple crystals. The different laws of twinning are 
based essentially on a rotation round a normal to the pinacoidal faces. 
Hardness = 3°5. Sp. gr. = 3°5 to 3°6. Heated to 100°, the mineral 
becomes deep blue and splits up, but resumes its red colour on cooling. 

The chemical analysis was made on specimens both from the older 
locality in the Rappold mine, and from the more recent locality in the 
Daniel mine at Schneeberg. The quantities of arsenic, magnesia, and 
water are the same for both, whereas lime and cobalt are present in 
unequal proportions. The roselite from the Daniel mine is, con- 
sistently with its lighter colour, richer in calcium (7 Ca: 3 Co) ; the 
dark red crystals from the Rappold mine contain 3 Ca: 2 Co. The 
roselites from the Daniel mine agree therefore with the formula 
Ca,Mg.Co;As,0x. + 10H,O; those from the Rappold mine with 
CasMg.CoyAsgO52 + 10H,0. 

The Schneeberg mines are the richest localities of the red cobalti- 
ferous arsenates ; but previous to 1873 only a few specimens of roselite 
had been found. In September of that year, however, Tréger found 
ina recently opened vein of the Daniel mine, a considerable number 
of small roselite crystals implanted in quartz or hornstone. 

H. W. 


Luzonite. By A. WEISBACH 
(Jahruch fiir Mineralogie, 1874, 970). 


Tuis mineral is a cuprous sulpharsenate from the Philippine Islands, 
where it occurs together with enargite, which is implanted on it. It 
contains— 


Cu. Fe. As. Sb. 8. 
47°51 0°93 16°52 2°15 83:14 = 100°25 


which is essentially the composition of enargite, Cu;AsS, or 
3Cu,8.As,0;. 

It is probably isomorphous with famatinite, the antimonial enargite 
lately discovered in the Famatina range of South America (p. 1069 of 


_—— Weisbach (p. 553 of last volume) and Winkler (p. 240 of this 
volume). 
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last volume). The physical characters of luzonite are as follows: 
Colour, dark reddish-grey, acquiring in time a violet tarnish. Streak, 
black. Opaque. Hardness = 3°5. Sp. gr. (mean) = 4°42. Brittle 
with slight tendency to mildness. Its appearance is deceptively like 
that of famatinite, but differs considerably from that of enargite. 

Luzonite, like famatinite, occurs almost exclusively in crude masses, 
which exhibit a structureless, uneven fracture, and a slight tendency 
to cleavage, perceptible only under strong illumination. In some 
cavities were found extremely small individuals of unrecognisable 
crystalline form. 

Luzonite occurs in the copper-veins at Mancayan in the district of 
Lepanto, on the island of Luzon. 

The following series of minerals according to age was observed: 
1. Quartz, massive. 2. Iron pyrites, as a thin film. 3. Luzonite. 
4, Enargite. 5. Quartz in drusy coatings. 6. Fahl-vre, small but 
distinctly crystallised, probably Tennantite. 7. Heavy spar in thin 
crystalline tablets. 

H. W. 


On the Crystalline Form and Thermo-electric Properties of 
Smaltine. By P. Groru (Pogg. Ann., clii, 249; Jahrbuch fiir 
Mineralogie, 1874, 975). 


SMALTINE usually exhibits crystalline forms belonging only to the 
regular system, and common to the holohedral and parallel-faced 
hemihedral divisions of that system, viz., 0 Oa, O, 00, 202, on 
which account it has hitherto been regarded as holohedral. Groth, 
however, from the examination of a large number of fine specimens of 
smaltine belonging to the University of Strasburg, has established the 
interesting fact, that other faces likewise occur, though but rarely, ¢.9., 
co 03, 0 O05, 0010, and hexakisoctohedrons, but that these faces 
always occur hemihedrally, as péntagonal dodecahedrons, or diakisdo- 
decahedrons, and consequently that smaltine crystallises in pentagonal. 
hemihedral forms, 

This mineral further exhibits the physical peculiarity that some, 
and indeed most of its crystals, are thermo-electrically negative to 
copper, the remainder positive. This property has hitherto been 
observed only in iron pyrites and cobalt-glance, two minerals whose 
composition is analogous to that which may, with great probability, be 
deduced from the analyses of smaltine. 

The hemihedry and the thermo-electric properties of smaltine show 
that it is perfectly isomorphous with iron pyrites and cobalt-glance, 
and that therefore its chemical composition may be represented by the 
formula (Co,Ni,Fe) As>. 

H. W. 


Isenite, a New Volcanic Rock. By G. A. Brerrzts 
(Jahrbuch fiir Mineralogie, 1874, 873). 


SANDBERGER has described, under the name of Nosean-Andesite, 4 
rock which occurs on the Westerwald in Nassau, on the Sengelberg 
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near Salz, on the Kriegershecke near Wolferlingen, and near Max- 
hayn (Jahrbuch, 1874, 318). This rock has now been subjected by 
Bertels to a very careful mineralogical, microscopical, and chemical 
investigation, the main results of which are as follows : 

Amongst the microscopically distinguishable constituents of the 
rock, the felspars, which are mostly unaltered, exhibit under a magni- 
fier, distinct twin-marking. Hornblende appears in fine twin- 
crystals of known form, often however converted on the edges into a 
radiate mineral. Octohedrons of magnetic iron-ore and hexagonal 
titaniferous iron occur, as well as rhombic crystals of a red-brown 
mineral, recognised by Bertels as allied to fayalite. Lastly, needles 
of apatite are also found. The zeolitic mineral in the cavities is 
stilbite. 

Microscopic examination showed, in the first place, a light-coloured 
ground-mass consisting of triclinic felspar, in which were imbedded 
tablets of ferruginous mica, granules of magnetic iron-ore, and espe- 
cially well-developed noseans regularly disseminated through the rock. 
Distorted hexagons of nephelin occur as subordinate constituents. 
The large crystals of felspar already mentioned frequently enclose 
granules of magnetic iron, lamine of iron-glance, glass-cells, vapour- 
pores, fine needles of apatite, and more rarely small noseans. The 
large hornblendes are often quite filled with granules of magnetic 
iron-ore ; needles of apatite and fayalite are also found in them, and 
even comparatively large crystals of fayalite, apatite and felspar. 

The powdered rock cautiously warmed with hydrochloric acid yields 
a distinct jelly. A chemical analysis of the entire rock, as well of the 
soluble part (35°74 p.c.) and of the insoluble part (64°26 p.c.), gave 
the following results. Sp. gr. = 2°78: 


Total analysis. Soluble. Insoluble. 
ES ene 48°02 8:20 39°82 
DE .ccedeee eau 16°92 2°41 14°51 
Ferric oxide .......... 11°63 10°74 0:89 
Ferrous oxide ........ 4°70 2°83 1°87 
Manganous oxide...... 2°44, 0°50 1:94, 
Magnesia ......+eee0. 1°45 115 0°30 
 bipichakedctiudne 8°58 3°64 4°94, 
eee ee : 2°36 2°36 0:93 
0 ee 1:78 178 om 
Titashc acid 20.6 0.000% 0-15 — O15 
Phosphoric acid ... .. 1°55 1°55 me 
Sulphuric acid........ 0°56 0°56 _ 
NS “Usrweus doe ue 0°53 0°53 ae 

100°67 36°25 65°35 


A remarkable circumstance is the absence of potash, which could 
not be detected even spectroscopically. 

Bertels has also analysed some of the separable constituents of the 
rock, viz., the felspar and the radiate transformation-product of horn- 
blende. The felspar has asp. gr. of 2°648; melts easily before the 
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blowpipe, imparting a strong yellow colour to the flame; is attacked 
but not completely decomposed, by hydrochloric acid : 


SiO,. Al,O3. Fe,03. CaO. MgO. Na,0. 
53°51 29°37 trace 12:78 1:54 310 = 100:30 


The radiate transformation-product of the hornblende has a chloritic 
aspect, and is sharply separated from the latter, its fibres standing per- 
pendicularly on the hornblende faces. Hardness = 2. Sp. gr. = 
2'997—3:057. Before the blowpipe it melts easily (not exfoliating 
like the easily fusible chlorites) to a black, strongly magnetic bead. 
Analysis gave: 


SiO,  AlOs, Fe,03;. FeO. MnO. MgO. CaO. 4H,0. 
82:78 15°60 29:90 298 115 490 674 752 = 10157 


whence may be deduced the formula— 
2(Ca,Mg,Mn)0.2(Al,. Fe.) 0;.4S8i0, + 3H.0. 


By a comparison with other similar minerals, Bertels infers that 
this transformation-product of hornblende is a new species of the 
chlorite-group, for which he proposes the name Pheactinite, indicative 
of its grey-brown colour and radiate texture. 

From a calculation of the total constituents of the rock, it is inferred 
that, whilst the porphyritically separated felspar is labradorite, the 
felspathic ground-mass consists of a more acid plagioclase. 

This remarkable association of a felspathic hornblende rock with 
nosean and nephelin, in which the felspar is exclusively triclinic with- 
out a trace of orthoclase, entitles the rock to be regarded as new. The 
name isenite, proposed for it by Bertels, is derived from that of a 
small river, the His (formerly Isena), which rises in the neighbour- 
hood. The similarity of isenite to the Etna lavas, indicated by the 
comparatively large crystals of porphyritically intergrown labradorite 
which it contains, is still more plainly seen in the chemical constitu- 
tion, as shown by comparison with the mean of 28 analyses of Etna 
lavas. 

The rock most nearly allied to isenite, though still different from it, 
is the hauyn-tephrite from the Canaries, described by K. v. Fritsch 


and W. Reiss. 
H. W. 


Analysis of Andesite containing Augite and Hornblende from 
Toplitia near Gyorgy St. Miklos, in Transylvania. By K. 
JouN (Jahrbuch fiir Mineralogie, 1874, 649). 


Tus rock contains numerous small crystals of felspar, imbedded in a 
considerably predominant blackish-grey compact ground-mass. A 
thin section under the microscope exhibits comparatively large 
brownish-yellow, distinctly dichroic needles of hornblende, with a 
broad black border of magnetite; also numerous augites, partly in 
separate crystals, partly in crystalline groups. The augite is much 


MINERALOGICAL CHEMISTRY. 551 


mote abundant than the hornblende. Magnetite occurs both in 
grains and in quadratic sections. The et of this rock consists 
both of plagioclase and of sanidin, the individual crystals of the for- 
mer being much larger than those of the latter. The triclinic felspar 
exhibits polysynthetic twin-crystals; the monoclinic felspar is partly 
in Karlsbad twins, partly in simple crystals, the latter often enclosing 
lamelle of triclinic felspar. 

The analysis of the entire rock gave— 
Loss by 
Si0,. Al,O3;. Fe,0; CaO. MgO. K,O. Na,O. ignition. 
6109 2031 510 609 O81 201 387 O97 = 10025 


Sp. gr. = 2°6515. If the potash in the rock be referred to ortho- 
clase (containing 16°9 p.c. K,O), the proportion of this felspar in the 
rock is found tu be about 12 per cent. The plagioclase, considering 
the proportionally large amount of alumina and the small amount of 
soda, must be regarded as a lime-felspar poor in silica. . 

H. W. 


On Minerals Occurring in the Cavities of Basalt. By A. 
SrrenG (Jahrbuch fiir Mineralogie, 1874, 561). 


Microscopic Examination and Description of a Collection 
of typical Basalts. By H. Mout (cbid., 897). 


On New Mexican Localities of certain Minerals: Noble 
Opal. Native Arsenic. Native Platinum. By R. Scurépur 
(ibid., 587). 


Contributions to Micromineralogy. By H. Mout (ibid., 687, 
785). 


Hypersthene from Mont Dore in Auvergne. By G. vom 
Ratu (ibid., 730). 


Crystallographic Studies.—Datolite, ibid. 630. Calcite and 
Blende from Zwickau, 631. Osmiridium, Auriferous Galena, Fluorite, 
Barytes, Tourmalin, Native Gold from the Ural and Altai Mountains, 
632. Hemimorphism of Wulfenite, 634. Adularia, 634. Stephanite, 
636. Fluorspar from the Miinsterthal, 737. The rarer Crystalline 
forms of Garnet, 731. A remarkable crystal of Calcite from Lake 
Superior, 732. Microscopic Studies on retarded Crystallisation, 741. 
Quartz-pseudomorphoses from Saxony, 742. Acanthite, 742. Cry- 
stalline form of Cordierite from Lake Laach, 865. Peculiar Combi- 
nation of Rutile and Iron-glance, 865. Optical relations of Margarite 
and a few other Micaceous Minerals, 866. Peculiar Twin-siriation of 
Iron-glance, 867. Orthoclase from Schiltach, 868. Twin-formation 
of Willemite, 975. Mispickel from the Leyerschlag in the Zinkwand, 
near Schladming, 976. 
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Organic Chemistry. 


Action of Electrolytic Oxygen on Methylic Alcohol. 
By A. Renarp (Compt. rend., xxx, 236-—238). 


On submitting methylic alcohol to electrolytic action there is pro- 
duced, besides hydrogen, a very small quantity of gas which is free 
from oxygen, and appears to consist of carbon oxide, carbon dioxide 
and methyl oxide. On distilling the alcohol after its oxidation, and 
treating it with calcium‘chloride, a product is obtained which contains 
no methylic aldehyde and consists of methyl formate, methylal and 
methyl acetate. If commercial methylic alcohol is used, the product 
will also contain acetone. Formic and acetic acids may be obtained 
free by careful distillation of the methylic ethers from potash, and 
subsequent decomposition of the potash-salts by sulphuric acid. 

The transformation of methylic alcohol into acetic acid may be ex- 
plained by considering acetyl as methyl-formy]l, CH;CO, and by sup- 
posing that the first effect of the nascent oxygen is to convert a 
portion of the methylic alcohol into water and carbon oxide, and that 
the latter reacts upon another molecule of alcohol, forming acetic 
acid. 


So + 20 = 2H,0 + CO 


H. J. H. 


Some Derivatives of Secondary Hexyl Alcohol. 
By J. Urpenxamp (Deut. Chem. Ges. Ber., viii, 55—57). 


Secondary hexyl sulphocyanate was prepared by heating hexyl iodide 
from mannite with potassium sulphocyanate and alcohol. It is a light 
oily liquid, having a disagreeable alliaceous odour and boiling at 
206°—207°5°. 

To obtain the isomeric mustard-oil (sulphocarbimide) the iodide was 
heated with alcoholic ammonia ; the product consisted of hexene and 
a mixture of amines boiling between 116° and 210°. From the portion 
boiling at 140° the mustard-oil was prepared by Hofmann’s method. 
It is a colourless liquid boiling at 197°—198°, and smelling, but not 
strongly, like other mustard-oils. By heating it with sulphuric acid, 
it was converted into hexylamine, which has an ammoniacal smell and 
boils at 116°. Its hydrochloride forms plates, and the platinum-salt 
crystallises in small golden-yellow plates ; both salts dissolve readily in 
water, alcohol and ether. Monohexyl-trimethylammonium iodide 


crystallises well. 
C. S. 


Identity of Bromacetylene Perbromide and Tribromethylene 
Bromide. By E. Bourcoin (Compt. rend., lxxx, 325—327). 


Wuen acetylene perbromide is heated in a sealed tube at 165° for two 
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days in contact with 15°6 per cent. of its weight of bromine, the follow- 
ing reaction takes place : 


C.H.Br, + Br, = HBr + C,HBr;. 


The bromacetylene perbromide thus formed is obtained.in prismatic 
needles by cooling the mixture and recrystallising from alcohol of 90° 
(Cartier). Tribromethylene bromide has the same formula as the 
above, and its properties are also similar, with the exception of the 
melting-point, that of the bromacetylene perbromide being 56°—57°, 
whilst tribromethylene bromide melts at 48°—50°. The author 
believes this difference to be due to the superior purity of the snb- 
stance prepared by him, and that the two bodies are identical. 


B. J. G. 


Monoselenides of Methyl and Benzyl. By C. L. Jackson 
(Deut. Chem. Ges. Ber., viii, 109—112). 


Wouter and Dean’s methyl] selenide is a diselenide ; the monoselenide 
is readily obtained by decomposing phosphorus pentaselenide with 
strong soda and distilling the solution with potassium methylsulphate. 
It is a very refractive liquid, with a very disagreeable smell, and 
boils at 58°2°. Cold water decomposes it slowly, hot water more 
quickly, with separation of selenium. With aqueous platinic chloride 
it gives a pale-red precipitate, 2(CH;).Se + PtCl,, crystallising from 
alcohol in yellow feathery needles. In hot nitric acid it dissolves, red 
fumes being given off, and long colourless prisms crystallising out ; 
this compound which is probably (CH;).Se,NO;H, melts at 90°5°, and 
readily volatilises. On adding hydrochloric acid to its solution, a 
crystalline precipitate of (CH;),SeCl, is obtained, which separates 
from hot alcohol in broad pearly scales having a disagreeable smell, 
melting at 59°6°, and beginning to decompose at about 70°. The cor- 
responding bromide is obtained, by an analogous reaction, as a yellow 
precipitate ; and is also formed by the direct union of its constituents. 
It crystallises from alcohol in broad, sulphur-yellow, pearly scales 
melting with decomposition at 82°. On heating with alcohol it ap- 
pears to be resolved into its constituents, which however on cooling 
combine again. The iodide is a brick-red precipitate and a very un- 
stable body. 

Benzyl selenide (C;H;)Se is obtained by the action of benzyl chloride 
on a solution of phosphorus pentaselenide in alcoholic soda. On 
evaporating the solution, it crystallises in long white needles, and 
afterwards yellow scales of the diselenide appear. The monoselenide is 
purified by crystallising it from alcohol, and thus sometimes obtained 
in broad well-defined prisms, melting at 45°5°. It is insoluble in 
water; on adding platinic chloride to its alcoholic solution, a yellow 
precipitate, 2(C;H;).S + PtCl, is formed. When benzyl selenide is 
gently heated with nitric acid, a white mass is formed, separating from 
alcohol in prisms melting at 88°. 

Its alcoholic solution gives with hydrochloric acid a white precipitate 
crystallising from alcohol in yellow needles, which already decompose 
below the boiling-point of alcohol apparently into benzyl chloride and 
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selenium. When the nitrate is treated with hydrobromic acid a 
similar action takes places without a bromide being formed. 
C. S. 


The Action of Ethylidene Oxychloride on Zinc-ethyl. 
By F. Resse (Annalen der Chemie, clxxv, 44—62). 


Or the two isomeric compounds having the formula, C,H,C1,0, ethyli- 
dene oxychloride, splits up into hydrochloric acid and aldehyde when 
treated with water, and will therefore have the constitutional formula, 
CH;.CHC1 
CH;.CHCl 
Lieben and Wislicenus, to be CH,Cl.CHCI1.0.C.H;. From these con- 
siderations it appeared probable that the action of zinc-etbyl on 
the former compound would yield the secondary butyl ether, 
CH;.CH(C,H;) 
CH;.CH(Cl,H;) 
source of other secondary butyl compounds. 

In attempting to prepare the ethylidene oxychloride by Lieben’s 
method of passing hydrochloric acid into well-cooled aldehyde until it 
separates into two layers, and then rectifying the upper one, it was 
found that a very large portion became charred and was destroyed. 
A modification of Geuther’s process was therefore adopted ; the upper 
layer, above mentioned, being heated to 100° for about six honrs in 
a stream of carbonic anhydride, and then submitted to fractional 
distillation. By this means, tolerably pure oxychloride was ob- 
tained boiling between 115° and 117°, the amount of which was 
about half that of the aldehyde originally taken. The ethylidene oxy- 
chloride is slowly added to zinc-ethyl diluted with ether, in an appa- 
ratus filled with carbonic anhydride, due precautions being taken to 
prevent the temperature rising too high during the operation: to 
complete the reaction, however, it is finally necessary to heat in the 
water-bath. After distilling off the ether, and fractioning, a product 
is obtained boiling at 120° to 125° : this, however, still contains chlorine, 
but it may he almost entirely removed by digestion with sodium. It 
then boils constantly at 120° to 121°, and has the composition repre- 
sented by the formula [CH;.CH,.CH(CH;)],0. The secondary butyl 
ether is a mobile highly refractive liquid having a very pleasing 
odour of peppermint. Its specific gravity at 21° is 0°750, and its 
vapour-density is 4°4832 (or 129°7, H =2). The ether when heated 
with eight times its volume of fuming hydriodic acid to 130° for 30 
hours, is converted into secondary butyl iodide boiling at 116°5° to 
118°. The acetate, prepared by treating it with the requisite quantity 
of silver acetate (a little pseudobutylene being simultaneously pro- 
duced) boils at 111° to 112°5°, and the alcohol formed from it by the 
action of potassium hydrate boils between 96° and 99°. The proper- 
ties of these three compounds agree accurately with those of the cor- 
responding secondary butyl compounds obtained from erythrite by 
de Luynes, and are identical with them. The action of an oxidising 
mixture of potassium dichromate and sulphuric acid on the alcohol, 
confirm this, the sole product being acetic acid. 


\ O, whilst dichlorether would seem, from the researches of 


bo, which, perhaps, might prove to be a convenient 
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Concentrated sulphuric acid attacks the ether and acquires a brown 
colour, but no butylene is produced; the gas given off on heating the 
mixture contains much sulphurous anhydride. The dilute acid has 
no action. 

In conclusion, the author points out that this synthetical method 
is capable of great extension, and that if zinc-compounds of other 
alcohol-radicles and the homologues of ethylidene oxychloride be 


taken, a large number of secondary alcohols may be prepared. 
C. E. G. 


Reciprocal displacement of Volatile Fatty Acids. 
By H. Lesceur (Compt. rend., Ixxx, 563—565). 


BeRtHELOr states that formic acid will drive out all the other volatile 
fatty acids if the acids are present in equivalent quantities. Duclaux 
has, however, remarked that this displacement is not quite complete, 
but that an equilibrium is established. The author also finds that 
formates are notably decomposed by acetic acid, when the latter is in 
excess. When one part of dry neutral sodium acetate and two parts 
of monohydrated acetic acid are submitted to distillation, nearly three 


‘fourths of the formic acid present pass over. Heat is not the cause 
‘of this decomposition, since potassium formate solution spontaneously 


evaporated with excess of acetic acid, loses much of its formic acid. 
The quantity of formate decomposed varies with the excess of acetic 
acid, but not proportionally. Water has but little influence on the 


reaction. 
B. J. G. 


Pyrotartaric Acid from Allyl Iodide. By A. CLaus 
(Deut. Chem. Ges. Ber., viii, 100—107). 


Wuew allyl iodide is treated with an excess of potassium cyanide, the 
nitril of common pyrotartaric acid is formed. Wislicenus and Urech 
have stated that this acid can be easily distinguished from the isomeric 
ethyl-malonic acid by heating them, the former yielding only the 
anhydride and water, while the latter is resolved into carbon dioxide 
and butyric acid. This, however, is not quite correct. Ethyl-malonic 
acid is completely decomposed at 160°, while pyrotartaric begins to 
decompose only at 200°, and when kept at 200°—210° is also partially 


" resolved in carbon dioxide and butyric acid; but on heating it quickly 


to 250°, only the anhydride and water are formed. 


C. 8. 


Constitution of the Uric Acid Group. By L. Mepicus 
(Annalen der Chemie, clxxv, 230—251). 


Amona the preparations left by Strecker, there were several salts of 
oxonic acid, CyH;N;0,, and of an acid derived from oxonic acid, which 
latter proved to be lantanuric acid, C;H,N,Os. 

The potassium salt of oxonic acid was prepared by passing a stream 
of air through a solution of uric acid in potash, until all the uric acid 
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was oxidised, the solution being then concentrated by evaporation. 
This salt contains C,H;K,N;0, + 14 H,O, and forms groups of con- 
centric crystals, which are tolerably soluble in water, but prolonged 
boiling, at a temperature above 120°, causes decomposition. 

The acid potassium salt, the sodium salt, C§H;Na,N;0, (+ 4 H.0 ?), 
the acid ammonium salt, CsHy(NH,)N;O,, and the acid barium salt, 
(C,HiN;0,).Ba + Aq, form needles, which are microscopic, except in 
the case of the acid potassium salt. 

Acetic acid throws down the acid potassium salt from a concen- 
trated solution of the neutral potassium salt, but in the case of a dilute 
solution, the potassium salt of lantanuric acid is precipitated, 
C;H;KN;0;; the oxonic acid being decomposed as follows :— 


C,H;N30,4 + H,O = C;H,N20; + CO, + NH. 


If the identity of this acid with lantanuric acid is doubted, it may 
be called glyowalylurea. It forms thick shining needles, easily soluble 
in hot water, and its silver salt forms a white amorphous powder, con- 
taining C;H,AgN,.0;. 

After considering the constitutional formule which have been 
attributed to uric acid, the author proposes the formula 


CO—NH 


| | 
NH—C—co 
co’ 


| 
\vo—C—NH 


as well adapted for explaining its reactions; and starting from this 
constitutional formula, he gives analogous formule for numerous 
derivatives of uric acid, alloxan being represented as— 


and oxonic acid as— 


COH 


| 
NH—C—CO 

Cs 

NH—C—NH. 


| 
OH 


The above formula for uric acid is also applied to an exposition of 


the constitution of xanthine, guanine, caffeine, theobromine, &c. 
7. » 


| 
NH—C 
cof | Yo 


or CO 
\yo_—CZNH, 


ORGANIC CHEMISTRY. 


The Hydrate of Parabanic Acid. By B. Fouiens. 
(Annalen der Chemie, clxxv, 227—229). 


As Menschutkin did not succeed in obtaining this compound, the 
author gives further details as to its preparation. Nitric acid having 
aspecific gravity of 1°3 is most convenient, and during the re-action 
a temperature of 35° to 6U° should be maintained. Uric acid from 
serpents’ excrement was employed, and it must be carefully purified. 
The pure uric acid of commerce is not always free from foreign sub- 
stances, and one sample yielded no hydrate of parabanic acid; but 
properly purified uric acid yields nearly half its weight. 
z. B. 


Nitro-Compounds of the Fatty Series.—Part II. Nitrolic Acids. 
By V. Meyer (Annalen der Chemie, clxxv, 88—140). 


Tae history of these compounds, and their general properties, have 
already been described in previous abstracts. 

Ethylnitrolic acid, C,H,N,O;, is easily obtained by dissolving one 
mol. of nitroethane in an equivalent quantity of well-cooled caustic 
potash, adding an aqueous solution of a little more than 1 mol. of 
commercial potassium nitrite, and then dilute sulphuric acid until the 
blood-red colour, which is first produced, has disappeared. The 
colourless solution is shaken four times with one fourth of its volume 
of ether, and the ethereal solution again shaken with a small quantity 
of moderately strong potash. To the red alkaline liquid dilute sul- 
pburic acid is added until it becomes colourless, and the nitrolic acid 
is isolated by shaking with a little ether, and evaporating the ethereal 
solution. By crystallising the product once from water, it is obtained 
ina perfectly pure state. The yield never corresponds with that 
required by theory, and on working with larger quantities of nitro- 
ethane, the theoretical yield is still more diminished, because, on dis- 
solving it in potash, an elevation of temperature cannot be avoided, by 
which some nitro-ethane is decomposed, potassium nitrite being formed. 
It is therefore better to dissolve the nitro-ethane in freshly-prepared 
alcoholic soda; the sodium-compound, being insoluble in alcohol, is at 
once precipitated, and thus not acted upon by the excess of alkali. 
After the sufficient quantity of nitro-ethane has been added, the mixture 
is diluted with water until a clear solution is obtained, which is then 
treated like the potash solution. 

Ethylnitrolic acid forms transparent, pale-yellow crystals, showing 
a bluish fluorescence, and belonging to the rhombic system, being a 
combination of «Po. oP. Po. Ithas a pure sweet taste like sugar, 
and forms salts having a red or orange colour. The ethylnitrolates of 
potassium, sodium, ammonium, and barium are soluble in water and 
alcohol, but could not be obtained free from an excess of base. The 
basicity of the acid cannot be ascertained by titration with an alkali, 
because its solution becomes red on adding the smallest quantity of an 
alkali, but it may be used in the place of litmus as an indicator in 
alkalimetry. The lead salt is a bright orange precipitate, which, on 
washing or drying, is decomposed with formation of lead nitrite. The 
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silver-compound has a yellow colour, and is converted, by washing 
with water, into the nitrite, and by washing with alcohol, into a white 
explosive salt. Most of the other salts of the heavy metals are also 
orange precipitates, which soon change into nitrites. 

When ethylnitrolic acid is carefully heated to 81°—82°, it begins 
to melt quietly; but soon, even on removing the flame, a violent 
decomposition sets in, red fumes are evolved, and at last pure acetic 
acid is left behind :— 


2C.H,N.O; = 2C.H,0, + NO, + N3. 


Boiling water acts on it but slowly, and a portion volatilises with 
the steam, but when boiled with an alkali, it is quickly decomposed, 
and pure nitrogen is evolved. LEthylnitrolic acid also decomposes 
slowly at the common temperature, and when kept for some months 
changes completely into acetic acid. Sulphuric acid acts very violently 
on it, but by using an excess of the acid the re-action proceeds quietly, 
and pure nitrous oxide is evolved :— 


C.H,N.O; = N,O + C.H,0.. 


By acting on ethylnitrolic acid with tin and hydrochloric acid, or 
sodium amalgam and water in the cold, it is decomposed according to 
the following equation :— 


C.H,N,O; + H, + H,0 = C,H,0, + NO.H + NHs3. 


This re-action shows that ethylnitrolic acid cannot be a nitrosonitro- 


ethane, CH;—CH { ae for such a compeund could not, by reduction, 


be converted into acetic acid, but only into ether, aldehyde, or alcohol. 
It must therefore contain the group CH;.C=, because this will be as 
easily converted into acetic acid as CH;.COCI, or CH;CCl;, are. Now 
as ethylnitrolic acid is produced by a very simple re-action from nitro- 
ethane, we must conclude that it also contains nitroxyl, NO, and, 
consequently, the group CH;—C—NO,, to which NHO is linked in 


some peculiar way. If this view be correct, only the nitro-compounds 
of primary alcohol-radicals can yield nitrolic acids, and this is indeed 
the case, as the following facts prove. 

Methylnitrolic acid is easily prepared from nitromethane by dis- 
solving it in potash, and adding potassium nitrite and sulphuric acid. 
It crystallises from ether in small shining crystals, and dissolves in 
alkalis with a deep red colour. 

Propylnitrolic acid, C;H,N,03, is best prepared by mixing nitro- 
propane with 10 parts of water, saturating the liquid with nitrogen 
trioxide, adding caustic potash until alkaline, and then dilute sulphuric 
acid until the blood-red colour has disappeared. It is readily soluble 
in water, alcohol, and ether, and forms pale yellow prisms exhibiting 
a faint, bluish fluorescence. It melts at 60°, and if the flame be at 
once removed, it solidifies again, but if kept at this temperature for a 
few seconds, it undergoes a violent decomposition, and leaves propionic 
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acid behind. Its taste is sweet but also sharp, and its salts readily 
decompose with formation of nitrites. Nascent hydrogen and sulphuric 
acid act on it in a manner which is perfectly analogous to their action 
on ethylnitrolic acid, and on keeping it also undergoes a spontaneous 
decomposition. 

When an alkaline solution of pseudo or secondary nitropropane is 
treated with potassium nitrite and sulphuric acid, the liquid assumes 
first a beautiful deep-blue colour, and then a white precipitate sepa- 
rates out. The propyl-pseudo-nitrol thus formed is isomeric with 
propylnitrolic acid, and insoluble in alkalis, acids, and water. It 
dissolves not very freely in cold alcohol and chloroform, but readily in 
the hot liquids, forming pure blue solutions, from which it crystallises 
in rhombohedrons resembling calcite. It has a pungent smell, and 
melts at 76° to a deep-blue liquid, which, when rapidly cooled, solidifies 
to a colourless mass, but when heated longer changes into a light- 
green, oily liquid. On treating it with water and sodium amalgam, it 
isnot changed, but on adding the amalgam to an alcoholic solution it 
becomes colourless, and the solution contains sodium nitrite. When 
heated with concentrated sulphuric acid, a gas is evolved which does 
not support combustion, and when it is heated with an aqueous alkali, a 
nitrite is formed and nitrogen is given off. The constitution of this 
remarkable body is probably CH;.C(NO.).CHs. 

The action of nitrous acid on primary and secondary nitro-com- 
pounds shows a remarkable analogy to the action of this acid on 
primary and secondary aromatic amines. Thus aniline is converted 
into a diazo-compound, C,H;.N=N—OH, while ethylaniline yields 
uitrosoethylaniline, CsH;N(NO)C.H;. From this it appears most 
probable that the action of nitrous acid on the CH, group of primary 
uitro-compounds is similar to that which it exerts on the NH, group of 
the primary amines. But it has already been shown that the action of 
nitrous acid on nitroethane cannot take place according to the follow- 
ing equation :— 

NO 
C;H,NO; + NOOH = C,H, { No, + H.O. 


Consequently the re-action most probably takes place as follows :— 
CH; CH; 


| | 
CH, + ONOH = C—NOH +H.0. 


| | 
NO, NO, 


If this be correct, ethylnitrolic acid ought to be formed by the action 
of dibromonitroethane on hydroxylamine :— 


CH; CH; 


| 
hie + T>N—OH = C—NOH + 2HBr. 


NO, NO, 
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This equation would require 3 mol. of hydroxylamine, because two 
of them would be necessary to combine with the hydrobromic acid. 
The substances were, therefore, mixed in this proportion, the hydroxyl- 
amine being dissolved in water, and the dibromonitroethane in alcohol, 
in order to divide it finely. The mixture was frequently shaken, and 
allowed to stand for 12 hours. On adding to the product a little dilute 
sulphuric acid, and shaking with ether, a solution was obtained, leaving 
on evaporation pure ethyluitrolic acid. 

This compound is, therefore, really a derivative of hydroxylamine, 
and, as it yields acetic acid as a constant product of decomposition, it 
would appear that it might, by the action of water, be first resolved 
into acetic acid, nitrous acid, and hydroxylamine :— 


CH; CH; 


| | 
C—NOH + 2H,0 = CO + NOH + H,NOH. 


| 
NO, OH 


But as boiling water acts but slowly on it, it was boiled with dilute 
sulphuric acid, which, however, acted on it like the concentrated acid, 
the products consisting of acetic acid and nitrous oxide. The forma- 
tion of the latter compound is, however, readily explained, because it is 
also produced by the action of nitrous acid on hydroxylamine 


NH,O + NO.H = 2H.O + N.O. 


When ethylnitrolic acid is treated with sodium amalgam and water, 
it yields acetic acid, nitrous acid, and ammonia. In this case hydroxyl. 
amine is also undoubtedly first formed, but at once reduced to ammonia, 
for sodium amalgam and water act violently on pure hydroxylamine, 
with formation of ammonia. 

The nitrolic acids are very unstable bodies, decomposing slowly at 
the common temperature, even in the dark, and rapidly at a not very 
high temperature. This may be explained by Pfaundler’s theory of 
dissociation (Pogg. Ann., cxxxi, 60), 7.e., by assuming that, even at 
the common temperature, certain molecules perform vibrations corre- 
sponding with the temperature of decomposition, the mean temperature 
of any body being only the mean of the temperatures of the single 
molecules. But as soon as one molecule is heated to the temperature 
of decomposition, it will decompose, and heat will be set free, by which 
another molecule is heated sufficiently to undergo decomposition, and 
thus the whole will gradually be decomposed. , 

C. 8. 


Methylnitrolic Acid. By J. TscHerniak 
(Deut. Chem. Ges. Ber., viii, 114—116). 


AN aqueous solution of this acid very readily decomposes. To prepare 
it, 5 grams of nitromethane are treated in a quantity of water just 
sufficient to dissolve them, and a moderately dilute solution of 8 grams 
of potassium nitrite and an excess of ice is added. Then a mixture of 
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4 grams of sulphuric acid with much water is also covled by ice and 
slowly poured into the first liquid, to which, now diluted, weak aqueous 
otash is first added until a red colour appears, and then again dilute 
acid until this colour disappears. To remove any free nitrous acid, the 
solution is shaken with a little precipitated chalk, the nitrolic acid 
dissolved out with ether, and the solution evaporated over sulphuric 
acid. It forms large brittle crystals resembling the ethyl-compound, 
and crystallising from a dilute ethereal solution in long needles. It 
decomposes slowly at the common temperature, rapidly at 64° into 
formic acid, nitrogen and nitric tetroxide. When boiled with dilute 
sulphuric acid, it is resolved into formic acid and nitrous oxide : 


N—OH 
cHg = CH.O, + N,0. 
NO, 


Primary Isonitrobutane. By E. Demoue 
(Annalen der Chemie, clxxv, 142—149). 


Te simplest saturated hydrocarbons which afford substitution-pro- 
ducts belonging to all the three groups of primary, secondary, and 
tertiary nitro-compounds, are the two isomeric butanes. Theoretically 
two primary nitro-butanes are possible, corresponding with the 
formulee :— 


| 
CH,.—NO, CH.—NOsg. 


The author undertook the preparation of the latter, since the primary 
isobutyl iodide could be easily obtained in any quantity from fermenta- 
tion, isobutyl] alcohol. 

Action of Primary Isobutyl Iodide on Silver Nitrite—The iodide (with 
boiling-point 118° to 122°) reacts violently on dry silver nitrite. 
The nitrite, mixed with about an equal volume of sand, was introduced 
into a flask with an upright condenser, and the iodide poured in at 
intervals through the condenser. After all the iodide had been added, 
the liquid was warmed for a time on the water-bath and then distilled 
from an oil-bath. The yellow distillate was dehydrated by calcium 
chloride, and on repeated rectification split up into butyl nitrite (pass- 
ing over below 100°) and nitro-butane boiling at 137° to 140°. A not 
meonsiderable quantity of products boiling at intermediate, and a 
small quantity boiling at a higher temperature, was also obtained. 

Nitrobutane is an oily body, which floats upon water, and has a faint 
yellow colour, and a peculiar smell resembling that of peppermint. It is 
dissolved by caustic potash, and reprecipitated by acids, but gives no 
precipitate with an alcoholic solution of caustic soda. It possesses 
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only faintly acid properties. Its composition corresponds with the 
formula, C,H;NO,. Nitrobutane prepared in the way described above, 
is quite free from the isomeric isobutyl nitrite. 

Action of Iron and Acetic Acid on Nitrobutane.—Butylamine.—Nitro- 
butane is entirely converted into butylamine by the action of iron and 
acetic acid. If the nitro-compound is warmed with excess of finely 
divided iron and dilute acid on the water-bath, till its peculiar smell 
has disappeared, and if the liquid is then distilled with caustic potash, 
the vapour being received in dilute hydrochloric acid, there remains 
on evaporation a white hygroscopic salt, which is easily and perfectly 
soluble in cold absolute alcohol. The base when liberated from the 
salt possesses a strong ammoniacal odour. If the salt is mixed with 
platinum chloride, it does not give an immediate precipitate, but on 
concentration a large quantity of a platinum salt separates in the 
form of satin-like, golden-yellow laminz. The composition of this 
base is :— 


Calculated. Found. 
Cs, a 361 64°65 — 
Pt . 197°4, 35°35 35°69 


558°4 100°00 


This body is without doubt a primary nitro-compound, containing 
the group CH;.NO,, and isobutyric acid is formed from it in the normal 
manner just as acetic acid is formed from nitro-ethane, and propionic 
acid from nitropropane. 

Action of Nitrous Acid on Nitrobutane.—Meyer has shown that the 
formation of a nitrolic acid is characteristic of the nitro-compounds. 
Nitrobutane behaves towards nitrous acid exactly like the primary 
nitro-compounds which contain less carbon. When it is dissolved in 
caustic potash, and mixed with a solution of potassium nitrite, it gives 
at once, on addition of dilute sulphuric acid, the blood-red colour 
characteristic of the formation of nitrolic acids, and this colour disap- 
pears on further addition of acid. The body formed in this way was 
extracted by ether, but could not be crystallised ; it can, however, be 
easily freed from adhering nitrobutane by standing over sulphuric acid, 
since nitrobutane is very volatile, while the butyl nitro-acid is not at 
all so. The butyl-nitrolic acid gives all the characteristic reactions of 
the nitrolic acids. Meyer has further shown that the nitrolic acids 
are decomposed by sulphuric acid into nitrous oxide and the fatty 
acid containing the same number of carbon atoms. If the compound 
described above contains isobutyl-nitrolic acid, it ought to give 
isobutyric acid. This was found to be the case; and as the calcium- 
salt crystallised in prisms which were much more soluble in hot than 
in cold water, it was not normal butyric acid. The composition of the 
silver salt was— 

Calculated Found. 
C,H,0, eevesece 87 44°62 —_ 
Agecsscccecece 108 55°38 54°68 


195 100°00 


Oo ws C8 ——mvm VFS ~ 
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Bromonitrobutane-—Meyer and Tscherniak have shown that the 
primary nitro-hydrocarbons, on treatment of their potassium salts with 
a molecule of bromine, give rise to a mixture of the nitro-hydrocarbon 
with the mono- and dibromo-derivatives of the same, while a secondary 
nitro-compound, as pseudo-nitopropane, gives at once a pure and 
neutral monobromo-derivative. Nitrobutane agrees in this respect 
perfectly with the primary nitro-compounds. Dibromonitrobutane 
gave on analysis :— 


Calculated. Found. 
C,H;NO,...... 101 38°70 — 
i canedeaess 160 61°30 61°26 
261 100°00 


It boils at 180° to 185°, and forms a heavy oil, insoluble in water. 
It has a pungent smell, and its vapour affects the eyes. 

Nitrobutane is therefore a primary nitro-compound, and the forma- 
tion of isobutyric acid shows that the alcohol radical is that of 
fermentation butyl alcohol. Its constitution is expressed by the 
formula :— 


G. F &, 


Action of Acid Chlorides on Amides. 
By A. KretzscuMmar (Deut. Chem. Ges. Ber., viii, 103—105). 


Wuen acetylurethane is heated with alcoholic potash, the following 
reaction takes place :— 


OC.H as CH 
co { NH.C.H,o + 2KOH = K,CO; + Cio} 0. 


Acetyloxamethane yields the following products :— 


0.0, ‘ a + 3KOH = C.0,K, a C.H;,0.K + C.H;.0OH a NH. 

When benzoyl chloride and urethane are heated to 150°—160°, the 
compound, ©,,H;.N,O,, is obtained, forming brilliant crystals melting 
at 163°. It is probably a benzoylallophanic ether, which is produced 
as follows :— 


oan f OCH. ” NH.C,H,O 
2C0 { NH + CH,OCI = HCl + C.H,.0H + COf NCO Ocn.. 


Benzoyl chloride and oxamethane yield hydrochloric acid, carbon 
dioxide, benzoic acid, and ethyl benzoate. 


C. 8. 
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Action of Potassium Cyanide on Organic Chlorides. 
By A. Criaus (Deut. Chem. Ges. Ber., viii, 101—103). 


WueEn monochloropropene is heated with alcoholic potassium cyanide, 
no nitril is formed, but allylene and ammonia are slowly evolved, 
while the cyanide is oxidised to carbonate. The so-called methylchlor- 
acetol yields the same products. 

C. S. 


Ethyl Oxalurate and Oxamethane Cyanurate. 
By E. Grimavx (Bull. Soc. Chim. [2], xxi, 153—157). 


In the hope of accomplishing the synthesis of ethyl oxalurate by the 
reaction— 


CO—NH, CONH—CO—NH, 
| + CONH = | 
COOC.H; COOC:H; 


the author passed a current of cyanic acid into oxamethane (m.p. 116° 
—117°) heated in an oil-bath to 130°, and obtained a crystalline pro- 
duct, which proved on examination to be oxamethane cyanurate. 

This body has the composition, C;0;N;H;(C,O;NH,);. It crystal- 
lises in shining needles, which are soluble in about 30 times their 
weight of boiling water, and scarcely soluble in cold water. It melts 
between 155° and 160° to a pasty mass, which is decomposed at higher 
temperatures. The solution of this body gives a white precipitate of 
ammonium oxamate with ammonia, and of barium cyanurate with 
baryta-water ; the filtrate from the ammonium oxamate yields a copious 
precipitate of silver cyanurate with silver nitrate. With lime-water it 
forms no precipitate, but if boiled with milk of lime, it is at once 
decomposed, and the filtrate deposits crystals of calcium oxamate on 
cooling. 

The author has compared ethyl oxalurate from silver oxalurate and 
ethyl iodide with the foregoing body, which it resembles in appearance. 
Ethyl oxalurate, however, gives no precipitates with ammonia or with 
baryta water. With silver nitrate a gelatinous precipitate is formed. 


WwW. Bw. F. 


Mustard-Oils (Sulphocarbimides). By A. W. Hormann 
(Deut. Chem. Ges. Ber., viii, 105—109). 


Angelic Sulphocarbimide, C5sHy.NCS, is obtained by heating amylene 
dibromide with ammonia, and treating the lower-boiling portions of 
the amines thus formed in the usual way. It is a liquid boiling at 
190°, smelling, but not strongly, like its lower homologue. It forms 


with ammonia the thiourea, Os { NEHC.HY crystallising in white 


needles melting at 103°. 

A vinylic sulphocarbimide could not be obtained. 

The author formerly stated that secondary amines also yielded sul- 
phocarbimides; this however is a mistake: only the primary bases 
possess this property, which is as characteristic of them as the forma- 
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tion of the isonitrils. The latter reaction is, however, more trust- 
worthy, if in a mixture only a small quantity of a primary amine be 
present, for if an excess.of corrosive sublimate be used, the mustard- 
oil is either resolved into a compound urea and carbon dioxide, or the 
original amine is formed again. ae 


Purple Colouring Matter derived from Cyanogen. 
By G. Bone (Compt. rend., Ixxx, 559—561). 


SeverAL chemists have observed that when potassium cyanide is added 
to the acid solution of a copper salt, a fugitive rose-red coloration is 
produced. Bong finds that if an iron salt be added to the copper solu- 
tion after the cyanide, a fine red permanent tint is formed, and on 
addition of excess of iron salt, the red colouring matter is precipitated 
together with prussian blue. The mixed precipitate is treated with 
ammonium carbonate, which dissolves copper cyanide and the new 
colouring matter. The ammoniacal solution is acidified, and the 
resulting precipitate is treated with sulphydric acid. After filtering 
off the copper sulphide, the filtrate is digested with lead carbonate to 
remove the excess of sulphydric acid. A pure purple-coloured aqueous 
solution of the new substance is thus obtained. The colouring matter 
is precipitated therefrom by salts of zinc, copper, mercury or silver. 
The copper precipitate has the following composition : 


which approaches nearly the formula, CsNsH,O,FeCu. The aqueous 
solution of the colouring matter decomposes carbonates. The colouring 
matter combines with ferrocyanides. It resists the action of boiling 
alkalis, ard of sulphurous and sulphydric acids. Concentrated sul- 
phuric acid turns it yellow, but the original tint is restored on adding 
water. It is destroyed by oxidising substances. Mordanted fabrics 
fix the colouring matter. 


B. J. G. 


Methods for the Production of Nonoxygenised Bases. Part. ITI. 
By O. Watutacnu and A. BoEHRINGER (Deut. Chem. Ges. Ber., 
vii, 1782—1784). 


Tue reaction of dimethyloxamide with phosphorus pentachloride, is 
analogous to that of diethyloxamide already studied by one of the 
authors (this Journal, xxvii, 984) thus :— 


CO.NH.CH; 
+ 2PCl, = C,H;CIN, + 2PCl,0 + 3HCL. 


| 
CO.NH.CH; 
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' For the preparation of dimethyloxamide, the authors recommend 
the employment of a strong aqueous solution of methylamine, in pre- 
ference to passing the dry gas directly into oxalic ether. 

The details of the method of purifying the base obtained in the 
above reaction, viz., chlorowalmethyline, will be given in a subsequent 
paper. The base is a thick colourless liquid, which is soluble in all 
proportions in water, and has an unpleasant odour resembling that of 
chloroxalethyline. 

The base forms a crystalline hydrochloride, and several crystalline 
compounds with silver nitrate. The compound of the base with 
methyl iodide, C,H,CIN2.CH;I, appears to combine with both iodine 
and bromine. 

- The authors propose to continue their examination of this reaction. 


W. Hz P. 


Hydroxylamine. By V. Meyer (Annalen der Chemie, clxxv, 141). 


HyDROXYLAMINE and nitrous acid, when present together, are converted 
into nitrous oxide and water, just as nitrous acid and ammonia easily 
pass into water and nitrogen. When a concentrated aqueous solution 
of hydroxylamine sulphate is mixed with one of sodium nitrite, much 
heat is evolved and pure nitrous oxide is given off with lively effer- 
vescence. Dilute aqueous solutions of potassium nitrite, and hydr- 
oxylamine sulphate do not react on each other in the cold, but gas is 
given off on boiling. Whether hydroxylamine nitrite exists as such 
in dilute solutions must remain uncertain. Any attempt to prepare 
such a salt in the pure state would certainly be difficult. ‘ 
G. T. A. 


Action of Heat on Diacetonamine. By W. Heinrz 
(Annalen der Chemie, clxxv, 252—256). 


WHEN diacetonamine hydrochloride is distilled at a temperature of 
130° to 180°, not only is mesityl oxide formed, but also acetone and a 
small proportion of amorphous basic products which remain in the 
retort together with sal-ammoniac. 

It is difficult to understand this regeneration of acetone, but if it 
does not arise from the hydration of mesityl oxide, it is probable that 
propylenimide or an isomeride, is simultaneously produced, but pro- 
pylenimide was not detected in the above-mentioned basic products. 


7 = 


On Protamine, Guanine, and Sarcine as contained in Salmon 
Roe. By J. Piccarp (Deut. Chem. Ges. Ber., vii, 1714—1719). 


Tue author, at the request of Miescher, has undertaken the investiga- 
tion of protamine (this Journal, xxvii, 794). He finds that the 
crystals of protamine prepared by Miescher’s process contain con- 
siderable quantities of sarcine and guanine. These bodies give rise to 
the xanthine reaction observed in the original specimens of protamine, 


ORGANIC CHEMISTRY. 567 


and must exist as such in the roe, since pure protamine hydrochloride 
does not give the xanthine reaction. 

The author used for his investigations both the ripe roe pressed 
from the fish, and also the whole testicle containing a less ripe roe. 
After lecithin, cholesterin and all the fat have been removed by 
repeated digestion in alcohol, the finely divided roe is repeatedly ex- 
tracted with a one p.c. solution of hydrochloric acid in the cold. 

The first two solutions contain nearly pure protamine hydrochloride, 
the subsequent ones all contain more or less sarcine and guanine, 
crystals of these bodies being formed on evaporation, from which the 
sarcine may be removed by treatment with concentrated ammonia. A 
warm and stronger hydrochloric acid must be used to complete the 
extraction of the residue, which consists of nuclein and albuminoid 
bodies. 

Sarcine and guanine are present in about equal quantities, forming 
together about 5 per cent. of the less ripe, and 6—8 per cent. of the 
ripe roe. 

Por the preparation of protamine a ripe roe should be employed, 
since the less ripe material contains the base in smaller quantity and 
accompanied by a glue-like substance, which renders the subsequent 
purification very difficult. The protamine platinum salt should always 
be prepared by adding the solution of the hydrochloride to the 
platinic chloride. 

The author considers that his analyses of protamine point rather to, 
the formula, PtCl, + 2(HCI1.C,HisNyO,.), for the platinum salt than 
to that suggested by Miescher. 

If a hot 4 per cent. hydrochloric acid is employed to complete the 
extraction of the roe, a solution is obtained which deposits oily drops 
om dilution. This is apparently due to a decomposition of the nuclein 
or albumin. 


W. H. P. 


Contributions to our knowledge of the Connection between 
the Bi- and Tri-derivatives of Benzene. By C. Borrineur 
(Deut. Chem. Ges. Ber., vii, 1778—1782). 


Tae author selected for his investigation the sulphonic acids derived 
from the several bromobenzoic acids. The reactions on which he bases 
his position-determinations are fusion with potash, fusion with sodium 
formate, and the replacement of the bromine by hydrogen, thus obtain- 
ing sulphobenzoic acids, of which one only, the meta acid, has been 
accurately studied. Of the first two methods the former only appears 
to be trustworthy, since the yield corresponds nearly with that de- 
manded by the theory, whilst the latter is very questionable. 
Sulphometabromobenzoic Acid.—Bromobenzoic acid (1 : 3), prepared 
by heating benzoic acid water and bromine in sealed tubes to 200°, 
was converted into the sulphonic acid by the action of sulphuric 
anhydride, as described by Réters van Lennep (Zeitschr. f. Chem., 
1871), who found that but one modification was thus formed. This 
statement the author confirms. - Sulphometabromobenzoic acid is 
easily converted by sodium amalgam into a sulphobenzoic acid, the 
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sodium salt of which may be isolated from the product of the reaction 
by saturating the free soda with carbonic acid, evaporating to dryness, 
and extracting with boiling alcohol. In order to decide by direct 
comparison which of the three possible sulphobenzoic acids is thus 
formed, the author attempted to prepare the ortho- and para-sulpho- 
benzoic acids by oxidation with nitric acid of the ortho- and para- 
toluene-sulphonic acids. He obtained, however, nothing but nitro- 
derivatives. The oxidation with chromic acid appears to give better 
results, and he hopes to be able to prepare these bodies in this way. 
Sulphometabromobenzoic acid fused with potash forms a dioxy- 

benzoic acid, the examination of which is not as yet finished. Fused 
with sodium formate it forms in small quantity an acid melting above 
300°, which the author believes to be trimesic acid. In this case 
sulphometabromobenzoic acid must have its lateral chains in the posi- 
tions 1: 3: 5, and the sulphobenzoic acid above mentioned will be a 
1:3 body. This the author intends to examine further. 

Sulphoparabromobenzoic Acid.—But two modifications of this acid are 
possible, viz. 2: 1:4 and 3:1: 4, the former of which, according 
to G. Weiss, is the constitution of the acid which he prepared by the 
oxidation of bromtoluenesulphonic acid. The author has obtained 
two acids by the action of sulphuric anhydride on parabromobenzoic 
acid moistened with fuming sulphuric acid. One of these is evidently 
identical with Weiss’s acid, the other forms an easily soluble barium 
salt which crystallises with three molecules of water. The examina- 
tion of these acids is not as yet complete. 

W. H. P. 


Action of Nitrous Acid on Phenol. By P. WeszLsky 
_ (Deut. Chem. Ges. Ber., viii, 98—100). 


Wuewn nitrous acid is passed into a solution of phenol in ether at 0° 
needles of diazophenol nitrate, CsH;0N2.NO;, soon separate out. It is 
explosive and burns like gunpowder when heated. The acid sulphate, 
C,HON,.SO,H, is obtained in brilliant needles, which are not explosive, 
when the nitrate is dissolved in dilute sulphuric acid and alcohol and 
ether are added. The chloride, C;H;ON,Cl, is prepared by decompos- 
ing the sulphate with barium chloride; it forms brilliant explosive 
needles, and forms with platinic chloride a crystalline double salt. 
The mother-liquor of the nitrate contains ortho- and metanitrophenol. 
The formation of the different products is explained by the following 
equations :— 


C,H,O + 2N,0,; => C;H,ON, + N.O; + H.O 
2C,H,O + N.0; = 2C,H;(NO,)O + H.O. 


Creasote from Beechwood. By A. W. Hormann 
(Deut. Chem. Ges. Ber., viii, 66—68). 


In a former communication it was shown that the high boiling portion 
of creasote from beechwood contains a liquid boiling at 270°. On treat- 
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ing it with potassium dichromate it yielded cerolignone and a com- 
pound crystallising in long yellow needles. The latter body is the 
oxidation-product of an oily liquid boiling at 285°, which was obtained 
pure by fractional distillation and repeated recrystallisation of its 
sodium-salts. It has the composition C,,H,.O;, and the yellow body 
is a quinone consisting of C;H,O,. Reducing agents convert it into 
the phenol, C;H,0,, crystallising in white needles. Bromine changes 
the quinone into C;H,Br,0,, forming brilliant red crystals melting at 
175°. 

Liebermann’s cerolignone is identical with Reichenbach’s cedriret. 

Liebermann (ibid., 66) has also found that these bodies are iden- 
tical, and explains the reasons why he formerly believed them to be 


different bodies. C. S. 


Mesitol. By R. Brepermann and A. Lepovux 
(Deut. Chem. Ges. Ber., viii, 57—61). 


Nitromesitylene is conveniently prepared by gradually adding a mixture 
of equal volumes of mesitylene and acetic acid to one of equal volumes 
of fuming nitric and acetic acid; it forms beautiful crystals melting at 
44°. Amidomesitylene or mesidine is a liquid boiling at 227°. Aceto- 
mesidide crystallises from alcohol in long silky needles melting at 216°. 
Its nitro-compound forms slender white needles melting at 182°; it is 
not decomposed by boiling alkalis, but on heating it with concentrated 
hydrochloric acid nitromesidine is formed, crystallising in golden- 
yellow needles melting at 74°, and, as Ladenburg has already shown, 
identical with that obtained by the reduction of dinitromesitylene. 
When nitrous acid is passed into a mixture of water and mesidine 
nitrate until the salt is dissolved, and the solution is boiled, a phenol is 
formed which could not be obtained quite pure; it is a crystalline 
solid melting at 68°—69° and boiling at 215°—220°. When its potash- 
compound is heated with methyl iodide, it is converted into mesitol- 
methyl ether, C,H,;OCH;, a liquid boiling at 200°—203° and having a 
peculiar pungent smell. 
C. S. 


Transformation of Benzamide into Benzylic Alcohol and 
Benzoic Aldehyde. By I. Guarescui (Gazzetta chimica 
italiana, iv, 465—469). 

RerERENcE to the results of several chemists, e.g. (Wurtz, Dict. Chim., i, 

308; Kekulé, Lehrb. Org. Chem., ii, 586 ; Berthelot, Bull. Soc. Chim., ix, 

180; Meyer and Stiiber, Chem. Soc. Jour. [2], xi, 507; Wroblesky, 

ibid. [2], xii, 50; Hiibner and Petermann, Zeitschr. f. Chem. [2], iv, 

548; Hufner, Bull. Soc. Chim. [2], x, 454, &c.), shows that the group 

NH, united to a hydrocarbon may be replaced by hydrogen. These 

results suggested the following reaction :— 

R.CONH, + H, = R.CHO + NH. 
Amide. Aldehyde. 


The reaction :— 
R.CHO + H, = R.CH;.OH, 
Aldehyde. Alcohol. 
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would follow as a matter of course, and in fact when a mixture of 
benzamide, ether, and a little water is submitted to the action of 
nascent hydrogen, a small quantity of the aldehyde is formed together 
with benzylic alcohol. The amount of the latter may reach to more 
than 30 per cent. of the amide employed, and therefore the above is 
suggested as a good method for preparing benzylic alcohol. The 
reduction must be effected with sodium amalgam and hydrochloric 
acid, as it does not succeed with zinc. 
B. J. G. 


The direct Synthesis of Anthraquinone. By J. Piccarp 
(Deut. Chem. Ges. Ber, vii, 1785—1786). 


ANTHRAQUINONE is formed by the action of phthalic chloride on benzene, 
thus :— 


coc! co 
CHK + OH, = CHK CH + 2HCI. 
Coc! co 


Phthalic chloride (b. p. 270°), prepared from carefully purified 
phthalic acid, was heated to 220° in sealed tubes with benzene and 
powdered zinc. The product, after treatment with alcohol and soda, 
gave yellow needles of anthraquinone on sublimation. To establish 
the identity of the product, a portion was boiled with an excess of 
chromic acid in acetic acid ; on cooling, the anthraquinone separated 
out unaltered in long, nearly colourless needles: from another portion 
alizarin was obtained by heating with fuming sulphuric acid, and then 
fusing with potash. 

The total yield of anthraquinone was very small, so that it is doubtful 
whether the above equation expresses the principal reaction. 

The author suggests that the question as to which hydrogen atoms 
are replaced in the second benzene molecule in anthraquinone might 
be settled by the synthesis of anthraquinone from one of the three 
dibrombenzenes and phthalic chloride, or by the discovery of the 
second product of decomposition of anthraquinone by sulphuric acid 
(p. 162 of this volume). 

W. H. P. 


Monobrominated Camphor. By M. Gaur 
(J. Pharm. Chim. [4], xx, 435—439). 


Tais compound, CyH,;Br.0, is insoluble in water, but soluble in 
alcohol, fixed and volatile oils, ether, carbon sulphide, chloroform, &e. 
It crystallises in colourless prismatic needles, and in odour and taste 
somewhat resembles camphor and turpentine. It is prepared by 
gradually adding about 2 parts of bromine to 1 part of pulverised 
camphor in a large flask. The mixture is then distilled in a water 
bath, and the vapours, consisting of hydrobromic acid gas, bromine, 
and camphor, are conducted into an alkaline solution. The residue in 
the flask, which consists of impure monobrominated camphor, is poured 
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into boiling distilled water, and purified by solution in boiling alcohol 
and filtration through animal charcoal. 


H. J. H. 


The Constitution of Diazo-compounds. By C. W. BuomsTRAND 
(Deut. Chem. Ges. Ber., viii. 51—55). 


Tue author believes that the diazo-compounds contain partly triad and 
partly pentad nitrogen. Thus diazoamidobenzene he regards as an 
ammonia, derived from two molecules of aniline in which three of 
hydrogen are replaced by triad nitrogen. But diazobenzene nitrate 
and similar salts are ammonium salts, containing both pentad and 
triad nitrogen, the latter replacing three of hydrogen in the radical :— 


Diazoamidobenzene. Diazobenzene nitrate. 
re a C.H,.N’.N".0.NO 
C.H;.N'"H — rs “i 


Mesidine. By A. W. Hormann 
(Deut. Chem. Ges. Ber., viii, 61—62). 


Some years ago the author showed that by heating trimethyl-phenyl- 
ammonium iodide, it is converted into the hydriodide of a base 
(,H,,.NH2, which he called cwmidine. He has now found that this 
body is mesidine. When it is heated with mercuric chloride, no colour 
is produced unless aniline be added. The red compound which is thus 
formed, as well as that obtained from xylidine, has not only the pro- 
perties, but also the composition of rosaniline, and it would, therefore, 
appear that in the formation of the red colour from the higher bases 
one or two methyl] groups are eliminated. a 


Eosin. By A. W. Hormann (Deut. Chem. Ges. Ber., viii, 62—66). 


Tas new colouring matter ("Ews) is a reddish-brown powder, with a 
heetle-green lustre; it is soluble in water and alcohol, and its dilute 
solution exhibits a beautiful fluorescence resembling that of magdala- 
red. When eosin is distilled with zinc-dust it yields benzene. It 
contains bromine and potassium. When an acid is added to its aqueous 
solution a brick-red powder is precipitated, crystallising from acetic 
acid in yellow prisms, consisting of Cy H,Br,O;. The barium salt, 
(»H,;Br,O;Ba, forms beautiful crystals, with a golden-green reflection ; 
the silver salt, CoH.BriO;Ag,, is a dark-red amorphous powder. 
When eosin is boiled with potash it 1s decomposed, and among the 
products was found a body having the composition C;H,Br,O,, crys- 
lallising in needles melting at 92°—93°, and striking with ferric 
chloride a dirty-red colour. This compound appears to be dibromo- 
resorcin, and eosin would, therefore, be the potassium salt of dibromo- 
tesorcin-phthalein, or tetrabromofluorescin. To decide this point, 
fhorescin was dissolved in acetic acid and bromine added; on adding 
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water a reddish precipitate was obtained, possessing all the properties 
of the compound contained in eosin. 
C. §. 


On Gentisin. By H. Huasiwerz and J. HABERMANN 
(Annalen der Chemie, clxxv, 62—75). 


Tue gentisin employed in this research was prepared by Trommsdorf 
of Erfurt according to Baumert’s method, and on analysis gave numbers 
agreeing with the formula C,,H,O;, assigned to it by the latter. When 
it is fused with potassium hydrate, and the product neutralised with 
sulphuric acid and exhausted with ether in the usual manner, a 
syrupy crystalline mass is obtained, from which acetic acid may be 
isolated by distilling it with water. The residual solution in the 
retort, which is still strongly acid, after being neutralised with barium 
carbonate, and decolorised by animal charcoal, is again agitated with 
ether: this removes phloroglucin. The liquid now contains in solution 
the barium compound of gentisic acid, C;H,O,, from which the new 
acid may readily be obtained by precipitating the barium with sul- 
phuric acid, filtering, and extracting with ether. It crystallises in 
long, colourless needles, or prismatic crystals, which are rather soluble 
in cold water, very easily in alcohol or hot water. It is deliquescent 
in ether, but insoluble in benzene. With ferric chloride it gives a 
deep blue colour, becoming dirty red on the addition of an alkali. 

Gentisic acid melts at 192°, but at a more elevated temperature it 
evolves carbonic anhydride, yielding a new compound. When distilled, 
it yields an oily liquid, which soon solidifies to a crystalline mass; 
it may be purified by re-distillation, if it is coloured. Pyrogentisie 
acid, CsH,O2, melts at 169°, and sublimes readily in flat needles, which 
resemble benzoic acid in appearance. It is readily soluble in alcohol, 
ether, or hot water. It reduces Fehling’s copper solution in the cold, 
and silver nitrate when heated, quinone being simultaneously produced 
in the latter case. 

The authors have prepared the potassium and sodium compounds of 
gentisin; they crystallise either in slender needles or in short prisms, 
and when dried at 180° have the composition C,.H,KOs, and C,,H,Na0; 
respectively. The air-dried salts are C,yH,KO; + OH, and C,,H,Na; 
+ 20H,. Acetylgentisin, C,,H,0,(C.H;0),, is obtained as a colourless 
crystalline mass on treating gentisin with excess of acetyl chloride. 
It separates from boiling alcohol in hair-like crystals, which melt at 
196°. 

This paper also contains a comparative tabular statement of the 
properties of the isomeric compounds dioxybenzoic acid, protocatechuic 
acid, oxysalicylic acid, hypogallic acid, and gentisic acid, and a similar 
table of pyrocatechin, hydroquinone, resorcin, and pyrogentisic "7 

C. E. G. 
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XXVII.—On Narcotine, Cotarnine, and Hydrocotarnine. Part I. 


By G. H. Becxerr and C. R. Atper Wriaut, D.Se., London. 
Lecturer on Chemistry in St. Mary’s Hospital Medical School. 


In the course of a series of experiments on narcotine, commenced 
originally by the late Dr. A. Matthiessen in conjunction with Prof. 
G. C. Foster, and concluded conjointly with one of us (Phil. Trans., 
1863, 345; 1867, 657; 1869, 661 and 667; Proc. Roy. Soc., xi, 55; 
xii, 501; xvi, 39 ; xvii, 337 ; xviii, 340), it was shown that the formule 
of narcetine and cotarnine are respectively C..H»,;NO,; and C,,H,;NOs, 
and that the production of the latter base, together with opianic acid 
from the former alkaloid by the action of oxidising agents, may be 
expressed by the equation— 


Opianic acid. Cotarnine. 


(1.) 2C..H,,NO,; + O, = 2Ci0H Os + 2C,2H,,NO3. 


It also seemed probable that this end result is brought about in two 
distinct stages, as it was shown that when narcotine is heated with 
water in a sealed tube to 150°, or even when it is simply boiled with 
water for a long time, meconin is formed, together with a base resem- 
bling cotarnine in its properties, and giving a platinum salt con- 
taining nearly the percentage required for cotarnine platinochloride : 
whence it seemed probable that narcotine first splits up into me- 
conin and cotarnine, in accordance with the following reaction :— 


Meconin. Cotarnine. 


(II.) C..H.;NO, => CoH + Ci2H),N Os, 


the meconin becoming partly or wholly oxidised to opianic acid (and 
sometimes to hemipinic acid) if oxidising agents are present, such 
as ferric or platinic chloride, manganese dioxide and sulphuric acid, 
nitric acid, &c. ; thus— 


Meconin. Opianic acid. 
(IIT.) 2C oH Ox + O, — 2C19Hy0Os. 
Hemipinic acid. 


(IV.) CH wO, + O2 = CoH Oc. 


Blyth and Anderson had previously shown that opianic acid 
and cotarnine are formed by the action of certain oxidising agents 
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on narcotine, whilst the latter had also obtained meconin by acting on 
narcotine with nitric acid. 

Matthiessen and Foster found, however, that meconin is not 
directly oxidisable either to opianic or hemipinic acid, although nascent 
hydrogen readily reduces opianic acid to meconin, in accordance with 
the equation— 


(V.) CiH»O; + H, = H.0 + CyoH Ox, 


and further experiments have confirmed this, neither opianic nor hemi- 
pinic acid being obtainable from meconin by the action of platinic 
chloride, ferric chloride, manganese dioxide and sulphuric acid, elec- 
trolytic oxygen, permanganate of potassium (acid and alkaline), 
barium dioxide alone or along with sulphuric acid, potassium dichro- 
mate, &c., &c. (Matthiessen and Wright). 

Again, Hesse has recently shown (Ann. Chem. Pharm., Suppt. 
viii, 261) that in the mother-liquors of opium-working for extraction 
of alkaloids, there is contained a base called by him hydrocotarnine, 
having the formula C,,H,;NO;; as he obtained a minute amount of a 
similar base by the action of baryta-water on narcotine, he concluded 
that the action of water, &c., on narcotine is probably expressed not 
by equation (II) but by the following :— 


(VI.) CnHeROy + H,O = CyHw~O; + C,.HisNO; 
Opianic Hydro- 
acid. cotarnine. 


Hesse, however, gives absolutely no numerical values in support 
of this view, nor does it appear from his paper that he isolated any 
opianic acid from the product of any such action, nor even that he 
distinctly proved that the base formed was actually hydrocotarnine. 
On the other hand, the meconin formed by the action of water on 
narcotine was analysed by Matthiessen and Wright, as was also 
the platinum salt of the base simultaneously formed. It does not 
seem, however, that the details of these experiments had come 
under Hesse’s observation, as he misquotes the names of the 
anthors. 

It is, however, not impossible that the base thus formed by the 
action of water on narcotine may be actually hydrocotarnine, this 
base resembling cotarnine in many respects, and the percentages of 
platinum in their platinum salts differing by only 0°11 per cent. 

If Hesse’s view be correct, the production of opianic acid and 
cotarnine from narcotine by the action of oxidising agents must take 
place in the two stages indicated by equation (VI) and the following 


reaction :— 
Hydrocotarnine. Cotarnine. 


(VII.) 2C,2Hi,NO3 + O, = 2H.0 + 2C,.H,;N Os, 
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the sum of these two reactions being that expressed by equation (1), 
which also expresses the sum of equations (II) and (III). 

The production of meconin from narcotine must therefore be 
brought about either by the reduction of opianic acid to meconin by 
the decomposition-products of the hydrocotarnine which is mostly 
destroyed during the action, or by the splitting up of the opianic acid 
into meconin and hemipinic acid, according to the reaction shown by 
Matthiessen and Foster to take place when opianic acid is heated 
with very concentrated potash solution, viz. :— 


(VIII.) 2CyHiOs = CHO, + CroHoOc. 


In order to throw some light on the question as to whether the 
first action of water and aqueous solutions on narcotine is that indi- 
cated by equation (II) as originally supposed by Matthiessen and 
Wright, or that represented by reaction (VI) as considered probable 
(but in no way proved) by Hesse, the following experiments were 
made. Their general result is to show that the latter view is the only 
one tenable in the present state of our knowledge. 

The narcotine employed for these experiments was obligingly pre- 
sented for the purpose by Messrs. Macfarlan, of Edinburgh, to whom 
we have already been so much indebted for similar kindnesses. 


Conversion of Cotarnine into Hydrocotarnine. 


Pure cotarnine was prepared by the process recommended by 
Matthiessen and Foster, viz., adding gradually and quickly to a 
boiling solution of 2 parts narcotine in 30 of water and 3 of sulphu- 
ric acid, 3 parts of manganese dioxide at 60 per cent. After cooling 
and standing for some hours, the liquid is filtered from opianic acid 
that has crystallised out, nearly neutralised with lime-paste, and 
rendered alkaline with sodium carbonate. The filtrate contains the 
whole of the cotarnine. Matthiessen and Foster recommend to 
evaporate this liquid, and after separating from crystals of sodium sul- 
phate, to precipitate the cotarnine by strong caustic potash. We have 
found, however, that a larger and purer yield is obtained if the alka- 
line solution be simply precipitated by very strong caustic soda solu- 
tion without evaporation, as this seems to decompose a portion of the 
cotarnine. The strongly alkaline liquid thus obtained, after filtering 
off from the cotarnine, can be neutralised with sulphuric acid, evapo- 
rated, allowed to stand for sulphate of sodium to crystallise out, 
treated again in the same way, and finally again precipitated by 
caustic soda. A little more cotarnine is thus regained, but it is less 
trouble to work up this alkaline filtrate into hydrocotarnine by the 
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method described below. In any case but little substance is thus 
obtained. 

The cotarnine thus precipitated is washed with water, dried, and 
boiled with benzene; the solution, filtered hot, deposits slightly yellow 
crystals of cotarnine on cooling, retaining in solution a reddish brown 
resinous substance and other bye-products. Care should be taken to 
use benzene of as low boiling-point as possible, as cotarnine readily 
decomposes when heated to 100° for some time. In this way 100 
grams of narcotine yield upwards of 20 grams of recrystallised cotar- 
nine, with from 2 to 5 grams retained along with other substances in 
the benzene solution, together with some 2 or 3 grams more retained 
in the potash liquor. The theoretical yield of crystallised cotarnine is 
57 grams, wherefore it is evident that much is destroyed by secondary 
actions. The benzene mother-liquors are best worked up into hydro- 
cotarnine by agitating with hydrochloric acid aud treating the impure 
cotarnine hydrochloride solution thus obtained as described below. 

The crystals of cotarnine thus obtained from benzene are almost 
chemically pure, saving that a trace of colouring matter is present. 
This can be removed by solution in hydrochloric acid, fractional pre- 
cipitation by caustic potash, solution in ether, and spontaneous evapo- 
ration. Perfectly white crystals are thus obtainable if the original 
cotarnine has not been overheated ; but if a very impure cotarnine be 
obtained in the first instance, it is excessively difficult to separate ail 
traces of colouring matter. 

Whether crystallised from boiling benzene or from ether at 15°, the 
crystals have the same composition, viz., C,2.H,;NO;.H,0. The water 
of crystallisation cannot be removed without inducing a perceptible 
amount of decomposition. The pure crystals do not melt in a capillary 
tube below about 120° (unless kept for some minutes in the hot-bath), 
but if exposed to a temperature of only 100° for some time they soften 
and become a viscid fluid, much colour being simultaneously developed. 
It would thus seem rather as though the water were not merely water 
of crystallisation, especially as it is not removed by crystallisation 
from boiling benzene; but this water is not present in the platinum 
salt dried at 15° over sulphuric acid. 

The following numbers were obtained :— 


A. First crystals from benzene, 0°3540 gram gave 0°7885 CO, and 
0°2160 H,0. 

B. White crystals from ether, 0°3500 gram gave 0°7815 CO, and 
02100 H,0. 

C. Ditto, again crystallised, 0°3335 gram gave 0°7430 CO, and 
02020 H.0. 
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Found. 
B. 


Calculated. A. C. 

60°76 60°74 60°89 60°77 

6°33 6°78 6°66 6°73 
5°91 
27°00 


C,,H,;NO;.H,0 237 100:00 


The platinum salt gave the following numbers. No appreciable loss 
of weight was experienced on heating in the water-oven for many hours 
if the substance was previously thoroughly dried over sulphuric acid 
at the ordinary temperature (Matthiessen and Foster could not get 
constant results with the platinum salt dried at 100°). 

0°7575 gram gave 0°1760 Pt = 23-23 per cent. 
1:0760 gram gave 0°2505 Pt = 23°28 per cent. 
Calculated for (C\.Hi;NO;,HC1).PtCl, = 23°23 per cent. 

The pure cotarnine thus prepared was dissolved in dilute hydro- 
chloric acid and treated with granulated zinc, enough acid being added 
from time to time to keep up a just perceptible effervescence ; if the 
liquid be too concentrated, a bulky mass of white crystals separates, 
consisting of the double zinc-chlorides of cotarnine and hydrocotar- 
nine. This can be avoided by adding enough water, or by gently 
warming the solution. Too great heat must not be applied, as both 
cotarnine and hydrocotarnine are easily decomposed at 100°. After 
two or three days the cotarnine is wholly converted into hydrocotar- 
nine in virtue of the reaction— 

(TX.) CyHi;NO,; + H; = Cy,HisNOs. 

The product is poured into a large excess of ammonia, so as to 
dissolve all zine hydrate, and the turbid liquid thus obtained well 
agitated with ether. The ethereal extract thus obtained yields after 
concentration, and by spontaneous evaporation, fine prisms often an 
inch in length. These prisms agree in all respects with the hydrocotar- 
nine of Hesse. They are readily soluble in alcohol, ether, and ben- 
zene, and can be easily recrystallised from the latter sclvents. After 
repeated recrystallisation they melt at 55°, but if a little impurity be 
present, the melting-point is lowered some degrees (Hesse found 50°). 
They lose their water of crystallisation at 60°, forming an oily fluid 
which does not solidify for a long time after cooling. They give the 
colour reaction with sulphuric acid described by Hesse (solution with 
a yellow tint, becoming carmine-red on heating; shortly violet or 
purple streaks become visible, and finally, by continuing to heat, the 
whole become a dirty reddish purple). 

From 100 parts of crystallised cotarnine about 85 of crude hydroco- 
tarnine are obtainable, 97 being the theoretical yield. 
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These crystals have the composition 2C,,H,;NO;.H,0. 
0°3015 gram gave 0°6940 CO, and 0°1930 H,0. 


Calculated. Found. 
62°61 62°77 
6°95 711 

6°09 

24°35 


2C,.Hi;NO;,H,0 460 100°00 


0°8560 gram lost at 70° 0:0360 gram = 4°20 per cent. 
Calculated... = 3°91 ™ 
0:2965 gram of dried product gave 0°7095. CO, and 0-1930 H,0. 


Calculated. Found. 
65°15 65°26 
7°23 


When this substance was dissolved in dilute hydrochloric acid and 
allowed to stand over sulphuric acid, a very soluble hydrochloride 
was formed, having the composition C,;,Hi;NO;.HC1.H,O. After well 
pressing in blotting-paper the crystals gave these numbers :— 


A. 1:948 gram lost at 100° 0°1380 = 7:08 per cent. 

B. Another specimen well drained in the filter-pump, exposed to the 
air until it ceased to lose weight, being finally triturated to a 
fine powder— 


1:160 gram lost at 100° 0:080 gram = 6°89 per cent. 
Calculated .. = 6:53 - 


Hesse attributes to the air-dry crystals the formula C,,H,;NO;. 
HC1.14H,0, on the strength of one determination only, when the loss 
of weight was 0°038 gram, representing 9°08 per cent., this formula 
requiring 9°49 per cent. We have found that the last quantities of 
interstitial moisture are given off with extreme slowness, unless the 
crystals be very finely powdered. Thus two specimens which had been 
exposed to the air for several days and finally dried for some days in 
a current of dry air, still retained respectively 11:17 and 10°89 per 
cent. of total moisture. These specimens were not in fine powder. 


0°7870 gram of dry substance gave 0°4395 AgCl. 
Chlorine.... = 13°81 per cent. 
Calculated... = 13°78 © 


a 
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It hence results that cotarnine is readily converted into hydrocotar- 
nine by nascent hydrogen ; hence the presence of meconin and hydro- 
cotarnine in opium liquors can be equally well accounted for on either 
of the two suppositions as to the first decomposition of narcotine; for 
if equation (II) represent the first action, the cotarnine thereby pro- 
duced would be converted into hydrocotarnine by the reducing action 
of organic matters, whilst this same action would cause the conversion 
of opianic acid into meconin if equation (VI) represented the first 
action. 

In order to prepare pure hydrocotarnine, it is not necessary to purify 
the cotarnine used. Thus the caustic potash solution from which 
cotarnine has been thrown down, or the acid impure hydrochloride 
obtained as above from the benzene mother-liquors of cotarnine crys- 
tallisation can be employed, enough acid to generate hydrogen slowly 
with zinc being added, and the whole allowed to stand either at the 
ordinary temperature or at a gentle heat for two or three days, acid 
being added from time to time to keep up the evolution of hydrogen. 
Finally a large excess of ammonia is added, and the whole agitated 
with ether. In case only small quantities of hydrocotarnine have to 
be dealt with, recrystallisation from ether or benzene is difficult on 
account of the great solubility. In this case, or if an impure hydro- 
cotarnine be obtained which will not crystallise readily, the base should 
be converted into hydrochloride by adding hydrochloric acid, leaving 
it to stand over sulphuric acid until it is converted to a rather thick 
magma of crystals. If these be well pressed in blotting-paper, dis- 
solved in water, and treated with ammonia and ether, the hydrocotar- 
nine crystallises readily from the ethereal solution by spontaneous 
evaporation. It is not even necessary to separate cotarnine at all 
from the product of the action of sulphuric acid and manganese dioxide 
on narcotine. The filtrate from the opianic acid, when treated with 
zinc and acid, yields a considerable quantity of nearly pure hydrocotar- 
nine, the yield being in this case slightly increased from the circum- 
stance that hydrocotarnine is formed in small quantities during the 
decomposition of the narcotine in this way, but is for the most part 
separated by carbonate of soda, and is therefore retained in the sul- 
phate of calcium, &c., precipitate obtained by the above-described 
method of preparing cotarnine. What little is retained by the sodium 
carbonate is wholly separated from the cotarnine by crystallisation 
from benzene, the difference of solubility in the menstruum being very 
great. 

This calcium sulphate precipitate was examined on several occasions, 
and was uniformly found to contain hydrocotarnine. This can be 
extracted by boiling the dried precipitate with alcohol, filtering, boil- 
ing off the alcohol, dissolving the residue in dilute hydrochlorie acid; 
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precipitating with ammonia, and treating with ether. If sufficiently 
large quantities of narcotine have been dealt with in the first instance, 
hydrocotarnine crystallises from the ether by spontaneous evapora- 
tion ; if only a syrupy residue is left, this can usually be’ made to crys. 
tallise by leaving a small crystal of hydrocotarnine in contact with it, 
or it can be converted into hydrochloride and so purified. 

The crystallised hydrocotarnine thus extracted melted at 52°, and 
gave these numbers— 


0°3145 gram gave 0°7235 CO, and 0°2015 H,0. 


Calculated. Found. 
Carbon ........ ocoee 62°61 62°73 
Hydrogen .......... 6°95 712 


From 100 grams of narcotine from 2 to 5 grams of crude but nearly 
pure hydrocotarnine are thus obtainable. 

It hence appears that hydrocotarnine is a normal product of the 
oxidation of narcotine by manganese dioxide and sulphuric acid. 
Hence reactions (II) and (III) cannot express the change undergone 
by the narcotine: for, independently of the circumstance that reaction 
(IIT) does not take place with meconin (when not nascent), it cannot 
be supposed that oxidation of meconin to opianic avid and reduction of 
cotarnine to hydrocotarnine can go on simultaneously in the same 
liquid containing oxidising materials. 

This production of hydrocotarnine during the oxidation of narcotine 
by manganese dioxide and sulphuric acid was observed by Matthies- 
sen and one of us some years ago, but the body was then supposed to 
be simply cotarnine with only half the usual amount of water of crys- 
tallisation, and was described as such in Phil. Trans., 1869, 667. The 
substance thus obtained, separated from the sodium carbonate solution 
of cotarnine obtained, as above described, on standing. Unfortunately 
the note-books containing the details of these and numerous other 
experiments were lost at Dr. Matthiessen’s decease. 

The crystals not only contained the amount of water of crystallisa- 
tion appropriate to hydrocotarnine (found, 4°16 per cent. ; calculated, 
3:91 per cent.), but also melted below 60°, were partially volatile on 
continued heating at 100°, and were very readily soluble in cold alcohol 
and ether. As shown (loc. cit.), the platinum salt contained 23°08 and 
23:00 per cent. of platinum, cotarnine platinochloride requiring 23°23 
per cent., and hydrocotarnine platinochloride 23°12 per cent. 


Action of Oxidising Agents on Hydrocotarnine. 


Pure hydrocotarnine was boiled with 15 parts of water, 1} of sul- 
phuric acid, and 1} of manganese dioxide (the proportions used in the 
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preparation of cotarnine from narcotine), the last ingredient being 
quickly added whilst boiling. A large amount of effervescence was 
thus occasioned, and the liquid became very dark in colour. After 
cooling, the acid was nearly neutralised by slacked lime, and excess of 
carbonate of soda added. The filtrate yielded with strong caustic soda 
solution a precipitate consisting of cotarnine with much tarry colour- 
ing matter: after two crystallisations from benzene nearly pure cotar- 
nine was isolated from this substance. 


0°2965 gram gave 0°6630 CO, and 0°1790 H,0. 


Calculated. Found. 
60°76 60°98 
6°33 6°71 
5°91 
27:00 


C,2H,;NO3.H20 237 100°00 


The product exhibited all the properties of cotarnine and was 
evidently that body: hence it is manifest that the action of sulphuric 
acid and manganese dioxide on narcotine is precisely that which would 
be anticipated if that action takes place in accordance with reactions 
(VI) and (VII), #.e., the hydrocotarnine first formed by reaction (VI) 
instantly becomes almost wholly (though not altogether) converted 
into cotarnine and tarry decomposition-products. 

Ferric chloride acts on hydrocotarnine in the same way, a much 
purer product being, however, obtained in the first instance. When 
hydrocotarnine is boiled for four or five hours with a large excess of 
very slightly acid ferric chloride, much ferrous chloride is formed, and 
almost complete dehydrogenization ensues. On adding excess of 
sodium carbonate to the liquid, filtering, concentrating by evaporation 
after slightly acidulating with sulphuric acid, and finally precipitating 
by strong caustic soda solution, a crystalline precipitate is obtained 
which furnishes almost perfectly pure cotarnine after one crystallisation 
from benzene. 


02955 gram gave 0°6575 CO, and 0°1760 H,0. 


Calculated. Found. 
Carbon 60°68 
6°62 


Cotarnine can also be obtained from hydrocotarnine by treating a 
solution of the base in excess of dilute sulphuric acid ‘with its own 
weight of potassium dichromate. In the cold no action takes place 
immediately, but on standing, the liquid becomes green. On adding 
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ammonia and filtering, an alkaline liquid is obtained from which cotar. 
nine can be extracted by agitation with ether. If the original solution 
be not dilute, a precipitate of hydrocotarnine chromate is formed, 
which is not readily acted on. Heating the acid liquid greatly quickens 
the action. 


Action of Nascent Hydrogen on Nareotine. 


20 grams of narcotine were heated to boiling with two litres of dilute 
hydrochloric acid and granulated zinc for four days (about eight hours’ 
gentle boiling each day). Ammonia in excess was then added and the 
whole strained through coarse calico. The filtrate yielded to ether a 
perceptible amount of hydrocotarnine melting at 54°5°. After dry- 
ing at 60° this product gave the following numbers :— 


0°3085 gram gave 0°7390 CO, and 0°1920 H,0. 


Calculated. Found. 
ee 144: 65°15 65°31 
i kpevwvedewe 15 6°79 6°91 
Dt Hbsseneeeses 14 6°34 
Deiteewessuwe 48 21°72 
C,.H,,NO; 221 100°00 


The ammonia precipitate was dissolved in hydrochloric acid and 
treated with ether. A small quantity of meconin, easily recognised by 
its physical characters (especially its melting under boiling water), 
was thus extracted, but no opianic acid. Nothing but unaltered nar- 
cotine could be obtained from the products of the reaction, whence it 
seems probable that narcotine, unlike cotarnine, does not take up 
nascent hydrogen, forming an additive compound. 

The production of meconin and hydrocotarnine in this way is, as 
above stated, equally consistent with either reaction (II) or (VI) as 
the first action. 


Action of Boiling Baryta-water on Narcotine. 


Narcotine was boiled with enough baryta-water to give a clear solu- 
tion when hot for varying periods, an inverted condenser being 
attached. Methylamine was evolved, and more or less’ barium carbo- 
nate formed according to the duration of the boiling. The product 
was examined for meconin, opianic acid, cotarnine, and hydrocotar- 
nine in the following way. Sulphuric acid was added to the cooled 
liquid in. slight excess, and the filtrate was agitated with ether. In 
each case meconin was dissolved out, but no trace of opianic acid. 
Ammonia in excess was then added, and the filtrate again treated with 
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ether. No trace of either cotarnine or hydrocotarnine could be de- 
tected in any of these experiments in which from 20 to 50 grams of 
nareotine were boiled for 8, 24, and 200 hours consecutively respec- 
tively. Hesse obtained from the product of the action of baryta- 
water a minute amount of a base resembling hydrocotarnine, and the 
experiments described below render it highly probable that hydro- 
cotarnine is really formed thus; but apparently the baryta-water de- 
composes it more quickly than does ordinary water. 

The meconin thus obtained presented all the physical characters of 
ordinary meconin, and gave the following numbers :— 


0°3245 gram gave 0°7375 CO, and 0°155 H,0. 


Calculated. Found. 
eee aaa: 61°86 61°98 
Dt. shidenGand 10 5°15 5°31 
a aiid Gi cnaesicin. diets 64 32°99 
Cy HO; 194 100°00 


In one experiment hydrochloric acid was used to neutralise the 
baryta-solution, and from the acid liquid crystals of narcotine hydro- 
chloride separated on standing, containing C..H,;NO,;.HC1.4H,0. 
This lost 34 H,O only on drying in the water-oven till constant in 
weight. 

2564 grams lost at 100° 0°3140 gram = 12°25 per cent. 


Calculated for loss of 3$H,0.......... 12°08 i 

0'3240 gram dried at 100° till constant gave 0°6810 CO, and 0°1740 
HO. 

06130 gram gave 0°1890 AgCl. 

Calculated. Found. 

Cx» eoce cece cccene 264 57°58 57°32 
ee ee 25 5°45 5°96 
aasibidnéeddhaeies 30°D u74 7°63 
ee eee 14 3°05 
Dy ntncsecsescsee 120 26°18 
C..H,,NO;HC13H,O 458°5 100°00 


Action of Water on Narcotine. 


The former experiments of Matthiessen and Wright were re- 
peated, careful search being made in the products of the action for 
meconin, opianic acid, hemipinie acid, cotarnine, and hydrocotarnine. 
Narcotine was heated in sealed tubes to 140°—150° for several hours, 
with as much water as would well cover it, the tubes being cooled 
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every seven hours or so, and well shaken up before heating again. 
After 21 to 28 hours’ heating almost all the narcotine was converted 
into other products. The quantity of meconin formed amounted in 
one experiment to rather over 20 per cent. of the narcotine used, whilst 
the theoretical yield for equation (II) would be 47 per cent. With 
less heating, smaller percentages only were formed. No trace of 
either opianic acid or hemipinic acid could be detected, which seems 
to indicate at any rate that the meconin did not result from the de- 
composition of the opianic acid formed in virtue of reaction (VI), 
in accordance with the reaction of Matthiessen and Foster 
(III). 

If the action be prolonged so far that all the narcotine is converted, 
it is impossible to extract any appreciable quantity of either cotarnine 
or hydrocotarnine from the product of the action; but if only six or 
seven hours at 140° have been allowed, a minute amount of the base 
formed escapes further change; by dissolving the contents of three 
tubes (representing altogether about 15 grams of narcotine) in dilute 
hydrochloric acid, agitating with ether to remove meconin, rendering 
alkaline with ammonia, straining, and treating the filtrate with ether 
again, a few centigrams of hydrocotarnine were dissolved out. This was 
purified by dissolving in acid and treating a second time with ammonia 
and ether. Finally crystals were obtained identical in form and proper- 
ties with hydrocotarnine, melting at a little above 50°, and yielding a 
platinum salt of which 

01050 gram gave 0°0245 platinum = 23°33 per cent. 
Calculated for hydrocotarnine platino-chloride, 23:11 per cent. 

It hence appears that Matthiessen and Wright were incorrect 
in supposing that the base formed during this reaction is cotarnine; 
but the mistake is easily understood when it is remembered that 
hydrocotarnine was unknown when their experiments were carried 
out, and that the two bases are similar in many respects, whilst their 
platinochlorides differ only by 0°11 per cent. in percentage of 
platinum. 

The meconin formed during the action gave the following num- 


bers :— 

0°2640 gram gave 0°5985 CO, and 0°1270 H,0. 

Calculated. Found. 

Carbon — 61°83 

Hydrogen . 5°34 
These experiments, therefore, like some of the preceding ones, show 
that when narcotine splits up under the influence of water at a high 
temperature, nothing but meconin and hydrocotarnine can be isolated 
from the products. As above shown, this result is equally compatible 
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with reactions (II) and (III) or (VI) and (VII) as expressions of the 
changes that take place, the bye-products in either case acting as 
reducing agents. 

On the whole, therefore, the foregoing experiments show that 
whilst some of the reactions and decompositions of narcotine are not 
inconsistent with reactions (II) and (III), others are not at all in 
harmony with these equations; whilst, on the other hand, reactions 
(VI) and (VII) are perfectly in accordance with all the facts known 
as yet. The only circumstance which even appears to contradict this 
view is Anderson’s production of meconin from narcotine by means of 
nitric acid. Although this meconin cannot be supposed to be formed 
from opianic acid by a reducing action in this case, yet it may readily 
be supposed to be formed from opianic acid in virtue of reaction 
(VIII) (splitting up into meconin and hemipinic acid), since 
Matthiessen and Foster have shown that this reaction can take 
place under certain circumstances, whilst hemipinic acid was found 
by Anderson to be one of the products of the action. 


AppenpdIx.—On the Physiological Action of Cotarnine and Hydrocotarnine. 


By F. Pierce, M.D., L.R.C.P. (London), Associate of The Owens 
College. 


As the result of a few preliminary experiments on this subject, a well- 
marked difference has been established in the action of these two 
bases on different animals. Cotarnine was given (by subcutaneous 
injection of known weights of a base dissolved in just sufficient hydro- 
chloric acid) to several kittens and rabbits, without producing the 
slightest noticeable effect, even in doses up to 5 decigrams. On the 
other hand, equivalent quantities of hydrocotarnine given similarly to 
animals of the same sizes and ages, produced marked results. Doses 
of 2} to 5 decigrams produced in kittens, rabbits, and guinea-pigs 
rapid and well-marked tremors, passing into severe epileptiform con- 
vulsions, accompanied apparently by more or less affection of the 
sensory organs. Great muscular prostration and salivation ensued. 
With kittens a dose of 0°5 gram proved fatal in ten minutes; with a 


guinea-pig the same result ensued with half that dose. 0:5 gram, 


however, did not kill a full-grown rabbit, the symptoms being some- 
what less severe (though identical in kind) than those in the other 
cases (owing to the larger size of the animal ?). 

It hence results that the addition of hydrogen to cotarnine converts 
a base which is apparently inert into a very active substance, the 
change in physiological action being far more striking even than the 
alteration brought about in the physical and chemical properties. 
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XXVIII.—On Andrewsite and Chalkosiderite. 
By Prof. N. 8S. Masketyyeg, F.R.S. 


Atthe meeting of the British Association at Edinburgh, in 1872, I 
described a mineral which I had then recently received from Corn- 
wall, sent by Mr. Talling, and to which I gave the name of Andrewsite, 
in honour of Dr. Andrews, of Belfast, who filled the chair of the 
Chemical section. This mineral occurs in globular and occasionally 
discoid forms, presenting a radiated structure, and in habit singularly 
resembling wavellite, but on a smaller scale. These globules are of a 
dark green colour, with a somewhat glaucous cast; and from these 
there occasionally stand out crystals, which are of a brighter green, and 
represent a mineral distinct from the Andrewsite, sometimes encrusting 
the latter with a thin surface layer. 

The interior of the globules is occasionally nearly homogeneous 
throughout, consisting of radiating crystalline fibres or minute prisms. 
More often they present a sudden transition from an outer shell of a 
certain thickness, consisting of Andrewsite, into an inner core, which 
is formed of a brown mineral much resembling in appearance Xantho- 
siderite, Fe,H,O;. In such cases the variation in character presented 
by the interior of these globules has the appearance of resulting from 
a decomposition which had proceeded from the interior outwards. 

Often in this case the spherular Andrewsite is associated with crys- 
tals of cuprite, and is deposited upon sprigs of native copper, round 
which as a nucleus it seems to have been formed. 

The vein-stone on which Andrewsite occurs is a highly ferruginous 
quartz, generally covered with a mass of limonite, which again is 
frequently encrusted with a thin coating of velvety goethite. 

Sometimes, too, it is seen in fissures in a clay-slate charged with 
iron oxide and a good deal of quartz. 

The specific gravity of Andrewsite is 3°475. Its hardness = 4. The 
streak is of a blackish green. 

In many respects Andrewsite resembles the well-known mineral 
dufrenite, but differs from that substance in that it contains a notable 
amount of copper. The composition of dufrenite is Fe,P,0; + 
Fe,H,Og. 

It was with no small difficulty that the Andrewsite was separated 
from the brown mineral which it encloses, and is often much mixed 
with, to a sufficient amount for analysis. 

Its analysis, performed by Dr. Flight in the Museum laboratory, 
gave the following numbers :— 
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Oxygen. 
Ferric oxide .... 44°639 13°392 
Alumina 0°916 0°429 
Ferrous oxide... 7°109 1579 
Cupric oxide.... 10°857 2°188 
Phosphoric acid. 26-088 14°696 
8791 7814 
Manganous oxide 0°597 ’ 
rie 4 0160 
Silica 


which may be represented by giving to Andrewsite the formula— 


2(2Fe.P.0; _ Fe,H;0,) + CuH,0,, 


and supposing an admixture in the sample analysed amounting to 
about one-third of an equivalent of limonite and a small amount of 
silica as impurities. 

The alumina, as also the ferrous oxide, are no doubt present in com- 
binatien as phosphate, playing the part of a portion of the ferric 
oxide, the latter in the same manner as in the case of the concurrence 
of the two oxides in vivianite. 


In the analysis of the yellowish brown mineral forming the nucleus 
of the spherules of Andrewsite, the numbers obtained by Dr. Flight 


were— 


Oxygen. 
eS eed cede edad mince ' 22°175 


Phosphoric acid , 6918 
7:000 

Silica 

Lime with a trace of manganous oxide .. 

Cupric oxide 


99°838 


A little carbonic acid present was not determined. 

Treating the first three ingredients in this analysis as the true con- 
stituents of the mineral, and a small amount (about } equivalent) of 
ferric oxide as forming “ ferruginous quartz” with the silica, the sub-. 
stance would be represented as— 


Fe,P,0, + 2Fe.H,0; + Fe,H,O, ; 


or as an equivalent of ferric orthophosphate, associated with two 
equivalents of goethite and one of limonite. The homogeneity of the 
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mineral renders it probable that these hydrates are in combination with 
the phosphate. 

In 1872 Mr. Talling had not been able to supply me with a suff. 
cient amount of the material forming the bright green crystals before 
mentioned, to enable me to determine their true character. I had, 
however, been able, by comparing them with specimens of old date in 
the British Museum, of the chalkosiderite of Ullmann, to recognise a 
close similarity between these minerals. Chalkosiderite, however, 
though receiving its name from Ullmann on account of the copper 
and the iron which he found in it with his blowpipe (though he had 
failed to find phosphoric acid), has been hitherto placed erroneously by 
mineralogists with dufrenite. 

The chalkosiderite of Ullmann was found by him under conditions 
very much resembling those in which the Cornish mineral occurs. It 
was as a thin crystalline coating investing the Griineisenstein (Dufre- 
nite) of the Hollerter Zug, Sayn, Westphalia, that he discribed it. 
The crystals there also occur only in clustered groups, conspicuous by 
two characteristic faces (k and w) surmounting the flat striated prism, 
with the edges of which they unite to form a hexagonal outline. The 
peculiarity of these prisms, which are usually bounded by the some- 
what obtuse edges of the faces b and n, in the absence of the face a— 
a face I have only been able to detect ina measureable condition on 
two or three out of a great number of crystals—had attracted the 
notice of Ullmann, though he did not set himself the task of 
endeavouring to measure the crystals. 

“Man findet ihn blos krystallisirt und zwar in etwas linglichen 
sechsseitigen Tafeln, deren Seitenfliichen nach den beyden lingeren 
Endflichen hiniiber allmihlig, stets jedoch so stark abfallen, dass die 
letzteren vollig verschwinden, und statt ihrer nur noch Kanten 
wahrgenommen werden.”  (Uebersicht der mineralogisch-einfachen 
Fossilien, p. 323.) 

Some time after the first examination of the minerals I am describing, 
I received a further supply of the little crystals of chalkosiderite, 
which had been brought to light by the perseverance of Mr. Talling, 

and sent by him to the British Museum, and, subsequently again, 
other specimens from the West Phoenix mine, some of them with crys- 
tals of considerable size, came into the possession of Dr. Clement 
Foster, who was so good as to place them at my disposal for examina- 
tion, under the impression at first that it was a new mineral. It was, 
however, only among the very minute and more or less isolated crys- 
tals that I was able to find any that challenged measurement on the 
goniometer. 

The habit of the crystals is to form groups in which they are inclined 
to one another at slight angles, while building up a sort of sheaf, some- 
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what as stilbite does, and hence the study of their crystallography 
presents peculiar difficulty. Moreover, the very small size of the more 
distinct and isolated crystals, and the rounded and striated surfaces of 
certain of their faces, rendered accurate measurements exceedingly 
difficult ; their anorthic character required the determination of the 
maximum number of crystallographic data, while oniy on two or three 
very small crystals out of a great number was I able to find the one 
particular minute but important face (the face a, 100), before alluded 
to, in which the two prominent zones of the crystal are tautohedral. 
But the greatest crystallographic difficulty presented by this mineral 
arises from the clustering habit of the crystals; each apparently 
single crystal being, in fact, built up of several crystals sometimes in 
parallel positions, but of which also some are always inclined at slight 
angles to the others with which they interpenetrate. With faces so 
minute and so often repeated as to have frequently the character of 
mere striation, it became very difficult to distinguish accurately those 
which belonged to the same or to parallel crystals from such as were 
faces of crystals not parallel; since it was impossible to be quite sure 
what faces were tautozonal in the absence of directly reflected images. 

Hence the crystallographic description which I offer to the Society 
must be looked upon only as a near approximation to accuracy, though 
it is the result of a very large number of measurements and of a very 
minute study of four or five of the crystals. 

The crystals belong to the anorthic system. Their usual form, if 
isolated from other crystals, is that in the figure; and is also repre- 
sented in a projection. 


Z. 
y 


F 


Jorn 


U 


7 
- 

<2 

/ 


‘ 
‘ 


N. 


The elements of the crystal of chalkosiderite are as follows :— 
— = 98°30' 4 = 92°59 ¢ = 107-41 
a:b:¢=1: 0°79097 : 060478, 
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or, 
100001 = 85° 45’ 35”; 001:010 = 85° 22' 40"; 100°010 = 72° 4’ 
001:101 = 31°6'35 100110 = 40° 54’ 010-011 = 48° 29’ 10” 
The extant forms are— 

a, {100}; u, {101}; &, {101}; m, {110}; b, {010}; 

g, {120}; =, {250}; mu, {270}; d, {150}; n, {110}. 
The occurrence of the form a is extremely rare, and that of a form p, 


{001}, or of the form q, {011}, has not been met with. 
The following are the values of the normal angles of the faces of the 


above forms :— 


Found. 
54° 38’ 
119° 19’ 
64° 41' 
60° 41’ 


(awW.. 
ak.. 
sk.. 
k'a.. 
ap.. 


14° 15’ 

95° 22" 

84° 12’ 

91° 35’ 

88° 5’ 

86° 22’ 

93° 16’ 

93° 41’ 

84° 24/ 

95° 45’ 

.. 74° 22’ 
. 105° 24’ 
kn'.. 105° 37’ 


Calculated. 


85° 45' 35” 
31° 6’ 35” 
33° 39’ 25” 


85° 22’ 40’ 
36° 53’ 30” 
48° 29' 10” 


95° 45" 
BA? 157 
91° 31! 
88° 29/ 
86° 42! 
\ 93° 18’ 


84° 23/ 20” 
95° 37" 
74° 24 

} 105° 36’ 


Found. 
72° 4 
am.. 40° 50’ 
mb.. 381° 25’ 
. 116° 54’ 
44° 50’ 
63° 6’ 
22° 1’ 
18° 16’ 
13° 57’ 
9° 34’ 
3s 1’ 
87° 12’ 
81° 27’ 
35° 37' 


(ab.. 


. 135° 10' 
. 102° 28’ 
77° 26’ 
90° 12’ 
89° 33’ 
87° 
93° 16’ 
90° 1’ 
o ve F 
.- 103° 2’ 
76° 51’ 


Calculated. 
40° 54! 
31° 10’ 
116° 54’ 
22° 19’ 30” 
18° 26’ 
13° 18’ 
9° 8’ 40” 
22° 30’ 30” 
26° 23’ 30” 
31° 32' 
35° 50! 
135° 10’ 
102° 33’ 40” 
77° 26’ 20” 
90° 11’ 
89° 49’ 
86° 51' 25” 
93° 8" 35” 
81° 0’ 20” 
98° 59’ 40’ 
76° 57’ 45' 
108° 2’ 15’ 


The faces in the zone [100,010] are striated, paralleled to their zone 


axis. 
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Cleavage; facile parallel to the faces k. 

Specific gravity = 3108 approximately. 

Hardness = 4°5. Streak of a light siskin green. 

The analysis of chalkosiderite, like that of Andrewsite, presented a 
difficulty with which chemists are not unfamiliar, that, namely, of 
accurately determining phosphoric acid aluminium and iron in one 
and the same solution, where but a small quantity of the material is to 
be had for analysis. I committed the solution of this problem to 
Dr. Flight, Assistant in my Department at the British Museum; and, 
in a memoir on the subject, he will offer to the Society a satisfactory 
method of performing such an analysis. 

It is by that method that he has effected the separation and deter- 
mination of the substances in question in the following analysis of 
chalkosiderite. 


Oxygen. 
CN iain ciieiedane 42°810 ; 
PE cn tpiddcess 4449 mais 
Copper oxide......... 8148 1°64 
Phosphoric acid ...... 29°929 17-06 
Arsenic acid.......... 0°609 
WEE sicsceucdideuses 14999 13°33 
Uranium oxide........ trace. — 
100°944: 


which may be represented as 
Chalkosiderite = 2F e€2.P.0¢ + Fe,H,O, + CuH,0, + 4H,0. 


A certain resemblance between the composition of chalkosiderite and 
that of the uranite group led Dr. Flight to look, and with success, 
for a trace of uranium in the former mineral. For comparison, I 
would write the latter formula as U,(PAs)O, + U,H,O, + (CuCa) 
H,0, + 4H,O. Wavellite has the composition 2Al,P,0, + Al,H,O, 
+ 9H,0. Of the water, the dry chalkosiderite loses only 0458 per 
cent. at 100° C., and 0°131 at 120°—130°; the rest only being driven 
off at a high temperature. 
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XXIX.—An Hzamination of Methods for effecting the Quantitative 
Separation of Iron Sesquiowide, Alumina, and Phosphoric Acid. 


By Watrser Fiteat, D.Sc., F.G.S., of the Department of Mineralogy, 
British Museum; Assistant Examiner in Chemistry, University of 
London. 


In an attempt to analyse with great precision an unusually small 
amount of a new Cornish mineral, containing iron sesquioxide, alumina, 
and phosphoric acid, I was led to examine the various modes in general 
use for the separation of these compounds; and the results of my 
inquiry into the accuracy of these processes, and others which sug- 
gested themselves, I have now the honour of laying before the 
Chemical Society. 

Among the methods in use for the separation of phosphoric acid 
from alumina are two, by Berzelius and Fuchs, in which an essential 
reagent is silicic acid, either in the form of silica, as in the first case, 
or of silicate of potash in the other. The alumina is obtained in an 
insoluble form in combination with silica, and an exact separation of 
these substances has recently been shown by Ludwig (Zur Analyse 
der Silicate, Pogg. Ann., cxli, 149), to present great difficulties. Some 
silica passes into solution, even after the compound has been broken 
up and repeatedly evaporated to dryness with acid, and is afterwards 
met with in the alumina, from which it must be separated before a 
correct result can be arrived at. Not only, then, are these processes 
complicated, but, according to the researches of Janovsky, and more 
recently of Schweitzer, the method of Fuchs yields numbers which 
fall several per cent. short of those required by theory. 

The plan proposed by Otto for the separation of this acid from 
alumina (and iron oxide) by retaining these oxides in solution with 
tartaric acid, is stated to require a repetition of the treatment to be 
complete. Another drawback lies in the possibility of the magnesium- 
ammonium phosphate becoming contaminated with a magnesium salt 
of the organic acid. A still further and graver one has been shown 
by Knapp (Zeit. Anal. Chem., iv, 151), to consist in the solubility of 
the magnesium-ammonium phosphate in the excess of tartrate, more 
especially when alumina is present. His observations go to show that 
the process may succeed for the separation of iron oxide from the acid 
if the organic acid be used with great caution, but if alumina be 
present in quantity, it may happen that “magnesia mixture” may 
fail to produce any precipitate whatever, though phosphoric acid 18 
present. Knapp’s observations have been confirmed by Pribram 
(Zeit. Anal. Chem., v, 208). In place of tartaric acid, citric acid has 
been recommended ; but I have found that with the use of this acid 
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also, if alumina be present, the removal of phosphoric acid from the 
solution with “magnesia mixture” may be far from complete. To 
estimate the bases, the filtrate has to be brought to dryness, and the 
organic matter removed by oxidation with nitrate, an operation which 
is not unfrequently attended with some loss of material. 

Wackenroder’s method, as is well known, consists in treating the 
solution containing phosphoric acid and alumina in hydrochloric acid 
with an excess of barium carbonate, and digesting the mixture with an 
excess of potash; the alumina, it is stated, dissolves, and the whole of 
the phosphoric acid which is present remains in the precipitate. In 
examining this process, I found that I could not obtain the alumina in 
a perfectly pure state, and that I was met by other difficulties. An 
attempt was made to separate 0°1322 grm. of alumina and 0°1620 grm. 
phosphorie acid ; the precipitate which should have been pure alumina 
weighed 0°1384 grm.; after a second treatment by the same process 
it weighed 0°1355 grm.; and it was found to contain phosphoric acid. 
It is evident that it must, to some extent, depend on the degree 
of dilution of the solution whether or not some portion of the phos- 
phoric acid and alumina are not deposited in a state of combination 
when the acid which held them in solution is withdrawn by the car- 
bonate of baryta; this would afterwards be dissolved in the potash, 
and would appear in the ammonia precipitate with the alumina. The 
phosphoric acid, determined in the form of magnesium salt, fell con- 
siderably short of the quantity taken, an amount of pyrophosphate 
corresponding to 0°1332 grm. of acid having been obtained. The 
cause of this deficiency will be considered later on. 

By the employment of molybdic acid, Sonnenschein devised a plan 
for the complete separation of phosphoric acid from these two bases. 
Where material for analysis is not abundant, it presents, however, 
certain difficulties. This method has been somewhat modified by 
Mr. Ogilvie (Chem. News, xxv, 277), who throws down the bases with 
ammonia instead of ammonium sulphide. The precipitate, however, 
requires re-solution and precipitation, and although the analytical 
results when these precautions are taken are sufficiently exact for 
general purposes, they lack that greater accuracy which is requisite 
where small amounts of material have to be examined. Sonnenschein’s 
process, moreover, entails the use of nitric acid as a solvent, which is 
peculiarly inconvenient in the case of iron oxide and alumina, when 
they, together with phosphoric acid, happen to form the chief ingre- 
dients of an ammonia precipitate which has been ignited and weighed, 
in order to serve as a check on the later determinations of the con- 
stituents of a mineral. 

These are the chief methods in use for the separation of phosphoric 
acid from alumina, some of which are, of course, equally available for 
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the separation of iron oxide. It now remains to consider those em- 
ployed for the removal of this acid from oxide of iron. 

Of these none is, perhaps, more frequently had recourse to than that 

by fusion with alkaline carbonates. It is stated by Rose (Jour. prakt. 
Chem., xix, 269), to yield an oxide of iron which, though not altogether 
uncontaminated with alkali, is free from phosphoric acid. During some 
experiments made about four years ago, a precipitate, consisting of 
these two substances, was ground for an hour and a-half in an agate 
mortar to the finest possible powder; this was intimately mixed for 
nearly an hour with four times its weight of dry and finely-ground 
potassium-sodium carbonate. The mixture was placed in a platinum 
crucible, and a fragment of caustic soda having been added, the whole 
was retained in tranquil fusion for 20 minutes over a powerful 
Bunsen burner; it was then heated over a table blowpipe for 10 
minutes, and frequently stirred. The iron oxide, after prolonged 
washing with hot water, gave a yellow precipitate with molybdic 
acid. 
- The tin process generally ascribed to Reissig (Jowrn. prakt. Chem., 
lxix, 269) is a modification of that elaborated by Reynoso (Journ. 
prakt. Ohem., liv, 261). It has been shown by Girard (Compt. rend., 
liv, 468) that, in the presence of large quantities of iron oxide and 
alumina it cannot be employed, as the tin oxide retains some of the 
bases, a fact which escaped Reissig’s attention. This necessitates 
further operations for the recovery of them. Here, again, it is 
essential that the oxides shall be in solution in the form of nitrates, 
to effect which, according to Janovsky (Zeit. Anal. Chem., xi, 153), 
who has recently examined the process, six successive evaporations 
with nitric acid are requisite. His numbers fell somewhat short 
of those required by theory, and were as nearly correct as those 
obtained by using Sonnenschein’s method; he ascribes this, how- 
ever, not to the exactness of the method, but to the tin which he used 
having been contaminated with arsenic. It is a difficult matter to 
obtain tin free from this impurity, which, after oxidation, appears as 
magnesium-ammonium arsenate with the phosphate. 

While employing Reynoso’s method for the determination of 
phosphoric acid in soils and ashes of plants, E. T. Bennett (Chem. 
Gazette, 1853, 17) observed it to be untrustworthy if iron be present. 
If tin which contains iron be treated with strong nitric acid, and the 
product diluted with water, some portion enters into solution. If toa 
phosphate dissolved in the least possible amount of nitric acid, neutral 
chloride of tin and sulphate of soda be added, all the tin oxide and 
phosphoric are thrown down, as well as the greater part of the iron 
oxide that may be present ; lime and alumina remain in solution. 

A similar objection must be raised to the mercury process, the dis- 
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covery of which is usually ascribed to Rose, although it was made use 
of already in the last century by Scheele. It cannot be employed for 
the separation of alumina, but for the isolation of iron oxide it is 
sometimes recommended. Schweitzer,* who has recently had occa- 
sion to try this method, finds it difficult to remove the whole of the 
acid by evaporation, in consequence of which some phosphoric acid 
remains in solution. Another difficulty which I have experienced con- 
sists in the refractory nature of the mercury oxide when mixed and 
fused with alkaline carbonates, and the drawbacks attending its com- 
plete removal.* 

By precipitation of a solution containing the iron oxide and acid 
with ammonia, and digesting for a considerable time with ammonium 
sulphide, it is stated that the desired separation can be effected. 
Schweitzer, who has lately examined this method also, finds that 
two treatments are required to effect the separation, and that the 
amounts of acid and base obtained both fall short of those taken for 
trial. In some experiments made several years ago, I met with similar 
results. 

The bismuth process likewise appears to be untrustworthy. If the 
solution contain a considerable excess of iron oxide, no precipitate is 
obtained, even after the lapse of some time. 

The elegant method of Chancel of separating phosphoric acid from 
lime by means of silver nitrate and carbonate, or, what is better, 
oxide, is well known. When alumina and iron oxide are present, they 
too are thrown down by the silver compound, the acid likewise being pre- 
cipitated as silver orthophosphate. The questions suggested themselves, 
is the acid entirely separated from the base? and can the alumina or 
iron oxide be removed from the silver phosphate by means of a solvent ? 

From a solution containing iron oxide, and some alumina, and phos- 
phoric acid, the whole of these constituents were thrown down by an 
excess of oxide of silver. A slight application of heat is necessary for 
complete precipitation. It was then treated with an excess of ammo- 
nia, which at once removed the greater part of the acid, although a 
portion was retained by the bases, even after three successive treat- 
ments with that reagent. 

In another experiment, sufficient silver nitrate was introduced into 
the acid solution to convert the whole of the phosphoric acid present 
into silver orthophosphate; then an excess of silver oxide was added, 
and the liquid was warmed to effect complete precipitation. An 
attempt was then made to dissolve the phosphate in sodium hypo- 
sulphite, and this was readily and completely effected; the alumina 


* C. E. Monroe proposes to compass the difficulty of removing the mercury oxide 
by the addition of a weighed quantity of copper oxide, and continuing the applica- 
tion of heat. (Amer. Jou. Sc., May, 1871; Ann. der Chem., clix, 276.) 
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was quite free from acid; a small amount of this oxide accompanied 
the phosphoric acid however, and rendered this method of separation 
valueless. 

An attempt was made to separate a known quantity of iron, which 
had been reduced to the state of protoxide, from a solution containing 
a large excess of phosphoric acid. A standard solution was prepared, 
one volume of which contained 

I. II. III. 
Tron sesquioxide........ 0°1237 0°1239 0°1235 


To one volume of this solution, which had been rendered slightly 
acid, an excess of sodium phosphate was added, aud sulphuretted 
hydrogen was then passed through the liquid till the iron was com- 
pletely reduced. Ammonium sulphide, through which an excess of 
sulphuretted hydrogen had been passed, was then added, till the pre- 
cipitation was complete, and the liquid warmed nearly to the boiling- 
point, to render the black precipitate compact. It was collected ona 
filter without delay, and washed with sulphuretted hydrogen water, 
to which a drop or so of ammonium chloride had been added. The 
washing, which takes place very rapidly, can be accomplished without 
any danger of a portion of the precipitate passing through the paper. 
After solution and precipitation with ammonia it weighed 


Tron sesquioxide ........ 0°1231 gram. 


In another experiment, where a large excess of the above ammo- 
nium sulphide was employed, the result obtained was 


Tron sesquioxide ........ 0°1232 gram. 


These precipitates were found to be quite free from phosphoric acid, 
and struck no colour with Sonnenschein’s test. 

A standard solution of alumima was then prepared, measured volumes 
of which gave the following numbers :— 


I. II. III. 
BE + hese cevseess 0°1321 0°1323 0°1332 


To a volume of this solution which had been rendered acid, a 
known amount of phosphoric acid, in the form of sodium phosphate, 
was added, and an attempt was made to separate them by adding to 
the liquid: first, a sufficient excess of caustic soda to retain the whole 
of the constituents in solution; and, secondly, an excess of barium 
chloride beyond that required to convert all the acid present into 
barium phosphate, [I should state here that since these experiments 
were made, my attention has been directed to a paper by my friend 
Mr. Warington (Chem. News, x, 1), in which this process, as far as 
this stage, was described about ten years ago.] No heat must be 
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applied to the liquid. After the lapse of a few hours, during which 
the liquid was screened from carbonic acid, the precipitate was thrown 
on a filter, and the filtrate, with the first few wash-waters, was 
made acid, and the alumina then precipitated and weighed. It 
amounted to 

BMD: 604s ccice cannes 0°1321 gram. 


The further wash-waters of the barium phosphate happened to be 
collected in another vessel, and when the precipitate appeared to be 
sufficiently washed, the barium was removed with sulphuric acid, and 
the phosphoric acid determined with magnesia mixture, containing 
magnesium chloride in place of sulphate. The numbers fell consider- 
ably short of what should have been: 0°1620 gram of phosphoric acid 
was taken, and 0°1460 gram of acid was found. This loss of about 
10 per cent. of the acid was found to be due to the decomposition of 
the barium phosphate by pure water. Subsequent experiments showed 
that barium phosphate which has been thrown down in this manner 
does not dissolve, so long as a little caustic soda is present. As soon, 
however, as it is removed, the wash-water begins to strike a yellow 
tint with molybdic acid. The use of barium nitrate, potassium 
nitrate, and other reagents, so far from checking the decomposition, 
appears to facilitate it; while the addition of a few drops of soda- 
solution to the wash-water sufficed at once to protect from any further 
change a precipitate which had begun to decompose. When this pre- 
caution is taken, it is found that the alumina and acid can be com- 
pletely separated, and that the latter, after treatment with sulphuric 
acid and magnesia mixture, yields satisfactory numbers. 

A second experiment, where to a volume of the alumina solution 
phosphoric acid was added, and the separation effected in the way 
above mentioned, the precipitate being washed repeatedly with water 
containing soda-solution, the precipitate by ammonia from that solu- 
tion was 

PE 0 68 tc necnsenvne 0°1321 gram. 


The separation of the acid from the iron, and from the alumina 
respectively, having been accomplished, the analysis of these three 
bodies, when occurring in the same solution, was then proceeded 
with. 

A liquid containing the following was taken :— 


Alumina...... 0°1324 (mean of five determinations) 29°357 
Tron oxide.... 0°1235( ,, _ five - ) 27°384 
Phosphoricacid 01951 ( __,, two ad ) 43°259 

0°4510 100°000 


This liquid, which should not contain much free acid, is boiled for 
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two to three hours with an excess of sodium hyposulphite (thiosul- 
phate, Na,S,O;), and filtered.* All the iron, with some of the acid, is 
in the solution (A); all the alumina, with some of the acid, in the 
precipitate (B). 

A. From the solution the iron can at once be removed by ammo- 
nium sulphide (acid), and converted into iron oxide. 

B. The alumina and acid are to be separated with soda and barium 
chloride, with the precautions mentioned, and the alumina determined 
in the usual way. After the removal of the baryta from the phos- 
phoric acid, the liquid containing it is added to the filtrate from the 
iron sulphide, and the total acid thrown down with “‘ magnesia mix- 
ture.” 

The weights of the three constituents found were :— 


0°1334 29°579 
0°1236 27°406 
Phosphoric acid .... 0°1955 43°349 


0°4525 100°334 
If in a mineral which contains these three constituents, the amount 
of phosphoric acid is not in excess of that which is removed by alumina 
when precipitated by sodium hyposulphite, the filtrate, it is evident, 
will contain iron only, and the use of ammonium sulphide can be dis- 


pensed with. The amountof phosphoricacid combining with alumina 
under these conditions is shown below :— 


I. II. III. Mean. (7A1,0;.6P,0;). 
Alumina 45°89 43°85 46°91 55°65 45°84, 
Phosphoric acid 54°11 56°15 53°09 54°45 54°16 


10000 §=100°00 100°00 10000 100°00 


The compound, therefore, consists of seven equivalents of alumina 
and six of phosphoric acid. According to the results of an analysis 
recently made and given above, under I, the compound is of so definite 
a kind, that the quantity of alumina and phosphoric acid present 
might be calculated from the amount of the compound. 

According to Rammelsberg, the aluminium phosphate which is 
obtained by precipitating alumina in the presence of an excess of acid, 


* This excellent method of separating iron oxide from alumina was devised by 
G. Chancel (Compt. rend., xlvi, 987; Jour. prakt. Chem., lxxiv, 471). By the 
addition of hyposuiphite the iron sesquioxide is immediately reduced to iron prot- 
oxide combined with tetrathionate, or as a double hyposulphite. This reaction was 
previously observed by Fordos and Gélis. The iron solution is very stable ; the 
compounds similarly formed with aluminium and chromium readily decompose. 
Chancel proved the accuracy of this method with the most varied proportions of 
iron oxide and alumina. 
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has the formula, 4A1,0;.8P,0;.18H.0.* It is not stated whether the 
precipitation is performed in a heated solution or in the cold; but 
according to my observations, the compound deposited by a slight 
excess of ammonia, when heat is applied, has the same constitution as 
the aluminium phosphate thrown down by hyposulphite, as the follow- 
ing results indicate :— 
I. II. Mean. —(7Al,0,6P.0;). 
Alumina ...... 45°62 46°14 45°88 45°84 
Phosphoric acid 54°38 53°86 54°12 54°16 


100-00 100-00 100-00 100-00 


Moreover, when iron oxide is precipitated by ammonia in presence 
of an excess of phosphoric acid, and heat is at the same time applied, a 
compound of analogous constitution is deposited :— 

(7Fe:03.6P,0;). 
56°795 
43°855 43°205 


100-000 100-000 


An experiment was made, with the view of ascertaining the com- 
position of the aluminium phosphate which is deposited when alumina 


is precipitated in presence of an excess of phosphoric acid, under con- 
ditions similar to those where that acid is separated from iron prot- 
oxide. Through the slightly acid solution of acid and base sulphuretted 
hydrogen was passed for a considerable time, and then a large excess 
of ammonium sulphide, which had been saturated with sulphuretted 
hydrogen, was added, heat at the same time beingapplied. The phos- 
phate had the composition :— 
(3A1,03.2P,05). 
Alumina........0s0000% 52°585 52°11 
Phosphoric acid . 47-415 47°89 


100-000 100-00 


Here the ratio of acid to base is the same as ‘in wavellite and andrew- 
site, 

As has been already remarked, Rammelsberg finds the compound 
of alumina, which is thrown down by ammonia in the presence of 
excess of phosphoric acid, to have the composition, 4A1,03.3P,0;.18H,0, 
and the ferric phosphate, produced under similar circumstances, to be 
3Fe,0;.2P,0;.16H,O. It is not improbable that the composition of 
such precipitated compounds may vary to some extent, according to 


* See Dictionary of Chemistry (H. Watts), iv, 551. The aluminium phosphate 
1s, by a clerical error, called chloride of ammonium. 
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the conditions under which they are thrown down, and it is possible 
that Rammelsberg procured them by precipitation in the cold. As 
has been shown above, when heat is applied during precipitation, the 
phosphate of iron and phosphate of alumina which are thrown down 
have similar constitution. It will be remarked that the phosphate of 
alumina deposited from an alkaline solution by precipitation with 
ammonia, and that thrown down from an acid liquid when hyposul- 
phite of soda is employed, have the same composition. 

It may not be out of place here to point out a possible source of 
error in analytical work, arising from the corrosive action of a cold 
solution of sodium phosphate, even when greatly diluted, on the ordi- 
nary glass of reagent bottles. 

Some phosphate which, bought as pure, had been twice crystallised 
with great care, was employed for a standard solution; it contained 
0°3267 gram of the salt, in 1 oz. of water. Two volumes of this solu- 
tion precipitated at the time of preparation with ammonia and mag- 
nesium mixture, gave numbers the mean of which was :— 


Phosphoric acid = 0°1620 grm. 


Having occasion some eight weeks later to suspect that the solution 
had undergone some change, and that the glass had suffered corrosion, 
as some iridescent plates lay at the bottom of the vessel, I again made 
an analysis of this solution, when one measure gave phosphoric acid, 
0°1601 grm. In another volume the acid was precipitated with soda 
and barium chloride, and the barium phosphate having been de- 
composed, the phosphoric acid was precipitated with ‘magnesium 
mixture;” the following number was obtained :—Phosphoric acid, 
0°1499 grm. The cause of this discrepancy was not difficult to find; 
the sodium phosphate solution had been slowly taking up silica, and 
perhaps alumina, from the glass, and depositing calcium phosphate. 
In the first experiment the substances taken into solution would be 
thrown down by ammonia, and weighed with magnesium phosphate, 
but in the second, the soda treatment, they would be removed. A 
volume of this contaminated sodium phosphate solution became milky 
when boiled, and deposited flocculent matter after a time; another 
quantity evaporated to dryness with acid, left a considerable residue of 
silicic acid. 

In fact, it is not possible to obtain sodium phosphate in a state of 
purity by recrystallisation in the best Berlin porcelain dishes; the 
mother-liquor turns turbid when boiled, and the warm solution passes 
sluggishly through the filter. After a second crystallisation in pla- 
tinum vessels, however, pure phosphate may be obtained, which passes 
briskly through the paper. This salt should, as far as possible, be 
preserved in a dry state, and only dissolved when required for use. 
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The conversion of metaphosphoric acid into orthophosphoric is, as 
is well known, attended with some difficulty, but this transformation 
of the acid from one degree of basicity to the other has often to be 
attempted, especially in such determinations of phosphoric acid as are 
required to check previous results. Thus it not unfrequently happens 
that a precipitate of magnesium pyrophosphate has to be further 
examined, with the view of determining the amount of acid present. 
According to Weber (Pogg. Ann., Ixxiii, 152), if magnesium pyro- 
phosphate be dissolved in hydrochloric or nitric acid, and the solution 
be diluted with water, and boiled for a considerable time (anhaltend), 
ammonia produces a precipitate, which falls short in weight of the 
quantity taken ; in his experiment the loss amounted to from 1°3 to 
2°3 per cent. The experiments of Fresenius (Anleitung Quant. chem. 
Analyse, 135 and 937) support those of Weber; by treatment with 
sulphuric acid, the loss amounted to 3°76 per cent. of the quantity 
taken, and with nitric acid, to from 1°58 to 0°81 per cent. Weber, 
moreover, observed that the whole of the acid was not converted into 
orthophosphoric acid after two hours’ heating with sulphuric acid. 

To learn the conditions under which the change becomes complete, 
a measured quantity of a solution containing metaphosphoric acid, 
was evaporated to dryness, and fused for two hours with an excess of 
alkaline carbonate. Precipitated in the usual way with “magnesia 
mixture,” it gave the following result :— 


Phosphoric acid = 0°1951 grm. 


To each of two measured quantities of the same solution, after con- 
centration, were added from six to eight drops of oil of vitriol, and 
the mixture digested for eight hours in the water-bath, boiling water 
being added from time to time. During this interval the whole of the 
acid had been converted into orthophosphoric acid, the mean of the 
two determinations giving the number :— 


Phosphoric acid = 0°1952 grm. 


Hurtzig and Geuther (Ann. Chem. Pharm., cxi, 159) observed 
about 15 years since, that orthophosphoric acid in solution may be 
converted into the pyro-acid by heating it with an excess of “ ordinary ” 
phosphoric acid. Yellow silver orthophosphate dissolved in such 
(orthophosphoric) acid, deposited white crystalline plates of an ortho- 
phosphate, 2Ag0O,HO,PO;,, and the concentrated mother-liquor, on the 
addition of ether, a white crystalline powder of the pyrophosphate. 
These observers failed to effect the further change of any portion of 
the acid into meta-acid. As, however, it appeared not improbable that 
under certain conditions other acids might act on phosphoric acid in 
a similar manner, which would explain the low numbers obtained by 
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Weber and Fresenius, I proceeded to examine the exact circum. 
stances under which sulphuric acid and water affect the conversion. 
A solution of glacial acid, already containing 89°24 per cent. of the 
acid in the form of orthophosphoric acid, was employed in the fol- 
lowing experiments, equal volumes being taken in each case :— 

I. Volume of acid solution heated for one hour at 100° ; no sulphuric 
acid was used. At the end of the experiment ammonia and “ magne. 
sium mixture” were added :— 

Phosphoric acid = 0°1789 grm. = 91:23 per cent. 
= » =0171l , =9133_,, 

II. Volume of acid solution heated for six hours at 100°, boiling 
water being frequently added; then for six hours longer at 100°, no 
water being added after the lienid had become concentrated :— 

Phosphoric acid = 0°1919 grm. = 97°85 per cent. 


III. Volume of acid solution, to which eight drops of oil of vitriol 
had been added, heated for eight hours at 100°, boiling water being 
added from time to time :— 

Phosphoric acid = 0°1961 grm. = 100-00 per cent. 

IV. Volume of acid solution, heated for six hours at 100°, boiling 
water being added when required ; 21 drops of oil of vitriol were then 
poured into this solution, which was allowed to become concentrated, 
and heated for six hours at 100° in that condition :— 

Phosphoric acid = 0°1962 grm. = 100°05 per cent, 


Sulphuric acid, therefore, at the above temperature, even when con- 
centrated, does not convert the ortho- into the meta-acid. 
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General and Physical Chemistry. 


The Cause of the Luminosity and Non-luminosity of Flames. 
By F. WiseEt (Deut. Chem. Ges. Ber., viii, 226—230). 


Kyapp has found that the flame of a Bunsen’s burner becomes non- 
luminous if nitrogen, hydrochloric acid, or carbon dioxide be passed 
into the lower holes instead of air. Blochmann found that carbon 
monoxide and hydrogen have the same action ; and the same effect is 
produced, as Sandow has lately shown, by steam. When, however, any 
such mixture is very strongly heated before it undergoes combustion, 
it again becomes luminous. This is best shown by fixing a platinum 
tube into the upper end of the burner, and heating it with two hori- 
zontal gas-jets. An iron tube may also be used instead of the plati- 
num tube, but, on account of the higher specific heat of iron, it must be 
more strongly heated. A copper burner cannot be used, because it 
colours the flame green. The luminous flame appears as a cone between 
the inner dark cone and the outer bluish zone. This is not caused, as 
might be supposed, by the gases of combustion of the two burners 
surrounding the colourless flame, and thus keeping the oxygen away, 
inasmuch as the luminosity is equally well produced when the access 
of these gases is prevented by a large sheet of iron having a hole in it, 
through which the tube of the burner passes air-tight. 

From these observations it may be concluded that the non-luminosity 
of a gas-flame is not caused by a dilution of the gas, this dilution being 
in fact increased by heating the mixture. The only cause is a cooling 
of the interior of the flame. This is further proved by the fact that it 
is most difficult to get a non-luminous flame from a mixture of coal-gas 
and oxygen, showing that neither rapid oxidation nor dilution produces 
the non-luminosity. 

C. §S. 


On the Spectrum of Sell’s Bisulphide of Carbon Lamp. 
By H. W. Vocet (Deut. Chem. Ges. Ber., viii, 97). 


Tae light of Sell’s lamp possesses great chemical activity, though not 
80 great as medium daylight, the time of exposure with the lamp being 
four times as long as in daylight on a clear winter’s day at noon. 
Compared with other artificial lights it has the advantage of not 
dazzling the eyes, owing to its blue colour. 

Dibbits, who investigated the light produced by carbon sulphide and 
utric oxide, states (Pogg. Ann., cxxii, 533) that it gives a continuous spec- 
tum. Von Babo and Miiller also describe the spectrum as continuous, 


fy 
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but state (Pogg. Ann., xcvii, 509) that it contains a green and two yellow 
lines. Dibbits explains these as calcium and sodium lines. The author 
was greatly surprised to find a beautiful sulphur spectrum of the first 
order, similar to that of Pliicker and Hittorff (Phil. Trans., 1865, p. 18), 
but surpassing it in the number and brilliancy of the lines in the blue and 
violet. This spectrum shows itself only at the base, not in the middle 
of the bisulphide of carbon flame, and first appears on turning on the 
nitric oxide, the spectrum being continuous before. It consists of 
numerous streaks, which towards the violet end are bright, and toler. 
ably sharply defined, while towards the red end they gradually become 
dark. Seven broad bands in the violet are particularly remarkable, 
the very bright right sides of which correspond with the numbers 
200, 196, 186, 183, of the author’s spectroscope.* Beyond the violet 
were two faint streaks at 215 and 230. Towards the other end of the 
spectrum the streaks increase towards the red and become more and 
more crowded together. The brightest parts of the bands lie at the 
numbers 73, 75, 78, 82, 84, 86, &c., up to 200, 215, 230. 

The streaks could not be made out in the red, since the spectrum 
became faint in this direction and ended at 55. Pliicker describes only 
eleven sulphur lines between F and G (Frauenhofer) ; in Sell’s light 
there are fifteen. So also between D and F, Pliicker gives eighteen, 
while the author found only seventeen. Pliicker’s lines in the red 
were not seen. The sodium line showed itself continually. 

That the spectrum was that of sulphur and contained no nitrogen 
one, was shown by the general character of the lines and by direct 
comparison with the spectrum of a hydrogen flame containing sulphur. 
In an attempt to photograph the spectrum on ordinary iodide of silver 
plates, only the bands between G and H (158 to 200) and 215 in the 
ultra-violet showed a decided chemical action. Pliicker gives these 


chief lines of the sulphur spectrum as specially faint and er 
G. T. A. 


Abnormal Action of many Colouring Matters on the Sus 
ceptibility to Light of Photographic Plates. By H. W. 
Voce (Deut. Chem. Ges. Ber., viii, 95—96). 


Tue author showed in a former paper (see this Journal, xxvii, 217, 
756) that certain colouring matters greatly increase the susceptibility 
-of the haloid salts of silver for the rays which they themselves absorb. 
Further researches have shown that the action of the colouring matter 
varies with the nature of the silver salt employed. 

Naphthalene-red addeé to silver bromide produces a very powerful 
susceptibility for yellow, but still more so if the chloride is used. 
Fuchsine with silver bromide resembles naphthalene-red; with the 
chloride it produces only a weak susceptibility for yellow, but a very 
marked one for violet. Colourless bodies also vary in their action with 
the salt used. Morphine with the iodobromide of silver increases not 
only the intensity of action of the blue and violet, but also heightens 


* This instrument shows the sun lines as follows: Na (D) = 70; E = 93%; 
6:975—98'5; F:110; G:159; H’: 200. 


on 
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the susceptibility for green, while with silver bromide it is perfectly 
indifferent. Pyrogallic acid acts similarly. The colouring matter 
used in such experiments as these must, besides its solubility in ether 
and alcohol, satisfy the following three conditions:—(1.) It must 
optically absorb that light for which it is to make the collodion suscep- 
tible. (2.) It must unite chemically with free bromine or iodine. 
(3.) It must net decompose silver nitrate, or else it will spoil the 
plates. 
S &. &. 


New Source of Magnetism. By D. Tommasi 
(Compt. rend., Ixxx, 1007). 


Ir a current of steam be passed, under a pressure of 5 or 6 atmo- 
spheres, through a copper tube of 2 or 3 millimeters diameter rolled 
spirally round an iron cylinder, the cylinder will become so magnetised 
as to attract a needle placed at a distance of several centimeters. 


H. J. H. 


Dependence of the Electric Conductivity of Saline Solutions 
upon the Amount of Salt contained in them, and on their 
Temperature. By Koutravscu and Grorrian (Dingl. Polyt. 
J., cexiv, 337). 


THE conductivity increases almost uniformly with increase of tempera- 
ture; the temperature-coefficients for the different chlorides in dilute 
solutions are almost of equal magnitude. With increased quantities of 
salt all the temperature-coefficients at first diminish ; later on these 
substances divide themselves into two groups. Potassium, ammonium, 
and barium chlorides show, up to the highest degree of concentration, 
a diminution of the coefficient. Sodium, calcium, and magnesium 
chlorides, on the contrary, have a minimum between 10 and 20 per 
cent., and from thence the coefficient rises. The curves which are ex- 
hibited by the conductivity of the chlorides at 18°, according to the 
amount of salt contained, show a surprising diversity for bodies chemi- 
cally so closely related to one another. Calcium chloride shows a 
maximum at 24 per cent., and magnesium chloride at 20 per cent. 
Sodium chloride appears to approximate to the preceding; but with 
potassium chloride, on the contrary, the conductivity is almost exactly 
proportional to the salt contained. Generally barium chloride is the 
worst, and ammonium chloride the best conductor. The proportion of 
the conductivity to the amount of salt contained tends to a limit with 
the diminished concentration. This limit may be called the specific 
conductivity. With the chlorides this stands in the inverse ratio of 
the equivalent weights of the anhydrous salts; so that with the same 
quantity of chlorine in the solution the conductivities of dilute solu- 
tions are almost the same. If the specific conductivities be arranged 
according to the specific gravities, the products of these values for the 
alkaline and alkaline-earth chlorides is a nearly constant number 
(the departure from the mean increases at the highest to 12 per cent.). 
This departure is by no means inconsiderable, yet such a simple rela- 
VOL. XXVIII, 2T 
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tion appears very remarkable. Were the law perfectly correct, it would 
signify that equal volumes of the anhydrous salts in the solution 


possess the same conductivity. 
W. S. 


Improved Apparatus for Fractional Distillation. 
By G. Guinsky (Annalen der Chemie, clxxv, 381—382). 


Tue author in his researches on the action of chlorine on ethyl chlo- 
ride, having to operate on very large quantities of material, (about 20 
kilos of the crude product), found it impossible to use Linnemann’s 
apparatus, from the constant and careful watching it requires; it takes 
also a long time to fractionate with it. The improved apparatus is 
similar to Linnemann’s, but the upper bulb is in communication with 
the main tube, below the platinum-gauze cups, by means of a bent 
side-tube, constructed so that it will allow the condensed liquid to flow 
back from the upper bulb, but will uot allow the vapour to pass in the 
opposite direction. An engraving of the apparatus is given, and the 
sizes best adapted for the fractionation of liquids boiling at various 
temperatures. 
C. E. G. 


Dissociation at the Cleavage-surfaces of Crystalline Hydrates. 
By H. ScuroveER (Deut. Chem. Ges. Ber., viii, 196—199). 


THE author, whilst making determinations of the density of the sul- 
phates, noticed that when the crystals were crushed in an agate 
mortar they always gave a moist powder; moreover, freshly broken 
surfaces of crystals of iron, cobalt, zinc, and manganese sulphates, and 
also the alums, colour litmus-paper red. He considers that these 
effects are not produced by liquid inclosed in the crystals, because 
some of the sulphates which possess this property, such as the zinc and 
magnesium compounds, form transparent compact crystals, and also 
because crystals which have been prepared a long time, and from which 
it might be presumed that all the mother-liquor enclosed in them had 
become evaporated, gave similar results. Again, if these effects were 
due to inclosed mother-liquor, those substances which crystallise from 
water in the anhydrous state should invariably exhibit the same effects 
when crushed, but they do not. 

The author believes the true explanation of these phenomena to be 
that the hydrated crystals when broken suffer dissociation at their 
cleavage-surfaces, and alleges that the above-mentioned phenomena of 
the production of a moist powder and of reddening litmus-paper are 
highly developed in ferrous sulphate and its double salts, because the 
ferrous oxide at the moist broken surfaces rapidly oxidises and _pre- 
vents the reabsorption of the water by the powder. Faraday’s obser- 
vation that many hydrated salts, such as sodium carbonate, sulphate, 
and phosphate, do not effloresce when the crystals are uninjured, but 
begin to do so as soon as the surface is scratched or abraded, would 
seem to support this hypothesis. 

C. E. G. 
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On Atomic and Molecular Compounds. By W. Losszn 
(Deut. Chem. Ges. Ber., viii, 47—49). 


TuE author had commenced a comparison of the compounds produced 
by the action of triethylamine on methyl iodide, and of diethylmethyl- 
amine on ethyl iodide respectively, in order to ascertain if the ammo- 
nium compounds of similar composition, but prepared in a different 
manner, were identical or merely isomeric. As, however, Meyer and 
Lecco are working in the same direction (ibid., vii, 174), he has dis- 
continued these experiments, and commenced others on the triethyl- 
methylphosphonium compounds produced from triethylphosphine and 
methyl iodide, and also those from diethylmethylphosphine and ethyl 
iodide. He purposes comparing the iodides, chloroplatinates, picrates, 
sulphates, and dichromates. A similar question of identity or isomerism 
arises in the so-called molecular compounds, as in the body produced 
by the combination of potassium bromide and _ platinic chloride 
(2KBr + PtCl,), on the one hand, and with potassium chloride and 
platinic chlorobromide (2KCl + PtCl,Br.) on the other. 

If the results obtained with ammonium compounds prove them to 
be isomeric, nitrogen must be a triad; if, however, they are identical, 
it may be that in the reaction there is no direct union between the 
nitril and the iodide, as a double decomposition may first take place, 
thus : 

N(CH;).C.H; + CH;I = N(CH;)s + C.HI, 


the trimethylamine and the ethyl iodide subsequently uniting to form 
the ammonium compound. In conclusion, the author remarks that 
supposing nitrogen to be pentad, it does not explain the existence of 
such compounds as the periodides or the hydroxylamine compounds 
3NH;0.2HC1 and 8NH;0.2AgCI. 

C. E. G. 


Inorganic Chemistry. 


Notes on Ozone. By C. Giannertriand A. Vouta 
(Gazz. Chim. Ital., iv, 471—478). 


I. Want of Delicacy in the Starch and Potassium Iodide Test.—After 
ozonised air had passed through six vessels containing starch and 
potassium iodide, and had failed to give any blue colour in the vessels 
last traversed, Schénbein’s test-paper gave distinct indication of ozone. 
II. Estimation of Ozone.—A modification of the method of Houzeau 
([2], ix, 994), is preferred by the authors, based upon the above 
observation that the action is not complete when the ozone simply 
bubbles through the test solution. The ozone was collected in flasks 
containing the test solution and left in contact with the latter for 
24—48 hours. III. Influence of different kinds of Electric Discharge 
om the amount of Ozone formed.—More ozone was formed when the 
discharge took place between two brass balls 3 mm. apart, than when 
it occurred between two points 4—6 mm. apart, yielding a continuous 

272 
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light. IV. Velocity of Cwrrent.—Houzeau’s observation is confirmed, 
that a slow current gives the most ozone, although it is believed 


that the most favourable speed is above that given by Houzeau. ¥ 
B J. . 


Formation of Iodic Acid in Flames containing Iodine. 
By G. Sauer (Compt. rend., lxxx, 884). 


Iop1n&, volatilised in a flame of hydrogen, colours green the oxidising 
zone, and gives a particular spectrum. In trying to extract from the 
flame the compound which colours it, the author has isolated a notable 
quantity of iodic acid. This acid, which begins to decompose at 300°, 
can thus be formed at a much higher temperature under the influence 
of the very active oxygen which exists in the oxidising zone of 


flames. 
HB. J. 


The Equilibrium-point in the Dissociation of Hydriodic Acid 
by Heat. By G. Lemoine (Compt. rend., Ixxx, 792—794). 


REPRESENTING the total hydrogen in the form of hydriodic acid or of 
free hydrogen and iodine introduced into the dissociating vessel by 
1:0, the proportion of free hydrogen when the dissociation-limit is 
reached is 0°2. This limit is reached at 350° in the following periods 
of time :— 
Pressure in atmospheres. Days. 
45 5— 6 
2°3 13—14 
10 16—17 


At 440° the limit is much sooner reached. At 265°, it takes several 
months. 
B. J. G. 


Dissociation of Ammonium-salts in Aqueous Solutions. 
By H. C. Dissirs (Zeitschr. Anal. Chem., 1874, 395—408). 


ConsIDERING the loss in weight undergone by ammonium chloride on 
being repeatedly moistened with water and dried, as a phenomenon of 
dissociation, the author has made experiments on the behaviour of this 
and other ammonium-salts in aqueous solutions of different tempera- 
tures. Quantities varying from 0°1 to 40 grams of the chloride, nitrate, 
sulphate, oxalate, and acetate of ammonium, were dissolved in from 
200 to 800 c.c. of water and distilled, the distillate being collected in 
successive portions in a receiver containing ;';th normal solution of 
hydrochloric or sulphuric acid. In the first three salts the amount 
of acid neutralised corresponded with qnantities of ammonia varying 
from 1:1 to 33°3 milligrams, thus indicating a decomposition of from 
0:1 to 2°7 per cent. of the salt employed ; the maximum decomposition 
of the oxalate and acetate amounted even to 24 and 16 per cent. 
Concentrated solutions of the chloride and nitrate lose also part of 
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their acid, which, in the case of the acetate, at last comes over in such 
proportion as to render the distillate acid. The actual decomposition 
of the salts with volatile acids is, therefore, as the author remarks, 
greater than that calculated from the ammonia found in the distillate. 
As the acid salts of the sulphate and oxalate did not lose any per- 
ceptible quantities of ammonia, it is probable that the neutral salts of 
these acids split up on boiling into acid salts and free ammonia. 

A current of thoroughly purified air or hydrogen, bubbling through 
solutions of the fiveammonium salts above mentioned, at temperatures 
ranging from 0° to 80°, was found to render red litmus-paper blue in 
times varying from 20 minutes to a few seconds, thus proving a quite 
perceptible decomposition of the salts to take place already at low 
temperatures. From the fact that the decomposition increases with 
the rising temperature, the author concludes that it is really due to 
dissociation. 

For the quantitative determination of the total decomposition, it 
was necessary to find the relation existing between the ammonia in 
the distillate and the free ammonia remaining in the retort. To this 
end, solutions of ammonia of known strength were distilled, and the 
ammonia was estimated in successive portions of the distillate. It 
was found that the ammonia escaping with the first portions of water 
was very nearly proportional to the concentration of the original 
solution ; supposing, then, this proportion to obtain at each moment 
of the distillation, the following equation must hold good :— 


b 
b—w’ 


= A log. 


where c = the quantity of ay at the commencement of the 


b * water experiment in the retort. 
be " water bin the distillate. 

u ”? . 
A = a constant. 


The last-mentioned experiments gave 14°4 as the value of the con- 
stant A, which likewise occurs in the following formula connecting 
the ammonia found in the distillate with the total quantity of salt 
which, in a boiling aqueous solution, has undergone dissociation :— 


log. oP = Az log. , 


ap—e b—w’ 


the quantity of dissolved salt | at the commencement of the 
- water experiment in the retort. 
» free ammonia | i, the distillate. 
- water 

14°4 

the ratio of the molecular weights of ammonia and of the 


salt used. 
the quantity of the decomposed salt, expressed in per 


cents. 
As this formula is applicable only as long as the quantity of libe- 
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rated acid in the retort remains very small, a set of new experiments 
had to be made with each salt, in which not more than 10 c.c. were 
distilled off from solutions of 500 to 1,000 c.c. To ensure the accurate 
estimation of the small quantities of ammonia in so small a portion of 
the distillate, the acid solutions used for titration were made of only 
$th of their former strength (5 normal), and tincture of St. Martha 
wood was employed instead of tincture of litmus. It was then found 
that at temperatures of about 100°— 


The decomposition of ammonium chloride amounts to 0:062 per cent. 
nitrate - 
sulphate ~ 
oxalate - 
acetate = 


the first three salts being supposed to decompose into ammonia and free 
acid, and the last two into ammonia and the acid salt. 


R. §. 


Solution of Hydrogen in Metals, and Decomposition of 
Water by Iron. By L. Troost and P. Havrerevitie (Compt. 
rend., Ixxx, 788—791). 


Iron, nickel, cobalt, and manganese do not form definite compounds 
with hydrogen ([2], xii, 660), but simply dissolve that gas. Nickel 
in the state (a) of ingot maintained for 24 hours ata red heat ina 
current of hydrogen, and then cooled in the gas, absorbs very little, 
the amount obtainable by placing the ingot in a vacuum at a red heat 
being but ith of the volume of the metal. (b.) Plates of nickel 
obtained by decomposing ammonio-nickel sulphate with the pile, when 
heated in a vacuum at 200°, yield 40 vols. of gas for 1 of metal. (c.) If 
the plates are previously heated to 200° in hydrogen and cooled in 
the gas, they give off, at 200°, in vaewo, 16 vols. (d.) Placed at the 
negative pole of a voltameter for 24 hours, the plates absorb 10 vols. 
of gas. (e.) Pulverulent pyrophoric nickel, obtained by reducing with 
hydrogen at 300° nickel oxide, or a mixture of the oxide and alumina, 
gives off hydrogen in vacuo even at the ordinary temperature. At a 
dull red heat, 100 vols. are obtained. The nickel is still pyrophoric 
after losing its gas. Pyrophorism, then, does not depend upon con- 
densed hydrogen. Substituting cobalt for nickel in the above remarks, 
the following are the quantities of gas obtained :—(a) = #5; (b) = 35; 
(c) = 24; (d) = 7; (e) = 100. 

The proportion of hydrogen absorbed by several kinds of iron has 
been already given (|2], xi, 729; Dingl. Polyt. Jowrn., clxiii, 283; 
Arch. Pharm. [2], ev, 284). A specimen of iron wire dissolved at a 
red heat about }th of its vol. of hydrogen. The same wire, after 
cementation, dissolved 3rd its vol. Pyrophoric iron absorbs in its pre- 
paration a quantity of hydrogen which cannot, however, be determined 
by heating to 100° in water, which is the method used for nickel and 
cobalt, since pyrophoric iron decomposes even cold water. Other 
forms of finely-divided iron also decompose water, but more slowly. 


B. J. G. 
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Calorimetric investigation of the Carbides of Iron and Manga- 
nese. By L. Troost and P. Havrerevitie (Compt. rend., 
Ixxx, 964—967). 


Iron and manganese, when heated with carbon, take up a portion of 
that element, forming well-known combinations; but although by 
Boussingault’s method with mercuric chloride we can distinguish 
between the carbon united with the iron and the graphite disseminated 
through the metal, we are unable to resolve by this means the ques- 
tion as to whether the carbon is in combination with the iron, or 
merely dissolved in it. The amount of heat generated during the de- 
composition of mercuric chloride by the iron, however, distinctly shows 
what the relation is between the carbon and the iron. 

A very pure cast iron, free from sulphur, phosphorus, and silicium, 
was employed, one portion of which was cooled suddenly, and the 
other slowly. The former was white, brittle as glass, and contained 
4 per cent. of carbon, whilst the latter was grey iron, containing 
28 per cent. of carbon, and 0°9 of graphite. On decomposing pure 
iron, the grey iron, and the white iron in a calorimeter with mer- 
curic chloride, they were found to generate 827, 879, and 896 heat- 
units respectively per gram of metallic iron. It would seem, there- 
fore, that heat is absorbed during the formation of the carbide from 
its elements, and consequently that it may be regarded simply as a 
solution of carbon in the metal. With the carbides of manganese, 
however, the case is very different. One containing 4°8 per cent. 
carbon, when treated with mercuric chloride, generated 1,190 heat- 
units, whilst one with 5°8 per cent. only gave 1,010 units. From these 
results it is evident that the manganese and carbon are in a state of 
true combination, heat being generated during the union of the 
elements. Ina similar manner the decomposition in the calorimeter 
shows that the so-called “ ferro-manganese” of commerce, specimens 
of which were analysed and found to have nearly the composition 
represented by the formule Mn,Fe;, Mn,Fe,, Mn,Fe, are true com- 
pounds, being formed from their elements with disengagement of 


heat. C. E. G. 


Action of Heat on Potassium Permanganate. 
By C. RaMMELSBERG (Deut. Chem. Ges. Ber., viii, 232—233). 


WuEN potassium permanganate is heated, it is first converted into the 
manganate and then into a black powder consisting of K,Mn,0; = 
K,0 + 2MnO,. This body is decomposed by water into K,O and 
K.Mn,0,, = K,O0 + 5MnO,. The statement of Mitscherlich that 
potassium permanganate is not altered by dilute alkalis, but that 
by boiling with concentrated potash it is converted into manganate, is 
quite correct. 


2KMnOQ, + 2KOH = 2K,MnOQ, + H,0 + O. 


On adding water to a mixture of potassium permanganate and con- 
centrated sulphuric acid, a black hydrate, 3MnO, + 2H,0 separates 


out. 


C. §. 
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On some new Salts and Reactions of Cesium and Rubidium. 
By Ricuarp Goperrroy (Deut. Chem. Ges. Ber., viii, 9—11). 


THE precipitate formed by the addition of cesium chloride to antimon 
chloride consists of SbCl;6CsCl, not, as before stated, of SbCl,;CsCl. It 
crystallises in large tabular crystals. 

Cesium chloride also forms double salts with ferric, bismuthous and 
cupric chlorides, and with their allied metals; but they are formed 
only in concentrated hydrochloric acid solutions, as they are very 
soluble in dilute acid. 

A table of differences is also given of the reactions of the cesium 
group with the above-named metals. With the exception of platinum 
chloride, none of these reagents suffice for the perfect separation of 
cesium from the other alkali-metals, owing to the solubility of the 
chlorides in even slightly diiute acid. 

Rubidium gives an analogous series of double salts. 


E. W. P. 


Action of Sulphur on Calcium Carbonate. By E. Potsacci 
(Gazz. Chim. Jtal., iv, 469—471). 


Ir is now found that the action described (p. 336 of this volume) takes 
place more quickly than was at first believed. With 25 grams of the 
mixture indications of sulphuric acid may be obtained in two hours. 
Brugnatelli and Pellogio have confirmed the author’s results, and 
have also found calcium thiosulphate to be a product of the action of 
sulphur on moist carbonate. 


B. J. G. 


Action of Sulphuric Acid on Lead. By A. Baunur 
(Dent. Chem. Ges. Ber., viii, 210—212). 


Attoys of lead with various metals in known proportions were pre- 
pared, and gradually heated with sulphuric acid of 66 Baumé, the 
temperature being observed at which the action commenced. Besides 
the action of the acid on pure lead, alloys of lead with bismuth, anti- 
mony, arsenic, copper, platinum, and tin were examined. In some 
cases the action was found to be gradual, accompanied by evolution of 
hydrogen and sulphurous anhydride; in others, as with pure lead, 
sudden and tumultuous, with evolution of sulphuretted hydrogen, sul- 
phurous acid, and hydrogen, whilst sulphur is separated. Of the 
alloys examined, those containing 1 per cent. of antimony and of 
copper respectively were found to resist the action of the acid better 
than pure lead; the bismuth-lead alloy, on the contrary, was more 
easily attacked. 
C. E. G. 


Behaviour of Cuprous Sulphide to a solution of Silver Nitrate. 
By R. Scuneiper (J. pr. Chem. [2], xi, 80—82). 
Srnce cupric sulphide and silver nitrate react on each other according 
to the equation 
CuS + Ag. N20, = CuN,0, + AgS, 


Av 
. 
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it seemed probable that cuprous sulphide and silver nitrate would give 
the reaction expressed by Cu,S + 2Ag.N.0, = 2CuN2,0. + AgS 
+ 2Ag. The author’s investigations lead him to conclude that such is 


the case. 
ae" 


Crystalline Forms of Sodio-iridious Chloride and Sodio-rhodic 
Chloride. By A. vy. Lasau.x (Jahrbuch fiir Mineralogie, 1874, 
137, 143). 


Tue following determinations were made on large well-defined crystals 
of these salts, prepared by Bettendorff. Both of them belong to the 
hexagonal-rhombohedral system, and have a deep brown-red colour. 

The iridium salt, 3NaCl.IrCl; + 12H,0, had been previously mea- 
sured by Marignac (Itecherches sur les formes crystallines, p. 78), who 
found the crystals to consist of combinations of a rhombohedron R 
with its first acuter rhombohedron — 2R, the latter almost always 
predominating, so that R appears as a truncation of the lateral edges 
of — 2R. The basal face OR is likewise present. 

v. Lasaulx’s measurements agree with those of Marignac, but he 
prefers to regard Marignac’s — 2K as the primary rhombohedron, 
inasmuch as the crystals cleave distinctly parallel to its faces, and this 
mode of viewing them gives a clearer representation of their isomor- 


' phous relations to other double salts to be presently noticed. More- 


over, this rhombohedron is the one which occurs by far the most 
frequently in the corresponding rhodium salt, generally appearing 
uncombined with the other rhombohedron. 

Angle R: R = 78° 15’. Ratio of secondary axes a to principal 
axis c = 1°7453. 

Combinations: (1.) R: OR. Frequent. The two faces are mostly 
equally developed, forming the so-called middle crystal; sometimes 
the crystals are tabular from predominance of an R-face. 

(2.) R. —4R.0OR. Mostly tabular in the direction of the 
R-faces. 

(3.) R.—4R.0R.oP2. Mostly tabular in the direction of the 
R-faces. 

(4.) Some of the tabular crystals appear as aggregations of two 
individuals, which might be mistaken for twins, as they exhibit re- 
entering angles on opposite sides; closer observation shows, however, 
that they consist of two crystals grown together in a parallel direc- 
tion, the re-entering angle being formed by the basal face and a face 
R. True twins have not been observed. 

The crystals cleave distinctly parallel to the rhombohedral faces; 
the faces — 4R appear dull on many crystals; those of R are always 
brilliant. Hardness, = 2°5 — 8. Colour, dark brown-red. Streak, 
greenish-yellow. 

2. Sodio-rhodic Chloride, 3NaCl.RhCl, + 12H,O. This salt is per- 
fectly isomorphous with the iridium-salt, the angles of the rhombo- 
hedrons in the two salts not differing by more than 20’. Angle R: R 
= 78° 35'; axes w: ¢ = 1: 1°7247. 

The combinations are altogether simpler than those of the iridium 


, 
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salt, by far the most frequent being R.0R; even the first obtuser 


.thombohedron, — }$R, occurs but seldom. Parallel aggregations of 


simple rhombohedrons are frequent, but tabular forms like those of 
the iridium salt have not been observed in the rhodium salt. In 
colour, hardness, and cleavage, the rhodium salt is identical with the 
iridium salt, but its streak has a dark carmine colour. 

Both these double chlorides are isomorphous with the rhombohedral 
ammonium-bismuth chloride, 5NH,C1.2BiCl,, measured by Rammels- 
berg, which separates from the mother-liquor of the rhombic salt, 
2NH,CI1.BiCl, + 23H,0. ‘The angle of the rhombohedron is 75° 4’. 

The triple salts, 2NH,Cl + (4NH,Cy.FeCy.) + 3H.0, and 
2NH,Br.(4NH,Cy.FeCy,) + 3H,0, also crystallise in hexagonal- 
rhombohedral forms. Both are combinations of a rhombohedron 
with its next obtuser rhombohedron. The terminal edges of the 
rhombohedrons have the angles 74° 30’ and 74° 45'. Potassium- 
barium ferrocyanide, (K,Ba)FeCy, + 3H,0, forms combinations of a 
rhombohedron having the angles of its terminal edges = 81° 22' with 
the base. All these salts may be arranged in an isomorphous serics, 
the rhombohedral angles of which have the following values :-— 


(NH,),FeCy; + 2NH,Cl + 3H.O rrr re T R = 74° 30’ 
(NH,),FeCy, + 2NH,Br + 3H,0........ R = 74° 45’ 
Cate + SEO on. nc ccccccccecens R= 73° ¥ 
Na,IrCl, Ee ee R = 78° 15’ 
Na,RhCl, SD pdeseccsevcbeseuns R = 78° 35’ 
(K,Ba)FeCy, + 3H,0..........----eee R = 81° 29’ 


Potassio-cuprous Cyanide, KsCu,Cys, or 6KCy.CuzCy2, and Magnesio- 
platinic chloride, MgPtCk + 6H,0, or MgCl,.PtCl, + 6H,O, have 
their terminal rhombohedral angles = 103° 2’ and 130° respectively. 

The preparation of the sodio-iridious and sodio-rhodic chlorides is 
described by Bettendorf, as follows :—The solution containing iridium, 
together with the other platinum-metals, is treated with hydrogen 
sulphide, which easily throws down platinum, palladium, rhodium, and 
any osmium that may still be present, as sulphides. Ruthenium is 
precipitated less easily, but still completely, while the iridium is 
reduced to trichloride, and is precipitated only after prolonged treat- 
ment with hydrogen sulphide, at the boiling heat. The sulphides of 
the other platinum-metals are black to greyish-yellow, whereas sulphide 
of iridium is orange-yellow, like sulphide of antimony. The passage 
of the hydrogen sulphide must therefore be continued till a small 
quantity of orange-yellow iridium sulphide is precipitated. The 
liquid filtered from this precipitate contains nothing but iridium-salt, 
contaminated with a little zinc and iron, and on evaporation and cry- 
stallisation, yields sodio-iridious chloride in fine large crystals, which, 
after two recrystallisations are very nearly pure. 

The corresponding rhodium-salt was obtained from the sodio-rhodic 
sulphite, insoluble in water and in acids, first prepared by Bunsen. 
This compound is resolved at a red heat into metallic rhodium and 
sodium sulphate, which latter is removed by washing. The metallic 
rhodium thus obtained is mixed with twice its weight of sodium chlo- 
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ride, and heated to low redness in a glass tube, through which a stream 
of chlorine is passed. By dissolving the metal in water, concentrating, 
and crystallising, the sodio-rhodic chloride is obtained in the large, 
dark red crystals above described. — 


Mineralogical Chemistry. 


Siegburgite, a new Fossil Resin. By A. v. Lasautx 
(Jahrbuch fiir Mineralogie, 1875, 128—133). 


THIS resin cccurs in considerable quantity in the lignite-sand and sand- 
stone overlying the beds of lignite, in the neighbourhood of Troesdorf 
and Siegburg, on the northern border of the Siebengebirge. The sand, 
which consists of fine, white, often limpid quartz-granules, contains 
small quantities of silver-white mica, and blackish or brownish grains 
of coaly substance, together with greyish-white, kidney-shaped, or 
nodular concretions, the particles of which are cemented together by 
an easily inflammable resin. On breaking the lumps, which are mode- 
rately hard and compact, the resin appears in small golden-yellow to 
brown-red and hyacinth-red granules, for the most part somewhat 
uniformly distributed between the sand-grains. The proportion 
between resin and sand varies considerably ; in some of the concre- 
tions, the resinous cement is so finely distributed as to be scarcely 
visible, even under a magnifier, although sufficiently abundant to 
take fire when the lump is held in a flame; in others it is very abun- 
dant, sometimes amounting to more than 60 per cent., and appears in 
the interior of the lump, in easily separable pieces, larger than peas, 
and having a conchoidal fracture. Its hardness is 2 to 2°5, therefore 
the same as that of amber, and it cannot be scratched with the nail. 
After it has burnt away, the lumps fall to pieces. 

The resin melts easily, and burns with a yellow, very smoky flame, 
emitting a pleasant aromatic odour, totally different from the stinking 
bituminous odour given off by retinite. It is burned for incense in the 
churches of the district. When distilled it gives off a light, greenish- 
yellow oil, smelling somewhat like petroleum; this distillate does not 
deposit succinic acid. The resin is but partly soluble in ether, to 
Which it imparts a faint yellow colour; the ether, when evaporated, 
leaves a yellow oil, but no crystalline deposit. The resin is likewise 
only partly soluble in alcohol, and almost insoluble in oil of turpen- 
tine. 

An analysis of a single specimen gave 85°139 p.c. carbon, 7°904 
hydrogen, and 6°957 oxygen; a mixture of the resins from several 
lumps gave 81°37 p. c. C., 5°26 H., and 13°37 O. The former analysis 
may be represented by the formula, C,;H;,;0,; the latter by CsH,O. 
These results show that the composition of the resin is variable, and 
that the difference of composition in different specimens is due to more 
or less advanced oxidation. 

Only four other fossil resins are known, containing a proportion of 
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carbon approaching to that of Siegburgite, viz.:—(a). Rosthornite, 
from the coal beds of the Sonnberg in Carinthia (Chem. Soc. J., [2], ix, 
1174). (b). Girona, or Bucaramanga resin. (c). Copaline, or Hiyhgate 
resin, from the blue clay of Highgate-hill. (d). Krantzite, from the 
lignite of Lattorf, near Nieuburg :— 


a. b. e. d. 
C = 84°42 82°7 85°73 79°25 
H = 11°01 10°8 11°50 10°41 
O= 459 6°5 2°77 10°34 


All these resins are distinguished from Siegburgite, by their physical 
properties, as well as by their composition. Rosthornite is soft, and 
may be scratched with the nail ; differs also from Siegburgite in its rela- 
tions to solvents. Girona resin is more like Siegburgite, but contains 
less oxygen. Highgate resin contains about the same amount of 
carbon, but a larger proportion of hydrogen, and much less oxygen; it 
differs also from Siegburgite in emitting an aromatic odour when broken, 
whereas Siegburgite does not emit such an odour, even when rubbed. 
Krantzite is a soft, flexible resin, differing from Siegburgite, both in 
composition and in physical properties. 

A variety of retinite is found in the lignite beds of Friesdorf, and 
another in those of Roisdorf, in the same locality. 

H. W. 


On the Formula of Triplite. By A. Krenneorr 
(Jahrbuch fiir Mineralogie, 1875, 171). 


Tis mineral is usually represented by the formula, RF, + 3RO.P.0,. 
Of the two varieties from the granitic quartz-blocks of the Sierra de 
Cordoba (Chem. Soc. J., 1874, 668), the dark-coloured variety agrees 
with this formula, if the 2°22 p.c. ferric oxide which it contains be 
disregarded, or supposed to have been originally present as ferrous 
oxide. The lighter variety agrees more nearly with the formula, 
RF, + 2(3RO.P,0;). On the same supposition with regard to the 
iron oxide in the darker variety, the two will be found to exhibit a 
remarkable agreement in the quantity of ferrous and manganous oxides 


which they contain, viz. :— 


Light. Dark. 
18°30 18°88 p. ec. FeO 
37°84 37°74 ,, MnO 


The proportions of lime in the two exhibit greater diversity. A 
further analysis of the lighter variety is, however, desirable, to esta- 
blish the difference of composition. 

H. W. 
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Dawsonite, By Harrincton 
(Canadian Naturalist, vii, 6; Jahrbuch fiir Mineralogie, 1875, 91). 


Tus mineral occurs in the clefts of a trachytic rock situated to the 
west of McGill College, in Canada. It has a fibrous texture. Hard- 
ness = 3. Sp. gr. = 2°40. White. Transparent. Before the blow- 
pipe it turns deep yellow and swells up. Dissolves with effervescence 
in hydrochloric acid. Two analyses gave— 


00,  Al,O3.* CaO. MgO. Na,O. K,;0. H,0. — SiOx. 

9988 32°84 5°95 trace 20°20 0°38 11°91 0-40 101°56 

30°72 32°68 565 045 20°17 — 10°32 — 99°99 
» ae 


* With trace of ferric oxide. 


Koppite from the Kaiserstuhl. 
By A. Knop (Jahrbuch fiir Mineralogie, 1875, 66). 


Tus mineral, hitherto regarded as a variety of pyrochlore, on account 
of its physical and morphological characters, bas nevertheless a totally 
different chemical constitution, and must therefore be regarded asa 
distinct species. It occurs with apatite and magnoferrite in the crys- 
tallogranular limestone of the Caldeira of the Kaiserstuhl. It is 
brown, transparent, and very homogeneous under the microscope ; 
many specimens, however, exhibit regularly arranged elongated 
cavities containing liquid, and to this is probably due the small quan- 
tity of water contained in the mineral, which may therefore be 
regarded as unessential. 

The analysis A of this mineral (incomplete) is by Bromeis; B is by 
Knop, and consists of the mean of several determinations of the indi- 
vidual constituents. The determinations C are by Rammelsberg. 


A. Sp. gr. = 4°451. B. C. Sp. gr. = 4°563. 
Nb,O; .. 62°08 61:90 62°46 
MiO;.... 1°43 — — 


con... $1081 CeO(Di0,LaO) 1010 CeO 50 f 2 


14:80 1420 16:00 (La,Di)O 3-00 
1:58 os 

4:48 1:80 

1:42 0-40 

ie 4:23 

2:37 7-52 

1:16 1:28 and 1:82 (by loss) 
150 1:58 


101°58 


Regarding the small quantity of fluorine as due to isomorphously 
admixed oxyfluoride of niobium, the results of Knop’s analysis may be 
represented by the formula 


R;Nb,O,; — 5RO.2Nb.0;, 
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in which R = Ce (La, Di), Ca, Na, K2, Fe, Mn, and O is partly re. 
placed by F. 

Pyrochlore, according to Rammelsberg (Chem. Soc. J., xxv, 203), 
may be represented by the general formula 


« NaF 
y RNb,O, 
z R(Ti,Th,)Os; 
and the pyrochlores actually known, by the formule 


2RNb.O 5RNb,O, 
{ ETO + NaF and { RTO, + 4NaF. 
H. W. 


New Mode of Occurrence of Alunite. By A. vy. Lasautx 
(Jahrbuch fiir Mineralogie, 1874, 142). 


AuvunitE has hitherto been found mostly associated with trachytic 
rocks or breccias, in such a manner as to indicate its formation by 
volcanic exhalations. The oldest known alunites, namely, those of 
Piombino and la Tolfa, near Civita Vecchia, are very intimately mixed 
with trachytic tufas and pumice-conglomerates, into which they 
directly pass. Similar is the mode of occurrence of the alunites of 
Aegina, of Bereghszasz, Tokay, and Musaj in Hungary, and of Mont 
Dore in Auvergne. In all these cases the transformation of the 
trachytes has been produced by exbalations of sulphydric acid mixed 
with sulphurous or sulphuric acid. In the Hungarian alunites, 
according to v. Richthofen, the process has been commenced by exha- 
lations of hydrofluoric acid, and the silicofluorides thereby produced 
have been converted into sulphates by aqueous vapours containing 
sulphuric acid. Somewhat different relations must have existed when 
the original rock was not trachyte, but impure sandstone, as appears 
to have been the case with the alum-stone of Kawa Tjiwidai in Java, 
and with that of Musaj in Hungary. In these cases the transforma- 
tion has probably been effected by sulphurous acid during a period of 
voleanic action. 

The alunite which forms the subject of the present notice is from a 
recently opened deposit near the village of Brewil, west of Issoire in 
the Auvergne. It is white, varied here and there with pale red, 
earthy, loose, and friable throughout, and adheres very strongly to the 
tongue. Under the microscope it exhibits the appearance of small 
roundish granules without crystalline structure. Quartz in granules 
and splinters is sparingly disseminated through the mass; the sub- 
stance gives off water when heated in a tube, and emits an odour of 
sulphurous acid even when very slightly heated. When ignited with 
cobalt-solution it acquires a fine blue colour. Sp. gr. = 2°601. 

The chemical composition of this alunite is shown in analysis I, by 
T'ruchot. II shows the composition of the pure alunite after deduction 
of the silica, which must be regarded as an impurity. IIT and IV are 
analyses of alunite from Pic de Sancy in Auvergne. IIT is by Cordier, 
after deduction of 28°4 p. c. silica and 1°44 ferric oxide. IV is by 


Qe. 


); 
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Gautier-Lacroze (Jahrbuch, 1864, 723), after deduction of 35°2 p. ec. 
silica, ferric oxide, and sulphur :— 


I. Ei. III. IV. 
eee 40°9 39°1 36°4 
ee 38°3 41°8 46°5 39°5 
72 79 85 8:8 
oe trace — — — 
aie ad 8:2 — — —_— 
a saisue 8°5 9°2 59 15°4 

99°8 99°8 100°0 100°1 


The last two analyses give an amount of alumina larger than is re- 
quired, according to the quantity of sulphuric acid, to form potassic- 
aluminic sulphate. The higher amount of water in IV points to the 
presence of aluminium hydrate, therefore probably to an admixture of 
gibbsite, whilst Cordier’s analysis (III) agrees nearly with Mitscher- 
lich’s formula of alunite, viz. :— 


K,0.80, + 3(Al,03.S0;) + 2(Al.0,.3H,0), 


the proportion of alumina, however, being somewhat less than that 
required by this formula. The alunite of Breuil, on the other hand, 
contains sulphuric acid, alumina, and potash almost exactly in the 
proportions required to form aluminium monosulphate and potassium 
sulphate, so that this alunite may be regarded with tolerable certainty 
as a simple hydrate of these two salts, represented by the formula 


K,0.80; + 6(Al,0;.80,) + 6H,0. 


It is therefore extremely rich in aluminium monosulphate, a peculiarity 
probably due to its mode of formation. 

The Breuil alunite appears as the coating of a bed of red ferruginous 
clay, forming part of the trachytic tufas and basaltic and pumiciferous 
conglomerates extending in the form of hills and table-lands over the 
whole district west of Issoire. This mode of occurrence distinguishes 
it from that of the other alunites above mentioned. The manner 
in which it encloses the ferruginous clay indicates a regularity of 
transformation which can scarcely be attributed to exhalations attack- 
ing the clay from all sides and without order, but rather points to an 
action originating within the mass of the clay itself. The formation of 
the alunite may in fact be attributed to the decomposition of iron 
pyrites, or more probably of marcasite, in the clay, brought about by 
the action of rain-water. The marcasite, by oxidation, would yield 
ferrous sulphate and free sulphuric acid, and the sulphuric acid pene- 
trating outwards would convert the exterior portion of the clay bed 
into alunite. This transformation may in fact be imitated experimen- 
tally, by laying marcasite on a mud of clay-slate containing potash, 
and leaving it exposed to moisture. After some time a solution igs 
obtained, which by gradual evaporation yields a mixture of ferrous 
sulphate and alum. Then, as the decomposition advances, the ferrous 
sulphate is robbed of its sulphuric acid, which goes to complete the 
formation of the alunite, and as insoluble residue there remains 
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nothing but ferric oxide, which gives the red colour to the nucleus of 
clay. Beds of alunite, containing red hematite and gypsum, together 
with iron-glance, like those of the Musaj mountains, have probably 
been formed in the same way. 

There are, then, two modes of formation of alunite, first by the 
action of sulphuric acid exhalations on rocks containing alumina, 
ferric oxide, and potash, the products in this case being alunite, 
pyrites, and sulphur; secondly, from pyrites or marcasite, the final 
products of which are alunite, iron-glance, and red hematite. Both 
these modes of formation are exhibited in the district of Mont Dore, 
the former at the Ravin de la Craie, the latter at Breuil. “© 


Pyrosclerite from the Limestone Quarry of St. Philipp, near 
Ste. Marie aux Mines, Alsace. By A. Knop (Jahrbuch fir 
Mineralogie, 1875, 71). 


Tx1s mineral has the aspect of noble serpentine, and a greyish apple- 
green colour; breaks in large pieces with conchoidal, in small pieces 
with splintery fracture ; is strongly translucent on the edges, unctuous 
to the touch. Its analysis gave 


Si0,. Al,O; CaO. MgO. FeO. H,0. 
38°7 16:1 61 25°9 0°5 12°8 = 100°1 


The mineral treated with hydrochloric acid gives off a very small 
quantity of carbonic acid. It probably contains a calcium silicate not 
recognisable by the microscope. In other respects its composition 
approaches very nearly to that of the pyrosclerite from Elba analysed 


by v. Kobell. 


H. W. 


A Microchemical Test for Minerals of the Hauyn Family. 
By A. Knop (Jahrbuch fiir Mineralogie, 1875, 74). 


Tue detection of hauyn, sodalite, and. nosean in thin sections of rocks 
by the microscope is often difficult, especially when their crystallo- 
graphic characters are not well defined. The following reaction, how- 
ever, which is similar to that which takes place in the formation of 
ultramarine, affords the means of detecting very small quantities of 
the members of this family. The thin section of the rock separated 
from the glass by digestion in warm alcohol, is introduced into a 
platinum crucible, at the bottom of which is placed a small quantity of 
flowers of sulphur. The crucible is then heated to redness for a few 
minutes, whereby the sulphur is volatilised, then covered and left to 
cool. All the ferruginous compounds in the rock are then found to 
have been blackened by the sulphur-vapour, while hauyn if present 
assumes a fine sky-blue colour, which brings to light the smallest 
particles of the mineral. 

The three minerals above mentioned may be regarded as molecular 
compounds of a silicate of the anorthite type, with sulphates and chlo- 
rides, viz. :— : 


ot 
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id 


Hanynas Pogyw \ Si,Oy. + B’SO, where R’” = Naz, Ky, Ca; 
. __ RYUAI o. 
Sodalite as R’ Ay i Si,0O,;, + 4NaCl; 


Nosean as an isomorphous mixture of hauyn and sodalite. 

In ultramarine and lazulite the anorthite molecule appears to be 
united with an accessory molecule containing sodium sulphide, and the 
production of the blue colour in the reaction above described doubtless 
depends on the formation of this compound. The author has hitherto 
tried it only on rock-sections containing minerals of the hauyn family 
into which sodium sulphate enters as accessory molecule, viz., hauyn 
and nosean, but he has ascertained by experiment that felspars, viz., 
orthoclase, albite, oligoclase, and even anorthite, also nephelin, natro- 
lite, apatite, and leucite, do not turn blue when heated in sulphur 


vapour. 
H. W. 


On some Phonolites of the Velay and the Westerwald. - 
By Emmons (Jahrbuch fiir Mineralogie, 1875, 197). 


1. Phonolites of the Velayi—An examination of thin sections of 
phonolites, from sixteen localities between Mont Mezenc and Mont 
Madelaine, showed that these rocks consist of a compact mass, enclos- 
ing crystals of sanidin and hornblende. The sanidin crystals are more 
or less decomposed on their edges, and are traversed by fine cracks, 
often forming a complete network. Those which are unaltered enclose 
granules of magnetic iron oxide, crystals of nosean, and needles of 
hornblende, which, however, do not exhibit any regular arrangement. 
The sanidin crystals usually lie with their broad faces (clinopinacoid) 
parallel to the stratification of the rock. Nephelin, in all phonolites 
hitherto examined, is much decomposed, whereas the nosean in the 
rocks here described, though usually more prone to decomposition, has 
remained comparatively unaltered. Hornblende is abundantly present 
in small, needle-shaped, dichroic crystals. Augite has been found in 
certain phonolites from Mont Madelaine, and from Chaumont d’Artites, 
and always in company with hornblende. Magnetic iron ore occurs 
very irregularly, sometimes abundantly, sometimes sparingly, in small 
grains, and in some of these phonolites it is absent altogether. Biotite 
occurs occasionally in small lamine. Titanite in its well-known form 
occurs only in the phonolite of Mont Miaune. It is brownish yellow, 
and encloses granules of magnetic iron ore, needles of hornblende, and 
conspicuous microliths, an unusual occurrence for this mineral. None 
of the phonolites examined contained a trace of amorphous or glassy 
substance. 

For analysis the phonolite of Mont Miaune (sp. gr., 2°597), was 
selected as especially characteristic. It gave :— 


Si0,.  Al,Os. FeO; CaO. MgO. KO. Na,O. Loss. 
5851 19°66 343 153 O81 471 41004 1:00 = 99:19 


Il. Phonolites from the Westerwald.—Phonolite from the Mahlberg 
VOL, XXVIII. 20 
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is a grey-blue mass, withont macroscopic crystals. In its microstruc- 
ture it resembles the Velay phonolites, consisting wholly of minute 
crystals, amongst which sanidin is the most abundant, then hornblende, 
and granules of magnetic iron oxide. Neither nosean nor nephelin 
appears to be present, but a brown-yellow substance was observed, 
doubtless a product of the decomposition of these minerals. 

Phonolite from the Hartenfelser Kopf contains in a blue-grey mass 
distinct crystals of felspars, some of which exhibit twin-striation. 
Under the microscope the rock exhibits a mixture of small prisms 
and microliths, between which larger crystals are distributed. The 
latter are chiefly felspars, distinguished by the numerous crystals of 
magnetic iron oxide, augite and apatite enclosed within them. Most 
of these felspars are plagioclases, but a few are sanidins. Together 
with the felspars, augite occurs somewhat abundantly in the form of 
microliths and small prisms. Of especial interest is the occurrence of 
apatite in large quantity, raising the proportion of phosphoric acid 
in the rock to the unusual amount of 1°62 p. c., and often in crystals 
of considerable size. These phonolites are distinguished from the true 
phonolites, consisting of sanidin and hornblende, by their predominant 
amount of triclinic felspar and augite, but they gelatinise in the same 
manner. Certain rocks from Stockhohn near Ziirbach, Hiihnchen 
near Nieder-Elbert, and Scheidchen near Oberétzingen, exhibited a 
similar microstructure, and were found to consist principally of piagio- 
clase and augite, approximating, therefore, to the basalts. 

Lastly Emmons gives a microscopic description of the rock from 
Selberg near Quiddeldach in the Eifel, referred by Zirkel to the 
trachytes, and by v. Dechen to the phonolites. Under the microscope, 
the ground-mass of this rock appears to be formed chiefly of small 
felspar-crystals, together with microliths of hornblende and augite, 
and granules of magnetic iron ore and nosean. The larger crystals of 
felspar are all triclinic. The nosean crystals are mostly in a state of 
decomposition. Emmons regards this rock as belonging to the tra- 
chytic phenolites, like those which are found on the Roche Sanadoire, 


Mont Dore, and at Selesel in Bohemia. 
H. W. 


The Mineralogical and Chemical Composition of the Granitic 
Porphyries. By Baranowski (Jahrbuch fiir Mineralogie, 1879, 
199). 


- Tuts investigation relates to the perfectly identical granitic porphyries 
of Saxony, occurring in the Erzgebirge near Altenberg, in the neighbour- 
hood of Leipzig near Beucha, and on the Tummelberg. The ground- 
mass of these porphyries consists of separate grains of quartz, felspars, 
hornblende, and chlorite, associated with magnetic iron oxide and 
apatite. Among the microscopic constitutents, quartz and felspar are 
especially abundant. The occurrence of quartz in the pyramidal 
form in the granular ground-mass is characteristic of the granite- 
porphyries. The quartz is further distinguished by the numerous 
microscopic enclosures, partly vitreous, partly liquid, which it con- 
tains. The large crystals of orthoclase are accompanied by small 
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plagioclases. Especially remarkable is the discovery of vitreous par- 
ticles, enclosed in the felspars, inasmuch as such enclosures, though 
known to occur in the felspars of trachyte and quartz-porphyry, have 
not hitherto been observed in granites. Hornblende and chlorite must 
also be enumerated as essential constituents of the granite-porphyries. 
The chlorite is evidently a transformation-product of the hornblende, 
inasmuch as crystals are found, consisting of a layer of chlorite 
enclosing a nucleus of hornblende. Magnetic iron oxide appears in 
thin sections of the rocks in small isolated octohedrons, more fre- 
quently in granules irregularly distributed through the mass. Lastly, 
the presence of apatite is interesting, since this mineral has hitherto 
been found more frequently in basic rocks than in those which are rich 
in quartz. 

The following are analyses of two granitic porphyries: a, from 
Beucha; b, from Altenberg. 

SiO, Al,O;. FeO, CaO. MgO. K,O. NaO. H,O. 
a 663 154 (70 23 15 44 35 08 = 101-2 
Bb 671 121 87 25 16 53 24 06 = 1003 
is. Ws 


Pyroxenic Element of the Rock associated with Platinum 
from the Ural. By A. Des CLoizeaux (Compt. rend., Ixxx, 
785). 

From an examination of the optical and lamellar characters of this 

substance, the author concludes that it is a ferruginous sahlite. 


H. J. H. 


Saline Deposits in the Lava of the last Eruption of Santorin 
(Grecian Archipelago). By F. Fougqu® (Compt. rend., Ixxx, 
832—836). 

Tau deposits occurred in an islet named Aphroéssa, formed by volcanic 

agency. The following results were obtained in analysing several 

specimens :— 


Soluble in Water. 
Per cent. 
Magnesium bicarbonate 
chloride 
Sodium sulphate 
» chloride 
» carbonate 


Insoluble in Water. 


Magnesium carbonate 

Alumina; Ferric oxide 

Sulphuric acid (combined) 

Calcium sulphate ......eeee eee eee cree eeee 
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Neither iodine, bromine, nor potassium was found in any speci- 
men. The potash salts could not have been removed by atmospheric 
moisture, otherwise the magnesium chloride would also have disap. 
peared. The deposits were not, then, the result of simple evaporation 
of sea-water. It seems more probable that sea-water had found its 
way to molten lava in the interior of the volcauo, that the dissolved 
salts had then been fixed by the lava, and that on a subsequent erup- 
tion, the salts which were in greatest abundance had been volatilised, 
whereas those salts (e.g., of potash) which were in but small propor. 
tion, had remained behind. In reply to the possible objection, that 
magnesium chloride could not be volatilised as such in contact with 
water-vapour, Fouqué supposes that magnesia was volatilised, and 
was subsequently acted upon by carbonic acid, or by hydrochloric 
acid. 

C. Sainte-Claire Deville discusses the author’s theories. 

B. J. G. 


Wollastonite Nodules, Fassaite Pyroxene and Melanite 
Garnet, from Santorin Lava. By F. Fougui (Compt. rend, 
Ixxx, 631). 


THESE bodies have the following composition :— 


Wollastonite. 
Cracked, Associated 
with Associated with — with garnet 
Very pure. enclosures. , fassaite. melanite. 
PE see decweewe 46°2 45°5 — 43-9 45°7 45°0 
BN scdnesdecees 41°8 43°0 41°3 42°2 42:1 
Magnesia ........ 15 0°8 2°0 1:9 16 
Te 71 v2 9°5 8°6 8:1 
Sesquioxide of iron. 2°9 2°8 2°5 2°5 2°8 
99°5 99°3 99-2 100°9 99°6 
Melanite garnet. Fassaite pyroxene. 
Silica ...cecee cece 35°6 46°8 
BOGE <0 00550 -- 122 10°1 
Sesquioxide of iron.. 168 10°4 
EMMRB. cc ccce-cceses 33 24-9 
Magnesia........ 0. 12 68 
99°1 99-0 
H. J. H. 


The Augitic Felsite-porphyries, near Leipzig. By E. Kat- 
kowsky (Jahrbuch f. Mineralogie, 1875, 94). 


On some Trachytes of the Tokaj-Eperieser-Gebirge. By 
C. DornteEr (ibid., 95). 


CAL 
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Contributions to the Knowledge of the Rocks of South 
Greenland. By Kari Ursa (ibid., 95). 


On some peculiar Melaphyr Almond-stones from South 
Africa. By E. Conen (ibid., 113—127). 


Occurrence of Sapphire and Ruby with Corundum in the 
Culsagee Mine, Macon County, N. Carolina. By C. W. Jenks 
(ibid., 189). 


On the Crystalline Forms of Quartz, and the Trapezohedral 
Tetartohedry of the Hexagonal System. By A. Kenneort (ibid., 
27). 


On the Crystallisation of Galena. By A. Sapeseck (ibid., 
86). 


Crystallographic Notices. By A. v. Lasautx; Triakisoctohe- 
drons of Fluorspar from Strigau (ibid., 134). Albite from Guate- 
mala, 147.—Garnet from Geyer in Saxony, 149. 

Amethyst-twins with the Trigonal Pyramid, = from Ober- 
stein on the Nahe. By H. Laspryres (ibid., 190). 


The Pseudomorphs of Cordierite. By A. Wicumann (ibid., 
194). 


Crystals of Arsenic from Joachimsthal. By V. v. ZEruARo- 
vicu (cbid., 196). 


Organic Chemistry. 


Identity of the Brominated Derivatives of Tetrabromethane 
with those of Acetylene Perbromide. By E. Bourgoin 
(Compt. rend., lxxx, 666). 


By heating tetrabromethane, C,H,Br,, with bromine in a close vessel, 
a product is obtained which is almost entirely soluble in alcohol. On 
spontaneous evaporation, prismatic crystals are deposited, which have 
the composition and properties of bromated acetylene perbromide, a 
substance also obtained by the action of bromine on acetylene per- 
bromide. 


H. J. H. 


Conversion of Allylene into Mesitylene. By A. Scuroue 
(Deut. Chem. Ges. Ber., viii, 17—19). 
ALLYLENE is readily dissolved by oil of vitriol, and if the solution is 
diluted and distilled, mesitylene passes over. 
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In this reaction an allylene-sulphonic acid, C;H;.SO;H, is formed; 
its barium salt crystallises well, and is not decomposed by boiling with 


water. 
T. B. 


Preparation of Isopropyl Alcohol. By F. Firawitzky 
(Annalen der Chemie, clxxv, 380—381). 


THE iodides corresponding with the iso-alcohols are readily decomposed 
by water, and the author has utilised this reaction for the preparation 
of isopropyl alcohol. Isopropyl iodide is boiled for some time with 
10 parts ‘of water and an excess of lead hydrate, adding fresh quanti- 
ties of the latter from time to time. The iodide unacted on is subse- 
quently removed by filtration through a wet filter. The alcohol is 
separated in the usual way by potassium carbonate, and the traces of 
iodide present in it are decomposed by a small quantity of moist 
silver oxide. This process yields almost the theoretical amount of the 
alcohol. 
C. E. G. 


Synthesis of Secondary Butyl Alcohol. By J. Kanonyikorr 
and A. Sayrzerr (Ann. Chem. Pharm., clxxv, 374—378). 


Tuts alcohol was prepared by the reaction discovered by Wagner and 
' Saytzeff, namely, by acting on formic ether with a zine organic com- 
pound. The best method is to heat gently a mixture of one molecule 
of ethyl formate, two of ethyl iodide, and two of methyl iodide, with 
granulated zinc and a little zinc-sodium alloy, for a considerable time. 
The reaction, which is energetic at first, is known to be terminated 
when the contents of the flask solidify to a brown crystalline mass. 
It takes place in two stages, the first being 


HCO.OC.H; + Zn(C,H;). = HC(C.H;)(ZnOC.H;).0C,H;, 
and the second 


HC(C,H,)(ZnOC;H;).0C.H; + Zn(CH,), = 
HC(CH;)(C;H;)(ZnOC,H;) + Zn(CH;)(OC,H;). 


The product is now added to a mixture of ice and water, when it is 
decomposed thus :— 


HC(CH,)(C;H;)(Zn0C,H;) + 2H,0, = HC(CH;)(0,H,).0H + 
Zn(OH), + C.H.. 


Hydrochloric acid is added, and the liquid distilled. The distillate, 
as in the preparation of diethylcarbinol, is collected in two portions, 
and the alcohol is separated from the aqueous liquors by the addition of 
potassium carbonate. The oily liquid, after being dried over potas- 
sium carbonate, is converted into the iodide by gaseous hydriodic acid. 
After fractionation, the iodide, C,H,I, boils between 119° and 120°, 
and the alcohol prepared from it by digesting it with lead hydrate and 
water passes over at 98°—100°. When carefully oxidised with chromic 
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mixture, the alcohol gives methyl-ethyl ketone, C,H,O, boiling at 80°, 
and also acetic acid. These results prove the alcohol to be the methyl- 
ethyl carbinol of Butlerow and Ossokin (ibid., exlv, 257). 

C. E. G. 


- 


Synthesis of Diethyl-carbinol, a new Isomeride of Amyl 
Alcohol. By G. Wagner and A. Sayrzurr (Annalen der 
Chemie, clxxv, 351—374). 


Or the eight isomeric alcohols having the formula C;H,,0, namely, 
four primary, three secondary, and one tertiary, only five are at pre- 
sent known; the secondary and tertiary butyl carbinol, and diethyl- 
carbinol have not been obtained. The object of the present memoir is 
the method of preparation and a description of the properties of the 
last-mentioned alcohol. 

From certain theoretical considerations, the author was led to believe 
that the reaction between ethylic formate and zinc-ethyl would be 
found to be analogous to that which takes place between the zinc 
organic compounds and the acid chlorides of the acetic series; the 
first phase being 


HCO.OC.H; + Zn(C.H;)., = HC(C.H;)(Zn0C,H;).0C,H;, 
the second 


HC(C.H;) (ZnOC,H;).0C.H; + Zn(C2Hs)2 a HOC(C.H;).(ZnOC.H;) 
+ Zn(C.H;).OC.H;. 


The decomposition which takes place by the action of water on the 
first product may be thus represented :— 


HO(C,H;) (ZnOC.H;).O0C.H; + 2H,0 = HC(C.H;)(OH).OC.H; + 
Zn(OH), + C:Hy. 


That with the second product thus :— 
HO(C.H;).(ZnOC.H;) + 2H,0 = HC(C,H;)2.0H + Zn(OH), + C.H,, 


diethylcarbinol being formed. This hypothesis is supported by the 
fact that at the commencement of the action a syrupy liquid is formed, 
which gradually changes into a crystalline mass. Moreover, this 
syrup, when decomposed by water, yields neither diethylearbinol nor 
ethyl formate, whilst the more solid the crystalline mass the more 
diethylcarbinol is obtained. 

For the preparation of the alcohol, a mixture of one molecule of ethyl 
formate and four of ethyl iodide are heated with dry granulated zinc 
and a little zinc-sodium alloy in a flask, at first gently, and afterwards 
at 100°, the reaction being considered as terminated when the product 
solidifies to a crystalline mass. This is decomposed by adding it in 
small portions at a time to a mixture of ice and water; hydrochloric 
acid is added to dissolve the zinc hydrate formed, and the whole is 
distilled. In the first portions of the distillate oily drops come over 
along with the water: when this ceases to be the case, the receiver 
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should be changed, and the second portion collected, until the addition 
of solid potassium carbonate no longer causes the separation of any 
alcohol. The oily layer obtained from the aqueous solutions by this 
means, and which consists chiefly of ethyl alcohol, is dried over potas- 
sium carbonate, the alcohol removed by distillation in the water-bath, 
and the oily residue, after being washed with water, is added to the 
oil separated from the first portion of the distillate. This crude 
alcohol is best purified by converting it into the iodide, according to 
Butlerow’s method of passing gaseous hydriodic acid into the alcohol. 
The pure iodide has a characteristic odour, recalling that of turpen- 
tine. It boils at 145°, and its density at 0° is 1528. The acetic ether 
obtained by the action of the iodide on silver acetate boils at 132°, and 
its density at 0° is 0°909. A considerable proportion of amylene is 
simultaneously produced during this reaction. The diethylearbinol, 
C;H,,0, itself is prepared from the corresponding acetate by heating 
it to 130° with potassium hydrate in sealed tubes, and also by decom- 
posing the iodide with lead hydrate and water; the latter process, 
however, is very tedious. The pure alcohol, after having been dried, 
first over fused potassium carbonate and then over barium oxide, boils 
at 116°—117°. Its density at 0° is 0°832. Its odour very closely 
resembles that of amyl alcohol, and, like it, excites coughing. By 
careful oxidation with a chromic mixture it yields, besides acetic and 
propionic acids, a ketone of the composition C;HO, which, when 
further oxidised, also gives acetic and propionic acids. 

As this alcohol, of the formula C;H,.0, easily splits up into amylene 
and water, and by oxidation yields a ketone of the formula C;H,.0, it 
is evident it must be a secondary alcohol, and the acids which the 
ketone yields by oxidation, as well as the boiling-points of the alcohol 
and its derivatives, show that it must have the structure of methyl 
propyl carbinol, HC(CH;)(CH,.CH,.CH;).OH, or of diethylearbinol, 
HC(C.H;)2.0H. The method of preparation points to the latter, and 
it is unlikely that any isomeric change should have taken place during 
the reaction, since the simultaneous action of zinc-methyl and zinc- 
ethyl on ethyl formate yields an alcohol identical with ethyl-methy]l 
carbinol. 

The amylene corresponding with this alcohol is obtained by the 
action of alcoholic potash on the iodide, and after being washed with 
water, dried over calcium carbonate and rectified, boils at 36° It 
combines readily with hydriodic acid to form an iodide having the 


same boiling-point as that obtained from diethylcarbinol. 
C. E. G. 


Action of Nitric Acid on Normal Butyl Sulphide. 
By N. Grasowsky (Annalen der Chemie, clxxv, 348—351). 


From the researches of Oefele (ibid., cxxvii, 370, and exxxii, 86) and 
of Saytzeff (ibid., cxxxix, 354, and cxliv, 148), it would seem that the 
thio-ethers with normal radicals yield both oxides and sulphones when 
oxidised, whilst the other thio-ethers are only capable of forming 
oxides. This supposition is confirmed by the behaviour of normal 
butylic sulphide when treated with nitric acid. The action at the 
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ordinary temperature is ratuer energetic with acid of density 1°3, so 
that it is necessary to cool the mixture from time to time. In order 
to complete the reaction, however, the mixture should finally be heated 
for a short time on the water-bath. When cold, the product is diluted 
with water, and the oily layer removed by agitation with ether. The 
ethereal solution is next washed, first with water, then with a dilute 
solution of sodium carbonate, and again with water, after which the 
ether is removed by distillation. The oily residue, when allowed to 
cool, solidifies to a crystalline mass, which must be dried over sul- 
phuric acid, and the liquid portion removed by draining. The butyl- 
otysulphide, (CyH,)2SO, thus obtained crystallises in needles, which 
melt at 32°, and are decomposed by distillation. It is insoluble in 
water, but easily soluble in alcohol and ether. 

Normal butylsulphone, (C,H,).SO2, is prepared by slowly oxidising 
normal butyl sulphide with fuming nitric acid, and when the reaction 
is complete, evaporating on the water-bath until the excess of nitric 
acid is completely removed. ‘The residue is dissolved in ether, and 
washed first with dilute soda-solution, and then with water. On 
evaporating the ether, an oily liquid is left, which solidifies to a 
crystalline mass when dried over sulphuric acid. To purify this, it 
is pressed between paper, and recrystallised from alcohol with addi- 
tion of animal charcoal. It crystallises in plates, which melt at 43°5°, 
and are easily soluble in alcohol and ether. Both the oxide and the 
sulphone yield the normal mercaptan by reduction. 

In an appendix the density of normal butyl mercaptan is given as 
0858 at 0°; and at 16°, as compared with water at 0°, it is 0°843. 
That of butyl sulphide at 16°, as compared with water at 0°, is 
0°8386. 

C. E. G. 


Amylogen, or Soluble Starch. By L. Bonponnnau 
(Compt. rend., Ixxx, 671). 


AuyLoGeNn, whether prepared by dilute acids or alkalis, or by water 
under pressure, always possesses the same chemical properties by de- 
siccation. It becomes translucid with conchoidal fracture, and com- 
pletely insoluble in both cold and boiling water; but when mechani- 
cally divided with a fine file, it is largely dissolved by water; it is 
always soluble, more or less rapidly according to its state of cohesion, 
in soda and zine chloride. The effect of cohesion may be clearly seen 
in amylogen prepared with soda. If carefully precipitated by alcohol, 
itis soluble in a small quantity of water; but if the precipitate be 
simply compressed between the fingers, it becomes almost insoluble. 
om is so perfect a colloid, that it may be considered as a 
ype. 

The starch-granule is made up of concentric layers separated from 
each other by a cellular membrane. When this membrane is broken 
up by soda, &e., the starch coming in direct contact with water, dis- 
solves therein. 


H. J. H. 
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Cupric Glucosate. By M. Fineri 
(Gazzetta chimica italiana, 1875, 28-—29). 


Tue blue liquid formed by treating the solution of a cupric salt with 
glucose and excess of potash, contains a cupric glucosate, which is de- 
composed gradually at ordinary temperatures and quickly when heated 
with separation of red cuprous oxide, but may be separated in the 
form of a light blue precipitate by adding alcohol to the solution before 
the decomposition just mentioned takes place. 

The best way of preparing it is to dissolve 2 grams of glucose and 
§ grams of potassium hydrate in'50 grams of water, add a strong 
solution of cupric acetate, with agitation and cooling, till the precipi- 
tate formed redissolves but slowly, then filter the liquid into a flask 
containing 200 c.c. alcchol of 94 per cent. A precipitate of cupric 
glucosate will then be formed, which may be washed three or four 
times with strong spirit and dried in a vacuum over sulphuric acid. 

The glucosate thus obtained has a fine light sky-blue colour, and 
when perfectly dry may be kept for a long time without reduction of 
cuprous oxide ; it is not, however, quite pure, as it contains a small 
quantity of potash. It is very unstable while moist, and when heated 
in the dry state, it swells up and decomposes, with separation of 
cuprous oxide. It is not always obtained in exactly the same state, 
as the product of some operations dissolves in water, when fresh, with 
greenish blae colour and alkaline reaction, but after keeping for a 
month or six weeks, it becomes insoluble, and the product of some 
preparations is insoluble from the beginning. In all cases it dissolves 
easily in potash. Its solution in pure water is decomposed by boiling, 
depositing a greenish, flocculent substance, whereas the potassic solu- 
tion yields, when gently heated, an abundant previpitate of cuprous 
oxide. 

The quantity of copper in this substance was found in three prepa- 
rations to be 47°48, 47°57, and 47°66 p.c., agreeing nearly with the 
formula C,.H,Cu;C,.2H.0, which requires 47°36 p. c. 

When to a solution of glucose and caustic potash a concentrated 
solution of cupric acetate is added till the precipitate dissolves with 
difficulty, and the filtered solution is then left to itself without addition 
of alcohol, a blue precipitate of glucosate is obtained containing a 
larger quantity of water. 

By using sulphate of copper instead of acetate in the preparation, 
the author once obtained a precipitate containing 64°48 per cent. of 


copper. 


H. W. 


On a Crystalline Modification of Dichloraldehyde. 
By O. JacossEN (Deut. Chem. Ges. Ber., viii, 87—88). 


WHEN dichloracetal is treated with about five times its weight of cold 
sulphuric acid, the dichloraldehyde which is formed thickens in a 
short time into a half liquid mass, which contains, besides ordinary 
dichloraldehyde, a small quantity of the amorphous polymeri¢ modifi- 
cation described by Paternd, and also a second polymeric dichlor- 
aldehyde. 
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This compound is named by the author paradichloraldehyde. It is 
easily obtained pure by washing out ‘the thickened mass with water, 
and then with dilute alcohol, dissolving in a little hot alcohol and re- 
crystallising. It may also be obtained by leaving ordinary dichlor- 
aldehyde in contact with sulphuric acid, but if a small quantity of 
hydrochloric acid is present, no trace of paradichloraldehyde is obtained. 


Analysis gave— r 
Found. Calculated. 
Carbon .... 21°00 21°12 21-24 per cent. 
Hydrogen .. 2°04 1:98 —— « 
Chlorine.... 62°54 62°52 62°83, 
Oxygen .... — — 1416 ss, 


Paradichloraldehyde crystallises from alcohol in large, often very 
perfect and regular hexagonal pyramids, with sp. gr. 1°69. The angles 
of the lateral edges = 78° 40’. The crystals are easily soluble in hot, 
much less so in cold alcohol. They are also soluble in ether, hydro- 
carbons, and acetic acid. Boiling water dissolves only traces, and 
microscopical crystals of the same form separate on cooling. The 
melting-point lies between 129° and 150°. The melted mass solidifies 
on cooling in large crystals. At 210°—220° it sublimes, with for- 
mation of a small trace of ordinary dichloraldehyde. A quick and 
complete change into the liquid modification takes place between 240° 
and 245°, but concentrated sulphuric acid produces the change at 
120°—130°. The vapour-density cannot, of course, be determined ; 
nor could the author succeed in preparing any derivatives, from the 
composition of which the molecular volume could be calculated. 
When dissolved in carbon tetrachloride, it is slowly attacked by 
chlorine in the cold, under the influence of direct sunlight, trichlor- 
acetyl chloride being chiefly formed. Phosphorus pentachloride acts 
only at a temperature which would of itself produce the change into 
ordinary dichloraldehyde. It dissolves with the greatest facility in 
anhydrous acetic acid, especially when warmed, and separates out 
again unchanged. 


G. T. A. 


Heat evolved in the Decomposition of the Chlorides of 
several Fatty Acids. By W. Loncuinine (Compt. rend., lxxx 
667). F 


Tuz amount of heat evolved in the decomposition of these acid 
chlorides decreases as the acid used is higher in the series, and is, for 
acetic chloride, 17°50 heat-units (kilogram-degrees) ; butyric chloride 
(from fermentation), 14°75; isobutyric chloride, 13°08; valerie chlo- 
ride (from valerian), 12°66; valeric chloride (from oxidation), 13-43 ; 
and trimethylacetic chloride, 8°04 heat-units. Isomeric chlorides 
evolve different amounts of heat. 


H. J. o. 
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The Crotonic Acid from Citraconic Acid. 
By A. Preun (Deut. Chem. Ges. Ber., viii, 19 —20). 


Swarts obtained a new potassium crotonate from citraconic acid and 
mesaconic acid, but he did not isolate the corresponding crotonic acid. 
The author has now obtained the free acid, and finds that it differs 
from the three known modifications of crotonic acid. It is moderately 
soluble in water, from which it separates in colourless crystals, melting 
at 16° and boiling at 160°5°. Fused potash converts it into propionic 
acid, and the author is inclined to believe that it is identical with the 
methacrylic acid of Frankland and Duppa. 

The crude calcium salt of the new crotonic acid is contaminated 
with a very slightly soluble calcium salt, which yields an acid slightly 
soluble in water, and boiling at 232°. This is under investigation. 

_ ee 


Oxidation of Oil of Turpentine. By C. Hemper 
(Deut. Chem. Ges. Ber., viii, 20). 


WHEN chemically pure terpin is oxidised by dilute nitric acid, the pro- 
ducts are terebic acid, toluic acid, and terephthalic acid ; but excess of 
chromic acid oxidises it to carbonic acid and water. Imperfect oxida- 
tion by the last-named reagent leads to the formation of a syrupy acid, 
which is under investigation. 

z. B. 


Remarks on Geuther’s Paper on the Nitroethanes. 
By V. Meyer (Deut. Chem. Ges. Ber., viii, 29—31). 


THE author points out that the usual formule of nitro-ethane and 
nitro-methane are in accordance with most of the reactions of these 
bodies, and that they are quite capable of explaining Geuther’s results, 
his new formule being, therefore, unnecessary. 

. 2. 


The Formation of Sulphurea from Cyanamide, and its Com- 
pound with Silver Chloride. By EH. Baumann (Dent. Chem. 
Ges. Ber., viii, 26—28). 

As Mulder and Smit did not succeed in obtaining sulphurea by the 

action of hydrosulphuric acid on cyanamide, the author details the con- 

ditions of success. It can be very readily obtained when the ethereal 
solution of cyanamide is made slightly alkaline with ammonia before 
passing in hydrosulphuric acid. If a stream of hydrosulphuric acid is 
passed over the silver compound of cyanamide, heat is developed, and 

a slight explosion takes place. 

When a dilute solution of sulphurea is mixed with silver nitrate, a 
turbidity is produced, which disappears on the addition of more sul- 
phurea. Hydrochloric acid is now added, and small crystalline needles, 
containing (CSN.H,). + AgCl soon separate. This substance melts 
at 175°, and decomposes, with liberation of silver sulphide, when it is 
more strongly heated, or when it is boiled with water. 

T. B. 
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Distillation-products of Chlorhydrinimide. 
By A. Cravs (Deut. Chem. Ges. Ber., viii, 244—246). 


Wuen chlorhydrinimide, C,.H,;N;Cl,0,, which is formed by heating 
dichlorhydrin with strong alcoholic ammonia, is submitted to dry dis- 
tillation, it yields ammonia, ammonium carbonate, and chloride, and a 
small quantity of a thick basic oil, smeiling like the volatile alkaloids. 
On precipitating its solution in hydrochloric acid fractionally with 
latinic chloride, the last precipitates have the constant composition 
C,.H.;N;.2ClH + PtCl. The mother-liquor deposits, on standing, 
another salt consisting of CyHsNy,2ClIH + PtCh. 
C. S. 


The Constitution of Ammonium Compounds. By V. Mryer 
and M. Lecco (Deut. Chem. Ges. Ber., viii, 233—242). 


Tue dimethyl-dicthyl ammonium iodide obtained by the action of 
ethyl iodide on dimethylamine, is identical with that produced by 
acting with methyl iodide on diethylamine. They were converted into 
the chlorides, which are very deliquescent, and soluble in alcohol. The 
nitrates and sulphates also deliquesce at once in the air. When the 
chlorides are distilled, they are both resolved into methyl chloride and 
methyldiethylamine. The platinum salts are also absolutely identical ; 
they belong to the quadratic system, being combinations of P, OP, 
and sometimes 0 Po;a:c¢ = 1: 1:0854. 
When alcoholic solutions of the chlorides and picric acid are mixed, 
a precipitate of glistening yellow needles is obtained, consisting of 
N(CH3)2(C.Hs)20.C-H2(NO.)3. Both salts crystallise from water in 
brilliant yellow needles, melting at 285°. As the compounds obtained 
by these different reactions are identical, they cannot be regarded as 
H; 
LCH, 
molecular compounds, but they have the constitution, N—C2Hs, corre- 
2H; 


Cl 


sponding with that of ammonium chloride, ‘a 


Cl 
C. S. 


Some new Reactions by which Hydroxylamine is obtained. 
By V. Meyer and J. Locner (Deut. Chem. Ges. Ber., viii, 
215—219). 


By acting on the dinitropropane, CH;.C(NO,),CH:;, with tin and con- 
centrated hydrochloric acid, a most violent reaction takes place, but by 
using a dilute acid and keeping the vessel cold, the reaction can be 
regulated, and hydroxylamine and acetone are formed : 


CH;.C(NO.)..CH; + 8H = CH;.CO.CH; + 2NH;O + H.O, 
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It is very singular that no ammonia is produced, whereas sodium- 
amalgam reduces hydroxylamine in an aqueous solution so very 
readily to ammonia. During the reaction a small quantity of a gas 
is given off, which contains no hydrogen, but consists of pure nitrous 
oxide. 

In a previous paper it has been stated that ethylnitrolic acid yields 
ammonia when reduced by tin and hydrochloric acid ; if, however, the 
reaction be moderated, only hydroxylamine and ‘acetic acid are 
formed :— 


CH;.C(N.OH)NO, + H, + H,O = CH;.CO.OH + 2NH,0O. 


To obtain these results, ethylnitrolic acid is dissolved in tepid water, 
and the solution quickly cooled. Thus a magma of small needles is 
formed, to which an excess of granulated tin is added, and dilute 
hydrochloric acid, drop by drop, until no more heat is evolved. 

These reactions show that the rule, nascent hydrogen reduces nitroxyl 
to amidogen, does not hold good in these cases, the nitrogen being eli- 
minated as hydroxylamine, and at the same time replaced by oxygen. 

Nitroform yields with tin and hydrochloric acid, ammonia, hydroxyl- 
amine, prussi¢ acid, a little nitrous oxide, and a volatile compound 
which reduces a silver-solution, and seems to be formic acid. It 
appears that in this case a part of the nitroform is resolved into formic 
acid and hydroxylamine, and another part reduced to triazidomethane, 
which easily splits up into ammonia and prussic acid, or its anhydra- 


mide. 
C. S. 


Structural Formule of Hydroxylamine and its Amido-deri- 
vatives. By W. Lossen (Aunalen der Chemie, clxxv, 271— 


304). 
H H 


Or the two formule, NC and o=NCit, the former is to be preferred, 
because hydroxylamine is capable of uniting with acids like ammonia, 
and because it results from the reduction of nitrous acid, NO,.OH, 
by a reaction parallel with that whereby nitro-hydrocarbons are con- 
verted into the corresponding amido-derivatives: hence one-third of 
the hydrogen is thus represented as different in function from the other 
two-thirds. That this is in accordance with facts is shown by the 
following consideratiors :—Designating the three hydrogen-symbols 
in order, in the formula NH;O, as 1, 2, and 3 respectively, if the 
hydrogen-symbols 1 and 2 are dissimilar in function, benzanishydroz- 


amic acid, N (C;H,0) (CsH1,0:) HO, must be different from anisbenzhy- 
rowamic acid, N(CcH,O,) (C,H ,0) HO; whilst if 2 and 3 are dis- 
emilar in function, dibenzanishydroxylamine, N(C;H,0)(C;H,0) 
(CLHL0,)0, mans be different from benzanisbenzhydroxylamine, 


N(C;H,0)(CsH,0:) (C;EH,0) 0 ; and if 1 and 38 are dissimilar, anis- 
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dibenzhydroxylamine must be different from dibenzanishydroxylamine, 
1 2 3 
N(C;H;0)(C,;H;0)(CsH,O,)0; if, on the other hand, all these are 


similar in function, no isomerism is possible. 

In point of fact, benzanishydroxamic acid and anisbenzhydroxamic 
acid are not identical; the former melts at 133°—134°, the latter at 
147°—148°. In chemical reactions, also, they are dissimilar ; the neutral 
potassium salts break up on boiling with water, so that the radical in 
the 2 place is eliminated as potassium salt, whilst carbon dioxide and 
a urea containing the other radical result— 


1 2 3 
2N(C,;H;0)(C,H;O0.)KO + H,O = N.C,;H,.0 + CO, + 2C,H,O;K 
2N(C,H,0,)(C;H;0) KO + H,;0O — N.C,;H,,.0; - CO, ~ 2C,H;0.K. 


With excess of alkali (baryta-water) the reactions are such that the 
radicals in the 2 place are eliminated, and a monohydroxamic acid 
formed— 


1 2 3 1 
N(C;H,0)(C;H,0,)HO + H,O = N(C;H,O)H,O + C,H,O; 
N(C,H,0,)(C;H,O)HO + H,O = N(C,H;0,)H,0 + C;H,0,, 


and on heating alone, the radical in the 2 place is eliminated as an 

acid, whilst an alkalamide containing both radicals is produced; thus 

benzanishydroxamic acid yields anisic acid and anisanilide, whilst 

anisbenzhydroxamic acid gives rise to benzoic acid and benzoylamid- 
3 


anisol, CoH. NH(CO.C.HL) 


H 
It hence results that the formula, a= , accords with these reac- 
OH 
tions, as it represents two-thirds of the hydrogen as indifferent in func- 
tion from the other third; the hydroxylamic acids containing two 
. rhe 
radicals must therefore be of the form, N—C;H;O) , i.e., the hydro- 
O(C,;H;0 
gen replaceable by metals is really associated with the nitrogen; 
whether, however, the monohydroxamic acid are of the form 


H 
nZn 
\0(0;H;0) 


or 
is as yet undecided. 

The existence of two isomeric tertiary replacement derivatives of 
hydroxylamine is, however, inexplicable in this way ; nevertheless two 
tribenzhydroxylamines exist, the one (designated as a-tribenzhydroxyl- 
amine), melting at 141°—142°, and being insoluble in ether; the other 
(8-tribenzhydroxylamine), melting at 100°, and being readily soluble in 
ether. Possibly the formule— 


SO : 
N—C,H;O and 
\\O(C;H;0) 
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express the two bodies respectively ; possibly they are polymerides, or 
physical isomerides (?) of one another. 

Anishydrowamic and dianishydrozamic acids are prepared by acting 
on hydroxylamine hydrochloride, to which the exactly equivalent amount 
of soda has been added, with anisyl chloride (this latter is a_crystal- 
lisable solid, which cannot be heated to boiling without much loss by 
carbonisation. Cahours states that it is a liquid, and distils at 262°); 
a mixture of these two acids and anisic acid results; boiling water 
dissolves out the anishydroxamic acid from the mixture, together with 
part of the anisic acid, leaving the rest of the body and the dianis- 
hydroxamic acid undissolved. The crude anishydroxamic acid is 
then purified by treatment with warm absolute ether, which dissolves 
out the admixed anisic acid; or the mixed acids are converted into 
barium salts, the anishydroxamate being almost insoluble, whilst the 
anisate is readily soluble. The dianishydroxamic acid is isolated by 
treating with sodium carbonate, whereby the anisic acid is dissolved, 
together with a portion of the dianishydroxamic acid ; this latter is 
regained by adding hydrochloric acid, till only weakly alkaline, and 
then passing in a stream of carbon dioxide, whereby the dianishydrox- 
amic acid is precipitated ; if the alkaline liquid be allowed to stand too 
long, partial decomposition is brought about. 

Anishydroxamic acid is readily soluble in alcohol and boiling water, 
sparingly soluble in cold water, hardly in ether, and insoluble in ben- 
zene ; with hydrochloric acid and ferric chloride, it gives a dark-violet 
coloration ; its melting-point is 156°—157°; its potassium salt is an 
acid salt, N(C,H,O,)HKO, N(C;H,0,)H.0, difficultly soluble in cold 
water. ; 

Dianishydroxamic acid resembles dibenzhydroxamic acid, but is less 
soluble in alcohol; in ether it dissolves with difficulty; in benzene, 
not at all; it crystallises in needles melting at 142°—143°; it is 
decomposed by baryta-water into anisic and anishydroxamic acids. 

Chloranisyl and benzhydroxamic acid yield benzanishydroxamice acid, 


1 2 3 
N(C;H;0)(C,H,;0,)HO, crystallising in needles or prisms, melting at 
131°—132° ; with baryta-water in excess this compound breaks up into 
anisic and benzhydroxamic acids ; the potassium salt yields on decom- 
position with water, anisic acid and diphenyl-urea; by dry distillation 
it forms anisic acid and anisanilide. 

The isomeric anisbenzhydroxamic acid is obtained similarly from 
benzoyl chloride and anishydroxamic acid; it melts at 175°—148*, 
furnishes on dry distillation, benzoic acid and benzoylamidoanisol, 
melting at 153° to 154°, and breaking up on heating with strongly 
hydrochloric acid to 180°, into methyl chloride, benzoic acid, and 
amidophenol ; with baryta-water in excess, it gives rise to benzoic and 
anishydroxamic acids, whilst the potassium salt decomposes in pre- 
sence of water into benzoic acid and dimethyoxy!-phenylurea, 
CO {RH GH OCH? this latter giving rise to carbon dioxide, methyl 
chloride, and amidophenol, on heating to 180°—200° with strong hydro- 


chloric acid. 
By acting on dry potassium (or better, silver) dibenzhydroxamate 
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with benzoyl chloride, both a- and 8-tribenzhydroxylamine result ; these 
are separated by means of ether, which dissolves only the 8 modifica- 
tion ; alcoholic caustic potash converts both into benzoic and dibenhy- 


droxamic acid, some benhydroxamic acid being also formed. 
C. R. A. W. 


Diphenyl-in a Coal-tar Oil. By E. Bicuner 
(Deut. Chem. Ges. Ber., viii, 22). 
A sAMPLE of coal-tar oil was found to contain diphenyl, but it is diffi- 
cult to separate it from a fluid hydrocarbon, which hinders its cry- 
stallisation. 
7. & 


The Quinone of Mesitylene. By R. Firria 
(Deut. Chem. Ges. Ber., viii, 16—17). 


Tuis substance appears not to be a direct derivative of mesitylene, 
but an oxy-xylene quinone, C;H(CH;).(OH)O,. When it is treated 
with acetyl chloride, a crystalline substance is formed, and sulphur- 
ous acid readily converts it into the hydroquinone, CsH(CH;).(OH);. 
This hydroquinone, treated with zinc-dust, yields a hydrocarbon, 
which appears to be identical with meta-xylene, and acetyl chloride 
converts the hydroquinone into an acetyl derivative. - 
. B. 


A Reaction of Phenanthrenequinone. By A. LauBENHEIMER 
(Deut. Chem. Ges. Ber., viii, 224). 


On mixing 5c.c. of a solution of phenanthrenequinone in glacial acetic 
acid (1: 200) with 1 c.c. of toluene, adding 4 c.c. of concentrated 
sulphuric acid, drop by drop, and keeping the liquid cold, a bluish- 
green colour is produced. When this liquid after a few minutes is 
poured into water, a turbid purple solution is obtained, from which 
ether dissolves the colouring matter with a deep reddish-violet colour. 
This reaction is so sensitive, that even 0°0005 gram of the quinone 
may be detected by it. On evaporating the ether, a black mass is left 
behind, which in thin layers appears indigo-blue. Xylene yields a 
similar body, dissolving in ether with a cherry-red colour. 
C. 8S. 


Researches on some Derivatives of Natural and Synthetically 
prepared Thymol. By HE. Parerno (Gazzetta chimica italiana, 
1875, 13—24). 


It was shown some years ago by R. Pott (Deut. Chem. Ges. Ber., ii, 
121) and H. Miiller (ibid., 130), that by fusing the potassium salt of 
cymenesulphonic acid with potash, a phenol is obtained, having the 
composition of thymol from oil of thyme, viz., CHO, but differing 
from it in being liquid at ordinary temperatures, whereas natural 
thymol is crystalline. Subsequently, the isomerism of these two 
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thymols was traced through several of their derivatives, viz., in the 
thiophenols, C,H,,S, obtained by treating them with phosphorus 
pentasulphide (Fleischer, Chem. Soc. J. [2], xi, 1029, Fittica, ibid., 1227), 
in the oxyacids, C,,H,,O;, prepared by treating them with sodium and 
carbon dioxide (Kekulé and Fleischer, ibid., xii, 64), and in the 
cresols produced by treating them with phosphoric anhydride (Kekulé, 
ibid., xii, 64). Other experiments showed that the synthetically pre- 
pared thymol was identical with the product which Claus obtained 
by the action of iodine on camphor, and with Schweizer’s carvacrol 
(Kekulé and Fleischer, ibid., xi, 1228; xii, 66). 

The present paper contains a comparison of some other derivatives 
of these two thymols. 

The acetyl and methyl derivatives are identical in boiling-point and 
specific gravity, as may be seen from the following table :— 


From From 
natural thymol. cymene-thymol. 

B. p. (corr.) 244°7° 245°8° 

Acetate CuHlyO0.H.04 Sp. gr.at 0° = 1:009 1:010 
» 9 100° = 0924 — 

B. p. (corr.) ——-216°7° 216°8° 

Methylate CuHTAOOHL4 Sp gr. at 0° = 0°954 0°954 
» 9 100° = 0°869 0°870 


? CyoHi30 

product obtained by adding ethylene bromide to an alcoholic solution of 
thymol mixed with alcoholic potash, boiling the whole for some hours 
in an apparatus with reversed condenser, and dissolving out the 
resulting potassium bromide with water, is solid at ordinary tempera- 
tures, and crystallises from ether in beautiful lamin melting at 99°, 
whereas ‘the corresponding derivative of cymene-thymol does not 
appear to be crystallisable. 


Methyl-thymolsulphonic acids, C\oH;,,0CH;.S0,;H.—1. From Natural 
Thymol. From the experiments of Engelhardt and Latschinoff 
(Zeitschr. f. Chem., 1869, p. 43) it appears probable that the action of 
sulphuric acid on the methylic ether of natural thymol gives rise to 
the formation of two isomeric sulpho-acids, one of which yields a 
crystallisable barium salt containing 3 mol. water, while the other 
yields an amorphous barium salt. Paternd’s experiments confirm these 
results, and show that the products are the same whether the action 
takes slowly at ordinary temperatures or quickly at the boiling heat. 
When 1 pt. of methyl-thymol is heated for several hours with 1} pt. 
sulphuric acid of 63° B., and water is then added, an oily substance 
separates which crystallises on cooling; and the aqueous solution 
neutralised with barium carbonate deposits ‘a well-crystallised barium 
salt, an additional quantity of which may be obtained from the mother- 
liquor, while the uncrystallisable salt mentioned by Engelhardt and 
Latschinoff still remains dissolved. 

The crystalline barium salt (CjHjOCH;SO;).Ba + 3H,0, forms 


The ethylene derivatives ooo} C*H‘, however, are different. The 
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large hexagonal plates, having a vitreous lustre, but becoming opaque 
after some time; it is nearly insoluble in cold, somewhat more soluble 
in hot water; gives off the whole of its crystallisation-water at 110°, 
and decomposes at a somewhat higher temperature. ‘he lead salt, 
(CyH,,OCH;SO;),Pb + #H;0;;.forms very light, slender, shining 
needles, which do not give off all their water at 100°, and decom- 
pose at higher temperatures. The potassium salt, CyHi.OCH;.SO3K, 
crystallises from aqueous solution in large splendid anhydrous plates. 

The oily substance already mentioned as produced by the action of 
sulphuric acid on methyl-thymol, and afterwards crystallising, may be 
purified by pressure between bibulous paper, and recrystallisation 
from ether or from benzene. It then forms small needles, melting at 
150°—151°, very soluble in benzene, slightly soluble in ether. It is 
in all probability a compound analogous to sulphobenzide, and repre- 
sented by the formula 


C,H,(C;H;.CH;.0CH;)—SO.,—(C,H;.CH;.O0CH3;)C.H2. 
It gave by analysis 8°05 p. c. sulphur, the formula requiring 8°87. 


2.°.From Cymene-thymol.—A mixture of cymene-thymol with 
twice its weight of ordinary sulphuric acid, left to itself for a few 
hours, solidifies to a crystalline mass, soluble for the most part in 
water; and on neutralising the solution with barium carbonate, a 
barium salt is formed, which crystallises only from very strong solu- 
tions, forming a white mass, separable by washing on a filter with cold 
water into two salts, one of which (a) remains on the filter, and may 
be purified by recrystallisation from hot water, while the other (@) 
may be obtained by evaporating the wash-water. The a-salt, 
(CioH,,OCH;SO;).Ba + 34H,0, crystallises on cooling from its hot 
aqueous solution in small hard heavy prisms, having a vitreous lustre. 
The 8-salt, (CyoHiOCH;SO;).Ba + 5H,O, is very soluble in water, 
and crystallises in very light and very white needles. 


Thymol-sulphonic acids, CyHySO; = CyHi;SO;H.—Engelhardt and 
Latschinoff have shown that the chief product of the action of sul- 
phuric acid on natural thymol, under ordinary circumstances, is a 
sulpho-acid (distinguished as «), which forms lead and barium salts 
containing 2H,O, and a potassium salt containing 24H,0. 

Cymene-thymol, heated for some hours in the water-bath with rather 
more than its own weight of ordinary sulphuric acid, dissolves almost 
completely, and on adding water and neutralising with barium car- 
bonate, a mixture of two salts is obtained, one of which crystallises in 
anhydrous laminew yielding 28°44 p. c. baryta, while the other crystal- 
lises in needles containing 5H,O, or 15°12 p. c., and 23°02 p. c. BaO. 

The lead-salt, (CyH;OH.SO;)2Pb + 5H,0, crystallises in small 
shining needles very soluble in water. The potassium salt crystal- 
lises in shining needles containing a considerable quantity of water of 
crystallisation. 

On heating a solution of this potassium salt with dilute nitric acid, 
a heavy oil separates, which on cooling solidifies to orange-yellow 
crystals, soluble in ether and benzene, and slightly - eX in water. 

x 2 
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This substance melts at about 119°, and appears to be a nitro-deriva- 
tive of thymol. —_— 


The Action of Acids on Aromatic Nitro-compounds. 
By V. Meyer and J. Locuer (Deut. Chem. Ges. Ber., viii, 219—221). 


GervutHeR has shown that phosphorous acid converts nitroethane into 
acetic acid and ammonia. The most simple explanation for this fact 
is, that the acid first resolves this compound into acetic acid and 
hydroxylamine, which is then further reduced to ammonia. The 
correctness of this view can easily be proved. When any primary 
nitro-compound of this group is heated with aqueous hydrochloric acid 
to 100°, it yields the corresponding fatty acid and hydroxylamine, 
while the secondary nitropropane is, under the same conditions, con- 
verted into ammonia and a humus-like body. 

Hydroxylamine is easily reduced to ammonia by boiling it with a 
solution of phosphorous acid; but it is not altered by acting on it with 
hydrogen, even in presence of finely-divided platinum. If, however, 
a little platinic chloride is added to a solution of hydroxylamine hydro- 
chloride, and hydrogen passed through the solution, platinum is pre- 
cipitated, and at the same time ammonium chloride is formed. This 
reaction takes place but slowly at the common temperature, but at 
100° so readily, that if the current of hydrogen be not too strong, it is 
completely absorbed. - 


New Nitro-derivatives of Phenol. By A. BantLin 
(Deut. Chem. Ges. Ber., vii, 21—22). 


WHEN metanitrophenol is warmed with nitric acid of specific gravity 
1:37, two dinitro-derivatives are formed, one of which (y) passes over 
with water vapour, while the other (é) is non-volatile. The crude 
6-compound is perhaps contaminated with a fourth modification. 

y-dinitrophenol separates from water in bright yellow needles, which 
melt at 104°, and dissolve readily in alcohol or ether. -dinitrophenol 
separates from water in long silky needles, which melt at 141°, and it 
often separates from warm water as an oil. 

When metanitrophenol, or either of the above dinitrophenols, is treated 
with fuming nitric acid, an isomeride of picric acid is produced. This 
isopicric acid separates from water or nitric acid in bright yellow 
shining transparent prisms which melt at 174°. 

T. B. 


Action of Benzoyl Chloride on Potassium Sulphocyanate in 
Alcoholic Solution. By Linné Léssner (Journ. pr. Chem. 
[2], x, 235—261). 


THE action of potassium sulphocyanate on benzoyl chloride in alco- 
holic solution is to form crystals of benzoyl-ethyl-sulphocarbonic acid. 
They consist of hard prismatic needles, of a colour resembling that of 


ORGANIC CHEMISTRY. 641 


sulphur; they dissolve easily in alcohol and ether, but sparingly in 
water. The acid may be purified by forming the potassium salt, and 
precipitating with hydrochloric acid. Analysis proved that it had the 
empirical formula C,H,,NSO,; and its constitutional formula was 
established by the following decompositions :— 


C,H,:NSO, + 2KHO = C,H;COOK . + KCNS + C,H;OH + H,0 


Benzoate. 


CyH,NSO, + 5KHO = C,H;COOK + K,CO; + K.S + NH; 
+ C,H;OH + H,O. 


Cy»H,NSO, —- C.H,S + C,H;CN + CO,. 


From these decompositions it is evident that the crystals must have 
the constitutional formula 


Salts of the Acid.—The potassium salt is best prepared by adding a 
solution of potassium hydrate in alcohol to an alcoholic solution of 
the acid, and recrystallising from alcohol. It presents the appear- 
ance of small needles, very soluble in water, less soluble in alcohol 
and ether. 

If the potassium salt is cohobated with ethyl bromide, the ethyl- 
ether is formed, asa yellow heavy oil, which cannot be distilled without 
decomposition. If the ether be treated with potassium hydrate, it 
yields benzoate and carbonate of potassium, ammonia, alcohol, and 
mercaptan. When the ether is heated in a tube to 105°, crystals 
melting at 128°—129° are formed, which have not been investigated. 

The silver salt is white and flocculent, and turns black on boiling; 
the lead salt has a similar appearance, and is also unstable. Mercnric 
chloride produces a finely divided white precipitate, which may be 
boiled in water without decomposition. Copper sulphate gives rise to 
a greyish-green precipitate, which blackens on heating. 

If benzoyl-ethyl-sulphocarbamic ethyl-ether be mixed with an equal 
volume of alcohol, and saturated with dry ammonia gas, benzoyl- 
ethyl-carbamide is formed, crystallising in rhombohedrons, while mer- 
captan is evolved : 


N (ame nx { CsH,CO 
cof CH; +NH,= an fe C.H; + C.H,SH. 
SC.H, NH, 


It is a neutral body, and shows no tendency to combine even with 
sulphuric acid. Lead oxide replaces an atom of sulphur in benzoyl- 
ethyl-sulphocarbamic acid with oxygen, giving rise to benzoyl-ethyl- 
carbamic acid. It forms hard white needles, melting at 110°, easily 
soluble in alcohol and ether, but sparingly soluble in water. When 
treated with potassium hydrate, it yields potassium benzoate and car- 
bonate as well as alcohol and ammonia. The potassium salt is a 
white sandy powder. Ethyl bromide, under pressure, transforms it 
into benzoic ether, ethylamine, ether, and carbonic anhydride. 
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That the body formed by the action of benzoyl chloride in alcoholic 
solution on potassium sulphocyanate is not benzoyl sulphocyanate has 
been sufficiently proved. It may, however, be doubted whether its 
constitutional formula is 


C,H;CO Nf C,.H;CO 
CS { oa |O* { ot ae 


The latter formula is more probable, for the decomposition of the 
acid by potash, and that of the ether by ammonia, point to the presence 
of the group SH. 


W. R. 


On Paraxylic Nitril* and some of its Derivatives. By E. 


PateRNOo and P. Spica (Gazzetta chimica italiana, 1875, 
25—27). 


Tuts nitril has been obtained by several chemists, not, however, in the 
pure state, but always as an intermediate product in the preparation 
of paratoluic acid; thus Hofmann (Compt. rend., Ixiv, 390) obtained 
it by distilling toluidine with oxalic acid; Merz (Zeitschr. f. Chem., 
1868, p. 33) formed it by distilling the potassium salt of toluenesul- 
phonic acid with potassium cyanide, and this experiment was after- 
wards repeated by Engelhardt and Latschinoff (ibid., 1869, p. 623). 

Paterno and Spica obtain it in the pure state by a method indicated 
by Letts (Deut. Chem. Ges. Ber., v. 669), namely, by the action of 
potassium sulphocyanate on toluic acid. A well-dried mixture of 
2 mol. toluic acid (prepared by oxidation of camphor cymene) and 
1 mol. KCyS was heated for some hours ina flask connected with a 
reversed condenser. The product of this reaction yields by distillation 
an oil mixed with a solid substance (mostly toluic acid), and on dis- 
tilling this product in a current of steam, the greater part of the 
toluic acid remains behind, and a liquid passes over, which, after 
washing with weak potash, then with water, and drying with calcium 
chloride, distils for the most part between 210° and 216°, and yields 
by rectification perfectly pure paraxylic nitril. By distilling potas- 
sium paratoluenesulphate with potassium cyanide, a liquid was obtained, 
boiling nearly at the temperature above mentioned, but not yielding 
any crystallisable product. 

Paraxylic nitril, CSH,CH;.CN, is, when recently prepared, a trans- 
parent, strongly refracting liquid, having a decided odour of bitter 
almond oil, and a sweetish taste. Under a pressure of 761:8° mm. it 
boils at 217°8° (corr.). When cooled with snow, it solidifies to a mass 
of broad laminz melting at 28°5°. 


Paraaylic sulphamide, C,H, { , is formed by passing hydro- 
° 2 


gen sulphide into an alcoholic solution of the nitril, and partly sepa- 
rates after a while in the crystalline state, the greater part, however, 
remaining dissolved, and separating on addition of water. When 


* Called in the original paper “ Nitrile paratoluico.” 
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Sel hal WO 


urified by recrystallisation, it forms fine yellowish crystals melting 
at 168°. 

The sulphamide, treated in alcoholic solution with nascent hydrogen 
(from zine and hydrochloric acid), gives off hydrogen sulphide, and 
is converted, by assumption of hydrogen, into parazxylylamine, 

CH; 
CoHh { CH,.NH;. 
a. ©. 


Nitro- and Amido-derivatives of Benzanilide. 
By ENGLER and VoLKHAUSEN (Deut. Chem. Ges. Ber., viii, 84—37). 


In accordance with the prevailing view as to the constitution of benz- 
anilide, six mononitro-derivatives are possible, three of which should 
contain the NO, in the phenyl. Of these only two are known, but the 
third, metanitrobenzanilide, C;5H;.NH.CO.C,Hy.NO,, was obtained by 
digesting metanitrobenzoic acid with aniline, and crystallising the 
product from water. It forms colourless leaflets, which are easily 
soluble in alcohol, ether, or benzene, and melt at 144°, while a higher 
temperature causes the substance to sublime in yellowish needles. Its 
reduction by tin and hydrochloric acid leads to the formation of 
metamidobenzanilide, CsHs.NH.COC,H,(NH2). This body crystallises 
from water in long white needles, easily soluble in alcohol or ether, and 
melting at 114°. Attempts to obtain a monoxygenated base by its 
further oxidation were unsuccessful, also attempts to convert it into 
a nitril by the action of phosphoric anhydride. Its hydrochloride, 
C,;H,,ON2.HCl, forms shining white needles, and the platinum salt was 
obtained as a yellow precipitate. The sulphate, (C,s;H,ON2)2.H,SO,, 
forms colourless leaflets, easily soluble in hot water. 

The nitrobenzanilide of MacHugh was obtained by heating together 
molecular weights of nitrobenzoic acid and paranitraniline, and it can 
be separated from the product by crystallisation from hot water, in 
which it is tolerably soluble, although cold water dissolves it very 


sparingly. 
° T. B. 


Reduction of Parabromonitrobenzene. By R. Firria 
(Deut. Chem. Ges. Ber., viii, 15—16). 


Tue author has already noticed (Deut. Chem. Ges. Ber., vii, 1175), 
the formation of a small proportion of a new base during this 
reduction, but this base is formed in very variable proportions, the 
conditions which favour its production being unknown. It is isolated 
by neutralising the product and distilling with water, which carries 
over the new substance. This base gave numbers corresponding with 
the formula C,;H;BrCIN or C,H,BrClN, and it separates from hot 
water in colourless prisms which melt at 69°—69°5°. Its hydrochlo- 
ride forms transparent, violet, monoclinic prisms. 

The author thinks it probable that the above-mentioned base is 
identical with that to which Hiibner and Alsberg attributed the for- 
mula C;H;Br(NO;)NH2, but he intends to make farther experiments 
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to establish its constitution ; he has observed the formation of a similar 
secondary product during the reduction of orthobromonitrobenzene. 
T. B. 


Contributions to our Knowledge of the Azo-compounds. 
By W. Micuter (Annalen der Chemie, clxxv, 150—164). 


A GENERAL and characteristic reaction of the aromatic nitro-compounds 
is the formation of azo-compounds by the action of sodium-amalgam 
and water. Two nitro-groups, however, are required for the formation 
of an azo-compound, and in all experiments hitherto, the reaction has 
included two molecules of the mononitro-compound. The author has 
endeavoured to obtain from dinitro-compounds monomolecular azo- 
compounds containing two nitrogen-atoms combined in one molecule. 
Such compounds may be termed biazo-compounds, in order to distin- 
guish them from diazo-compounds. Experiments were first made with 
the ordinary dinitrobenzoic acid melting at 204°, and were afterwards 
extended to its isomeride, melting at 179°, which is obtained by the 
oxidation of dinitrotoluene. The products obtained by treating dini- 
trotoluene and dinitrobenzene in the same way could not be obtained 
chemically pure, while those derived from the acids presented great 
difficulties, since they, as well as their salts, are amorphous, have a 
brown-black colour, and are insoluble. 

I. Action of Sodiwm Amalgam on Dinitrobenzoic Acid melting at * 
204°.—The acid obtained is, when dry, an amorphous, brilliant black 
powder, resembling animal charcoal, which is decomposed by heat 
with decrepitation. It is insoluble in alcohol, ether, benzene, chloro- 
form, &c.; when brought into contact with caustic soda or potash, or 
with ammonia, it dissolves at once to a deep-brown liquid, and is re- 
precipitated unchanged by acids. The ammonia-salt furnishes, on 
evaporation, a brown, transparent, varnish-like mass. Black amor- 
phous precipitates are produced by barium, silver, mercury, and lead 
salts. Analysis of the free acid, dried at 170°, gave numbers which 


lead to the formula— 
N\o 
C.H;< NZ 
COOH 


The compound may, therefore, be named diazoxybenzoic acid. Its 
origin from dinitrobenzoic acid may be explained thus :— 


NO, N\o 
C,H; NO. +6H = 3H,0 + C,H;< NZ 
COOH COOH 


The bye-products obtained at the same time have not been inves- 
tigated. Barium, silver, and zinc salts of the diazoxybenzoic acid have 
been prepared and analysed. 

Bariwm Diazoxzybenzoate forms a very bulky precipitate, shrink- 
ing to a small mass when dried, and furnishing a black amorphous 
powder, which decrepitates when heated, and leaves much carbon 
behind. A curious property of this salt is that its particles, when 
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dried at a gentle heat, jump about for hours when placed in air or in a 
desiccator. If dried at a temperature exceeding 120°, it loses this 


(So \ 
property. The formula of the salt is (cits) N/~ ; Ba. 
COO /, 
Silver Diazoxybenzoate forms a black bulky precipitate, which dis- 
solves in strong ammonia. When dried, it becomes an amorphous 
powder, which is decomposed by heat with strong decrepitation. Its 


; ‘Oo 
formula is C,H;< NZ 
COOAg 
Zine Diazoxybenzoate is a brownish-black precipitate insoluble in 
water. It also, when dried, forms an amorphous powder, which decre- 
pitates less strongly than the other two salts. The formula of the zinc 


N 
salt is (cas xP) Zn. 
COO /, 
Attempts to produce diazobenzoic acid by reduction of diazoxy- 
benzoic acid led to no result. 
Action of Tin and Hydrochloric Acid on Diazoxybenzoic Acid— 
Diamidobenzoic Acid.—The following equation represents the re- 
action :— 


COOH COOH 


Diazoxybenzoic acid is, therefore, the middle link between dinitro- 
benzoic acid and diamidobenzoic acid, thus :— 


— NH, 
C,H; NY aa 3H: = H,0 + C,H; NH, 


C.H;~ NO, C.H3< NZ C.H;< NH: 
COOH COOH COOH 


Action of Fuming Nitric Acid on Diazoxybenzoic Acid—Nitrodiazoxy- 
benzoic Acid.—Red flocculi were obtained, resembling hydrated oxide 
of iron in appearance, and forming, when dried, a red amorphous 
powder, insoluble in ordinary solvents, but soluble in alkalis and 
ammonia. Precipitates are given with salts of the alkaline earths and 
heavy metals, resembling closely those of diazoxybenzoic acid. The 
formula of this acid is— 


It is, therefore, the mononitro-derivative of diazoxybenzoic acid. 
Tin and hydrochloric acid do not act upon this body, and so the author 
could not obtain from it triamidobenzoic acid. 

II. Action of Sodium Amalgam on Dinitrobenzoic Acid melting at 
179°.—The acid was prepared from dinitrotoluene by oxidation with 
fuming nitric acid. 

Crystalline derivatives could not be obtained, but by fractional pre- 
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cipitation of the barium salt, the formula of the new acid was found to 
NO 

The barium salt of isodiazoxybenzoic acid also exhibits the pecu- 
liarity of its particles jumping about for hours, when dried at a mode- 
rate heat. The two acids are distinguished from each other by their 
behaviour towards tin and hydrochloric acid, for while the ordinary 
diazoxybenzoic acid is easily converted into diamidobenzoic acid by 
these reducing agents, isodiazoxybenzoic is totally unaffected even 
on prolonged heating. 

III. Action of Sodium-amalgam on Dinitrobenzene.—When an alco- 
holic solution of dinitrobenzene is brought into contaet with sodium 
amalgam, the temperature rises rapidly, and the liquid becomes, 
according to the degree of concentration, blue, red, or green, and 
finally black. Possibly the compound is transitorily formed, which 
Church and Perkin obtained by the action of zinc, and to which they 
gave the name of nitrosophenyline; when the solution is added to 
water, a black insoluble precipitate separates, and the supernatant 
alkaline liquid remains of a blackish-brown colour. When hydro- 
chloric acid is added to the alkaline filtrate, a black precipitate is 
thrown down, which possesses all the properties of an acid. 

This body is black, amorphous, and insoluble in the ordinary solvents. 
The formula deduced from analysis by fractional precipitation is 
CyH»N,0o, but this requires confirmation. It is not attacked by tin 
and hydrochloric acid ; nitric acid converts it into a yellow amorphous 
substance, and when the boiling alkaline solution is treated with sodium- 
amalgam, ammonia is evolved, but no products are obtained which admit 
of investigation. The action of sodium-amalgam on dinitrotoluene is 
exactly analogous to its action on dinitrobenzene. Alcoholic solutions 
of caustic soda and potash produce a lively reaction with dinitroben- 
zene, and black amorphous substances are formed, which are partly 


soluble in alkalis. 
Se FA. 


Azophenylene. By A. Craus 
(Deut. Chem. Ges. Ber., viii, 37—41). 


It was found that azophenylene could not be obtained from azobenzene 
by passing it through red-hot tubes, however the conditions of experi- 
ment might be varied; at a high temperature, the products of decom- 
position are free from nitrogen, and consist chiefly of diphenyl, anthra- 
cene, and chrysene. Dinitrophenyl did not yield azophenylene, either 
by treatment with alcoholic potash, or by heating it with zinc-dust, 
and similar unsatisfactory results were obtained in the attempts to 
prepare it from benzidine by oxidation with permanganate, or with 
chromic acid. 

Azophenylene is most conveniently obtained from the brown pro- 
duct of the dry distillation of calcium azobenzoate. On dissolving 
this in alcohol saturated with ammonia, and passing sulphuretted 
hydrogen into the solution, nearly pure hydrazophenylene is preci- 
pitated, which, by sublimation, yields perfectly pure azophenylene 


ORGANIC CHEMISTRY. 647 


melting at 171°. It boils above 360°, and does not form a sulphonic 
acid, as the author had previously stated. 

Mononitrazophenylene, Ci.H;(NO.)N2, is formed by dissolving azo- 
phenylene in a mixture of fuming sulphuric and nitric acids, and 
boiling the mixture for eight hours; the addition of water precipitates 
the pure nitro-compound in slender, greenish-yellow needles, which melt 
at 209° to 210°, and sublime without decomposition at a higher tem- 
perature. It is reduced by sulphuretted hydrogen in ammoniacal 
solution, finally yielding a red product, probably amidazophenylene. 
The action of fuming nitric acid on azophenylene in alcoholic solution, 
yields a mixture of substances, in which there appears to exist a 
dinitrazophenylene, C:zH¢(NOz)2N2, melting at 131°. 

An addition-product, the dichloride, is formed when chlorine is passed 
into a solution of azophenylene in alcohol or benzene. The crystals 
are of a beautiful dark crimson colour, but are very unstable, decom- 
posing readily when allowed to stand, or when gently warmed with 
water, azophenylene being regenerated. Similar addition-products are 
formed by the action of hydrochloric and hydriodic acid, at 100° ; the 
compound with the former crystallises in deep yellow needles; that 
with hydriodic acid is dark green, almost black. Copper azobenzoate 
does not yield azophenylene when submitted to dry distillation, but 
azobenzene in a nearly pure state. 

C. E. G. 


Aniline Derivatives. By E. J. Mitts 


(Phil. Mag. [4], xlix, 21—24). 


To prepare a haloid derivative of aniline, the latter should be first puri- 
fied by digestion for a few hours with one-sixteenth of its weight of 
the corresponding mercuric salt, followed by fractional distillation. 
The direct action of chlorine, &c., on aniline itself is not attended 
with satisfactory results; it is better to dissolve the aniline in two or 
three volumes of glacial acetic acid (or to convert it into acetanilide), 
and to pass chlorine or bromine vapour over the surface of the mixture. 
This should be done in the manner described in the communication, 
which experience has shown to be the best. To obtain a minimum 
of tri-derivative, the operation should be stopped when the mixture 
partially solidifies, but if it be continued, the action is facilitated by 
dissolving the product in a little more acetic acid. After washing with 
water, the insoluble portion is heated with alcoholic potash, to remove 
traces of anilide, and the three derivatives are subsequently separated. 
The mass is heated for an hour to 100° with dilute hydrochloric acid 
(1 to 9), and allowed to cool. The liquid contains only mono- and 
di-derivatives, the insoluble portiom di- and tri-derivatives. A repeti- 
tion of the treatment removes the two former derivatives entirely, and 
the trichlor- or tribromaniline may be purified by distillation. The 
solution of the mono- and di-derivatives is precipitated by ammonia ; 
and the precipitate is washed, evaporated to dryness with hydrochloric 
acid on the water-bath, and treated with hot water, in which the di- 
derivative is very slightly soluble. This latter may be entirely removed 
in three operations. The final solution contains mono-derivative only, 
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when both that and the di-compound can be purified by distillation 
from aqueous soda in a current of steam. 

The melting-point of these substances has been very carefully deter. 
mined. Monochloraniline melts at 69°69°; trichloraniline at 77°05°. 
os _ prepared in a different manner by Lesimple, melted at 
96°5°. 

Monobromaniline melts at 61°8° (69 observations) ; dibromaniline 
at 78°82° (100 observations) ; tribromaniline at 116°22° (thirty obser. 
vations). 

Dichloraniline and iodaniline could not be obtained in quantity 
sufficient for systematic examination. 

J. W. 


Chloronitraniline. By A. LavuBENHEIMER and G. K6rRNER 
(Deut. Chem. Ges. Ber., viii, 224—225). 


Ween the dichloronitrubenzene melting at 54°5°, is heated with alco- 
holic ammonia for a day to 200°, achloronitraniline, C;H;C1(NO.)NH,, 
is obtained, crystallising from hot dilute alcohol in small, orange- 
coloured needles, while, when the product of the reaction is diluted 
with a little water, and allowed to stand, prisms are obtained. It 
volatilises with steam, melts at 113°5°, and forms unstable salts, which 
are decomposed by water. 
C. 8. 


Aromatic Creatines and Isomerides. By P. Grizss 
(Deut. Chem. Ges. Ber., viii, 221—224), 


Ko.se regards glycocyamine and creatine as simple substitution-pro- 
ducts of urea: 


Glycocyamine. Creatine. 
CO.NH, CO.NH:. 

N2 CO.CH,.NH; N 2 CO.CH,.N(CH,)H. 
H H 


If this view be correct, the metabenzocreatine, which ought to be 
more correctly called benzoglycocyamine, would be urea in which one 
atom of hydrogen is replaced by metamidobenzoy] : 


CO.NH, 
N} CO.CHN, 
H 


But on heating metanitrobenzoyl chloride with urea, and reducing 
the product with ammonium sulphide, a metamidobenzurea is obtained, 
which is not identical with benzoylglycocyamine. It crystallises 
from boiling water in small, white, glistening needles, having a slightly 
bitter taste. When it is heated to about 200°, it loses ammonia, and 
is converted into a neutral insoluble body. Its hydrochloride, 
COH;.C,Hi(NH,)CON,.CIH + H,O, obtained by dissolving the com- 
pound urea in tepid dilute hydrochloric acid, forms slender white 
needles. On adding platinic chloride to its aqueous solution, the com- 
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pound, (COH;.C,H(NH:.)CO.N,C1H),.PtCl, + HO, crystallises out, 
either in four- or six-sided plates, or in pale-yellow needles. Meta- 
midobenzoyl-urea dissolves also in potash, but separates again on 
passing carbon dioxide through the solution ; mercuric chloride pro- 
duces in the alkaline solution a white precipitate. 

When amidobenzoylurea is boiled with baryta-water, it yields, like 
benzoyl-glycocyamine, amidobenzoic acid, ammonia, and carbon diowide, 
but these are only the final products, wramidobenzoic or benzhydantoic 
acid, CsH,N.O;, being first formed. While benzoylglycocyamine is 
not changed by boiling concentrated hydrochloric acid, the isomeric 
urea is easily resolved by the hot dilute acid into urea and amido- 
benzoic acid. 

C. S. 


Monethylene-dinaphthyl-diamine. By F. Reuter 
(Deut. Chem. Ges. Ber., viii, 23—25). 


Tis base is produced when naphthylamine is digested with ethylene 
bromide, this latter being advantageously diluted with twice its weight 
ofbenzene. Monethylene-dinaphthyl-diamine melts at 127°, is insoluble 
in water, and only slightly soluble in absolute alcohol, but it dissolves 
readily in ether. Fine crystals of it were occasionally obtained from 
benzene, ligroin, amyl alcohol, or carbon disulphide. This base is pro- 
bably constituted as follows :— 


Its salts crystallise well, and the sulphate is one of the least soluble 
of them. It forms microscopic glistening crystals, which contain— 


<< 


Dg B80, 
~y 


H 
CyoH, 


When monethylene-dinaphthyl-diamine is treated with chlorocar- 
bonic ether, monethylene-dinaphthyl-diamine urethane is formed. It is 
easily soluble in alcohol, and melts at 156°. This and other derivatives 
of monethylene-dinaphthyl-diamine will be subjected to further investi- 
gation. 

T. B. 


The Power of Organic Bases to Hinder Oxidation. 
By C. Binz (Deut. Chem. Ges. Ber., viii, 32—34). 


In reply to the strictures of Schaer on the author’s results, he points 
out that a solution of quinine, containing | part in 1,000, has a well- 
marked effect in hindering the oxidation of indigo, while a solution 


650 ABSTRACTS OF CHEMICAL PAPERS. 


containing 1 in 5,000 or 10,000 has a perceptible influence. Strych- 
nine or atropine salts have little or no effect, while salts of morphine 
hinder the oxidation just as quinine does. 

T. B. 


Chemical Nature of Digitalin. By C. Kosmann 
(J. Pharm. Chim. [4], xx, 427—437). 


THERE exists in the purple Digitalis a principle which has been suc- 
cessively named digitalin, digitasolin and digitaletin. It is soluble in 
water, very hygroscopic, and readily changed by the action of water, 
acids and alkalis. Dilute hydrochloric or sulphuric acid first decom- 
poses it into glucose and insoluble digitalin ; the latter by prolonged 
action of the acid is decomposed into glucose and digitaliretin, which 
has also been named paradigitaletin ; and finally the digitaliretin de- 
composes into dehydrated digitaliretin and four molecules of water. 

Digitalin exists in the plant chiefly in a soluble form, but by the 
action of the aqueous, saline and acid agents present, a part of it 
becomes transformed into glucose and insoluble digitalin. Both the 
soluble and insoluble digitalin are glucosides—in the former case 
digitaliretin is combined with two molecules of glucose, and in the 
latter with one only. 

The following is the elementary composition of soluble digitalin 
furnished by analysis, and also that required by theory from the for- 
mula, C5s5H—y027 =~ 


By analysis. By theory. 
- Sere 55°26 55°69 
TE éieaee 7°89 7°26 
eee 36°85 37:05 


Insoluble digitalin, called also by the Germans digitaletin, has the 
formula, CyH¢0is— 


CH Ox, + 3H,0 = 20.Hi2.0, + CoH Ors. 
Soluble Glucose. Insoluble 
digitalin. digitalin. 


Its elementary composition is by analysis: 58°741 p.c. carbon, 7°692 
hydrogen, and 33°567 oxygen. 


Digitaliretin has the formula, C3)H500,0, and its elementary composi- 
tion is— 


By analysis. By theory. 
Tie staves 63°225 63°50 
Te snenes 8°414 8°77 
ee 28°361 27°73 


Dehydrated digitaliretin, Cy.H,.O,, is the last term of the decom- 
position of digitalin— 


Cy Horo — 4H.O = CoH y20y. 


Its elementary composition from analysis is: C, 72°289; H, 8°434; 
O, 19:277. 
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Digitalin resembles salicin in being transformed into less soluble 
bodies by the loss of glucose, and in its power of combining with 
bases. 

M.M. Homolle and Nativelle give the following as the elementary 
composition of their digitalin and crystallised digitalin :— 

Digitalin. Crystallised digitalin. 
62°08 
8°23 
29°69 


The author is of opinion that the former was not sufficiently pure 
for analysis, and that the latter was a mixture of insoluble digitalin 
and digitaliretin. 

H. J. H. 


Bile Pigments.—Part IV. By R. Mary 
(Annalen der Chemie, clxxv, 76—87). 


THE most convenient source of bilirubin is ox gall-stones, which are 
remarkably uniform, containing but little cholesterin and a large 
amount of bilirubin. Human gall-stones vary greatly, in most in- 
stances consisting almost entirely of cholesterin. Those which resemble 
ox gall-stones in appearance and composition are very rare. The 
author gives the details of the method of analysis of ox gall-stones, 
and the following are the results he obtained :— 


Soluble portion joo ae 


09 per cent. 

Ethereal extract (fat) 5°28 

Phosphates and bases in 
combination with biliru- 1-41 
bin ..... eevcccescees ; 

Bilirubin 


”? 


He has also made experiments for the purpose of determining the 
formula of biliverdin. Analyses were made of the compound pre- 
pared by passing a current of oxygen through an alkaline solution of 
pure bilirubin, and also by exposing a solution of the substance in 
monochloracetic acid to the action of the atmosphere, and then pre- 
cipitating with water. The results agreed with the formula, C,,H,;N.O,, 
which was confirmed by estimating the amount of biliverdin obtained 
from a known quantity of pure bilirubin. The increase in weight was 
found to be 4°3 per cent., the formula, C,,Hi,N2O,, requiring an in- 
crease of 5°6, whilst with Staedeler’s formula, C,.HaN20;, it would be 
11:9. If Thudicum’s view were correct that carbonic anhydride is 
eliminated, there should be a loss of weight. 


C. E. G. 


Decomposition of Albumin. By P. Scuiirzunspercer 
(Compt. rend., lxxx, 232—236). 


AtBuMIN, when deeomposed by baryta between 100°—140°, yields 
carbonic, oxalic, sulphurous, and acetic acids, ammonia, the elements 
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of urea, oxamide and taurine, tyrosine, amido-acids of the fatty series, 
and amido-acids with more oxygen and less hydrogen. 
H. J. H. 


Physiological Chemistry. 


On the Processes of Decomposition which occur in the Animal 
Body on Feeding with Meat and Carbohydrates, and with 
Carbohydrates alone. By M. von Perrenxorexr and C. Voir 
(Zeitschrift fiir Biologie, ix, 435—540). 


THE object of this treatise is to ascertain how the utilisation of carbo- 
hydrates takes place in the bodies of carnivora when given with meat, 
or when given alone; in what quantities they must be given to keep 
the body up to its normal standard, and as regards this point, what 
relation they bear to fat; and lastly, whether of the carbohydrates 
taken in, as in the case of fats, a part can be deposited in the body 
unchanged, e.g., as fat, and in what relation such deposit stands to 
that derived from the fat of the nourishment. The authors’ experi- 
ments, which are detailed at length in the paper, extended over a 
period of several years, and consisted of 27 series. They were made 
on the same large dog which had been the subject of previous ex- 
periments. The chief results obtained are seen in the following 
table :— 


Nourishment. Changes in the body. Oxygen. 
Fat. 
4a Starch : 
Meat —" & | Flesh | Flesh | or | z # |Taken e 
‘ Fat.| _- Jdecom-|on the} sugar | [2 2 P : 2 
fresh. | Sugar, Z all | tole ta Fs & aod in. g 
dry. | Posed. | body.|decom-} 53 |. | a2 3 
A posed.| 25 |ov}] $8 a 
an Ale B ‘a2 
g a) Qa 
e le | 8 
= o Q 
_ 379 17);— 211 | —211) 379 +17 | — 24 — | 430 
_ 608 22|— 193 | —193) 608 +22 | — 22 — — 
(302) | (354) | — | 800] (352)} — 50! 354 = iwt $8 om | 
(340) | (398) | — | 900] (889)} — 49| 398 — j|—| 19 | 500 | 442 
210 10; — 436 | — 36) 210 —10 8 — — 440 
400 | 227Su.) — | — 393 | + 7 227Suj} — 25 _ — 435 
400 | 344 6; —]| 344] — 18] 344 +6/—! 389 467 382 
500 | 167 6|—I]| 530] — 80] 167 +6/— 8 268 269 
500 | 182Su.! — | — 537 | — 37/182 Suy — — 16 255 350 
800 | 379 14|; — 608 | +192) 379 +14) — 55 — 472 
1500 | 172 4 | —]1475 | + 25)172 +4/—] 438 561 487 
1800 | 379 10 | — | 1469 | +3831] 379 +10 | — | 112 — 611 
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The authors draw the following conclusions, throwing light on the 
action of starch or sugar on the processes of decomposition in the 
animal body. As regards the transformation of material, it is just 
the same whether starch becomes converted into sugar in the intestine, 
or whether an equivalent quantity of grape-sugar is allowed to be 
absorbed from the intestine. When the various carbohydrates have 
once entered the juices of the body, the different parts of the body 
bear of course the same relation to them in herbivora that they do in 
carnivora. Hence it is perfectly untrue to say that experiments of 
feeding a carnivorous animal on starch or sugar have no value to 
show the significance of the carbohydrates. The dog, the authors 
consider, is the most suitable animal for experiments on the prin- 
ciples of nutrition, for he can take all sorts of food, and in most 
cases digestion is wholly completed in 24 hours. The sugar, say the 
authors, that has entered the circulation always decomposes within 
24 hours (with the exception perhaps of a small quantity) and is 
finally changed into carbonic acid and water, and then excreted. 
Scheremetjewski’s experiments of injections into the veins do not, 
according to the authors, at all prove that sugar does not undergo 
combustion in the body, for, as Voit has previously insisted on, the 
results of the direct introduction of substances into the blood cannot 
be compared with the ordinary processes by which substances reach 
the blood from the intestine. 

The occurrence in the excretions of a quantity of carbon equal to 
that contained in the carbohydrates consumed, is no proof against the 
conversion of carbohydrates into fat, for there are other carbonaceous 
bodies decomposed in the body, especially albuminous bodies, and 
sometimes fat. The authors, who estimate the amount of the decom- 
position of albumin by the quantity of nitrogen contained in the feces 
and urine, reason in substance as follows :—If the amount of carbon of 
the decomposed albumin and of the carbohydrates taken in be less than 
that excreted, carbon must have been given off from the body; but as 
the carbon of the albuminous bodies has already been taken into con- 
sideration, it can only have come from the non-nitrogenous parts of 
the body, and of these the only important one is fat. It is highly im- 
probable that at the same time sugar introduced from the intestine 
changes into fat, and fat already deposited in the body decomposes. 
With 200 parts of dry starch the dog loses no fat, and if, as when he 
is starving, 100 parts of fat were decomposed, 100 parts of fat would 
have to be formed from 200 parts of starch, which is impossible ; but 
this is easily explained if we consider that the starch is more easily 
decomposed than the fat, and guards it from combustion, and that it 
is only when the carbohydrates of the nourishment are insufficient that 
the fat of the body is attacked. But if in the secretions there be less 
carbon than in the decomposed albumin, and in the starch and fat intro- 
duced, then carbon has been retained in the body. This may be calcu- 
lated as occurring in the fat. As long as the fat introduced is suffi- 
cient, this may be considered as causing the deposit of fat, and 
there will be no necessity for deriving the fat from other bodies. 
From previous experiments the authors have proved that in the 
decomposition of albumin and separation of the nitrogenous pro- 
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ducts of decomposition, one of the first non-nitrogenous compounds 
formed is fat; the question now is, how much fat can be formed 
from albumin? Voit considered, with Henneberg, that the maxi- 
mum quantity from 100 parts of fresh meat was 11°22 of fat. If 
the fat deposited does not attain to, and in no case exceed that 
formed from the decomposed albumin, then it is highly probable 
that the fat has not: proceeded from the carbohydrates. In the authors’ 
experiments the percentage of fat to be derived from fresh meat has 
never exceeded 11. They find xo relation apparent between the 
amount of carbohydrates taken in and the amount of fat deposited, on 
the other hand, the amount of fat bears an unmistakeable relation to 
the amount of meat decomposed. It is important that when a con- 
siderable quantity of starch has been given without meat, an increase 
in the starch does not produce an increase in the deposit of fat, thus :— 


Fat deposited from the 


Dry starch taken in. starch or albumin. 


Meat decomposed. 


379 
608 


211 24 
193 22 


The following table shows the relation between the fat deposited 
and the meat decomposed :— 


Fat deposited from Deposit 
Dry starch taken | Woat decomposed. starch of fat calculated 
in, . 
or albumin. from (1.). 
(1.) 379 211 24 — 
(2.) (844) (344) (39) 39 
(3.) 379 608 55 67 
(4.) 379 1469 112 132 


Although the fat does not proceed from the starch, it is evident 
that there must be some relation between the amount of starch con- 
sumed and the deposit of fat. For as the starch protects the fat 
formed from the albumin from further decomposition, so by increasing 
the starch up to a certain point, more of this fat will be spared both 
absolutely and relatively. Hence every amount of albumin requires a 
certain quantity of carbohydrate in order that the fat formed from it 
(the albumin) may be entirely deposited. 

In short, the results of the authors’ experiments are that the carbo- 
hydrates always pass over entirely into carbonic acid and water, but 
that they spare fat, which is separated from the albumin, and that the 
amount of this saving depends on the amount of the fat derived from 
the albumin, and on the amount of the carbohydrate. The authors 
have, in spite of extreme experiments, never required carbohydrates 
for the formation of fat, and they believe that under no circumstances 
is fat deposited from a carbohydrate in the dog. It is of course not 
strictly proved that the same occurs in other animals, but it seems 
to them highly probable. The experience of farmers confirms the 
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authors’ view, for they (the farmers) find that it is only in presence of 
abundant albumin that much fat is deposited. Alluding to the old 
view, the authors say that no proof has as yet been given that carbo- 
hydrates become converted into fat. The authors then enter at some 
length into the processes which occur on feeding with carbohydrates 
with or without albumin. Here we cannot follow them in this 
abstract; suffice it to say, they conclude that, like fat, the carbo- 
hydrates diminish to some extent the decomposition of albumin, and 
hinder the excretion of fat, but, unlike the fat, when increased in 
quantity, the carbohydrate always becomes wholly oxidised, whereas 
the fat of the nourishment, when increased, is deposited. In fatten- 
ing an animal, in order to produce a prolonged and considerable de- 
posit of fat and albumin, the important point is to maintain the 
correct relative proportion between the albumin and carbohydrate ; 
for if there be too little carbohydrate, not all the albumin possible is 
protected from decomposition, and not all the fat formed from the 
albumin is deposited. An excess of carbohydrate consumed is decom- 
posed, and may be deleterious. If there be absolutely too much albu- 
min, the animal will not be able to digest and absorb sufficient carbo- 
hydrate in order to deposit the maximum quantity of albumin, and to 
protect the fat. The maxima of albumin and carbohydrate must 
therefore depend on the powers of digestion and absorption possessed 
by the animal. 

Supposing the conditions of the decomposition of fat or carbohydrate 
to remain the same, it is easy, on knowing the amount of fat-decom- 
position with a particular diet, to calculate how much fat is disinte- 
grated or deposited. You must, of course, know in both cases how 
much fat is absorbed from the intestine, how much albumin is decom- 
posed, and how much fat it forms, and lastly, how much carbohydrate 
is taken in, and how much fat this is equivalent to. In the fcllowing 
example, meat is considered to form 11-22 p. c. of fat and 175 parts of 
starch are taken as performing the same services as 100 parts of fat :— 


At first. Afterwards. 
Nourishment. { Se meat. 400 meat. 

210 starch. 344 starch. 
Fat from the decomposition of albumin. . 49 46 
Fat-equivalent of the starch ..........-. 120 197 
Fat of the nourishment .........0+04. 10 6 
ET CEE ccd ecesssnedessceceda 179 249 
Effect on the body ......0..sesesseces -18 +45 
Fat-decomposition.......eeeeeseeeees 197 204 


The authors’ experiments show that on an average 175 parts of 
starch are equivalent to 100 parts of fat in regard to their material 
actions in the body. We may add that in these experiments the 
authors used the same respiratory apparatus they have previously em- 
ployed to estimate the absorption and excretion of gases. » 

EK. C. B. 
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Quantity of Oxygen which can be absorbed by the Blood 
under various Atmospheric Pressures. By P. Bert (Compt. 
rend., lxxx, 733—736). 


In former papers M. Bert stated that the oxygen of the blood in- 
creased with higher and diminished with lower barometric pressure 
(vide this Journal, 1872, pp. 831 and 1029). The experiments of 
M. Fernet, however, have shown that the greater part of the oxygen 
in the blood is independent of barometric pressure, and consequently 
exists in a state of true chemical combination. In order to reconcile 
these apparently contradictory results, M. Bert has made another series © 
of experiments. These showed that M. Fernet’s conclusions were 
correct, not only within the limits of pressure within which his obser- 
vations were made, but even down to 8 centimeters, a pressure quite 
inconsistent with life. The contradiction between M. Fernet’s and 
M. Bert’s former results thus appeared to be greater than ever; but 
M. Fernet’s and M. Bert’s present experiments were made with blood in 
glass apparatus at a temperature of about 16° C., while M. Bert’s former 
ones were made with blood drawn from the living body, and conse- 
quently at nearly 40°. On repeating his present experiments with 
blood in vessels warmed to 40°, he obtained a result intermediate 
between his own former ones and M. Fernet’s, i.e., the proportion of 
oxygen in blood, saturated with it by agitation in a glass, diminishes 
very decidedly with diminution of barometic pressure, but not so much 
as in the blood contained in the vessels of the living animal. The 
reason of this he believes to be that the blood in the lungs is not 
brought sufficiently into contact with air to allow it to become 
thoroughly saturated with oxygen. The anoxryhemie or diminution 
in the oxygen of the blood in men or animals at low barometric pres- 
sures, and the mal des montagnes consequent thereon, depends, there- 
fore on two factors. One of these is physico-chemical, viz., diminished 
capacity of the blood for the oxygen, and the other is physiological, 
viz., the inability of the respiratory efforts to saturate the blood with 
oxygen, even upto that capacity. His experiments with increased 
barometric pressures showed that the excess of oxygen taken up by 
the blood under increased barcmetric pressures is exclusively dissolved 
in the plasma, and follows Dalton’s law. It does not increase so rapidly 
in the blood of living animals as in blood treated in a vessel, owing to 
the inability of the respiratory movements to produce complete satura- 
tion. His general conclusions are that there exists a combination of 
oxygen with hemoglobin, which can be obtained by agitation of the 
blood with air at the normal pressure, and to which an increase of 
pressure adds nothing. This combination remains stable at a tempera- 
ture of 16°, under progressive diminutions, to about one-eighth of an 
atmosphere; but at the temperature of the body in mammals it under- 
goes dissociation in proportion to the diminution in pressure. 


Zz, a @. 
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On a New Body occurring in the Urine after Ingestion of 
Chloral Hydrate. By Muscutus and pe Merme (Compt. 
rend., Ixxx, 958—961) . 


In the urine of dogs poisoned by chloral, Feltz and Ritter found 
chloral, sugar, and another organic substance, which they were unable 
to examine on account of its minute quantity. On examining the 
urine of persons who were taking 4 to 5 grams of chloral hydrate per 
diem, the authors found it to present a strongly acid reaction, to 
reduce a cupro-potassic solution, and to rotate polarised light to the 
left, the amount of rotation increasing with the dose of chloral 
employed. The organic body of which they were in quest is preci- 
pitated most readily by subacetate of lead. From this precipitate they 
have separated an acid, which crystallises in a stellate form, resembling 
tyrosine under the microscope; it contains 31°60 C, 4°36 H, 26-7 CL. 
The acid crystallises well only after it has been freed from nitro- 
genous products. It is very soluble in water and alcohol, less so ina 
mixture of ether and alcohol, and almost insoluble in pure ether. 
It reddens litmus-paper strongly, and decomposes carbonates with 
effervescence. It is not displaced by acetic acid. On boiling, it 
reduces alkaline solutions of copper and bismuth, as well as salts of 
silver. It decolorises sulphate of indigo; rotates polarised light to 
the left. Its potassium salt also has a left-handed polarisation, corre- 
sponding with («#) = — 60. The urine of persons taking 4 or 5 grams 
of chloral hydrate contains about 10 or 12 grams of this substance per 
litre. The authors have obtained the salts of potassium, sodium, and 
copper in a crystalline, and a salt of barium in an amorphous form. 
All these salts are soluble in water, and insoluble in absolute alcohol. 
The only combination which they have found insoluble in water is the 
precipitate with subacetate of lead. Heat rapidly decomposes the acid, 
which becomes yellow, even at 100°. When heated with a solution of 
potash, it becomes brown, evolving an odour of caramel, and yielding 
its chlorine to the potash. Its solution does not yield chloroform 
when treated by the method of Mdlle. Tomaszewicz, so that the chloro- 
form obtained from urine is derived from a little chloral in it, which 
has been excreted in an unaltered condition, but a considerable part of 
the chloral combines with a substance derived from the organism, and 
is eliminated by the urine in this state of combination, In this 
respect chloral resembles benzoic acid, and ought to be classed with it 
in regard to its mode of elimination. 

The authors propose to designate the acid they have found by the 
provisional name of urochloralie acid. 


tT. & &. 


Milk. By F. Seumi 
(Gazzetta chimica italiana, iv, 482—484). 


Tue acid, alkaline, or metallic reagents hitherto used in separating 
the different proteids of milk have, probably, greatly modified them, 
The following method is believed to be preferable. When milk is 
made very cold, a gelatinous casein may be removed by simple filtra- 
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tion. The filtrate, on addition of one-fifth of its volume of absolute 
alcohol, deposits a second casein, and in the filtrate from this last, 
galactin is thrown down on adding its own volume of absolute alcohol. 
These three proteids are soluble in water, the galactin being the most 
readily soluble. The aqueous solution of the gelatinous casein is 
coagulated by rennet, but the second casein is not so. Ail these bodies 
are alkaline. Indeed, when to the solution of any of these bodies, 
but best of galactin, lactic acid is added, the proteid reprecipitated 
from the mixture by alcohol, redissolved in water, and again pre- 
cipitated with alcohol, is still alkaline. Moreover, milk rendered acid 
artificially, and treated with alcohol, yields alkaline galactin. This 
explains the well-known fact that milk may give both an acid and an 
alkaline reaction at the same time. The litmus-paper is, probably, 
first acted upon by the dissolved acid, and then, more slowly, by the 
suspended alkaline gelatinous casein. 

The insoluble casein and lactoprotein described by other chemists 
were not met with by Selmi. When milk is diluted with 5—6 times its 
volume of water, cooled to about zero, and filtered, the only portion of 
the residue which is insoluble in water is the butter. 

The greatest amount of curd is obtained from milk with rennet, by 
adding the latter in such quantity as not to remove the alkalinity of 
the milk, and by allowing the coagulation to take place at zero. 

B. J. G. 


On Colloid Degeneration. By Arm. Gautier, P. CazENneEvUvsE, 
and G. DaREMBERG (Bull. Soc. Chim. [2], xxii, 100—104). 


THE authors describe the substance formed during the disease known 
as colloid degeneration as being composed of a nitrogenous material, 
which exist in the tissue in an insoluble form, but may be obtained in 
a soluble state. When in solution it gives Millon’s reaction like the 
albuminoids, and is precipitated by alcohol and by tannin, but not by 
metallic salts. Its composition corresponds with the formula, 
weary O,, and its constitution may, perhaps, be represented thus, 
(CsH;0)' 
N< (C.Hu0;)’, regarding it as a derivative of glucose. The authors 
H 


designate this new substance by the name of colloidine. 
T. S. 


Chemistry of Vegetable Physiology and Agriculture. 


Absorption of Ammonia by the Aerial Organs of Plants. 
By A. Mayer (Landw. Versuchs. Stat., xvii, 329—397). 


Experiments of Stéckhardt, of Peters and Sachs, and later those of 
Th. Schlesing (Compt. rend., xxviii, 1700), tend to show that plants 
absorb ammonia from the air by their leaves. The author has per- 
formed ntumerous experiments with different kinds of plants, to eluci- 
date this question. The young plants were cultivated in flasks by 
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means of water-culture, in solutions containing no nitrogen, the stem 
of the plant passing through an air-tight stopper, generally of India- 
rubber, and the upper part of the plant being either in the open air, or 
enclosed in an air-tight receiver. 

A series of experiments with kohl-rabi plants, lasting from May 1 
till the annexed dates, gave the following results :— 


Percentage of 
nitrogen in 


Dry substance. Nitrogen. dry matter. 
Original plants, average of 3 .. 0°364 00117 3°17 
Without NH; inopen. June 10 0°713 0013 1:8 
Without NH; in glass receivers. 

DT <décb605c40eeeeeeneun 0°779 0°013 1°7 
A EE 6.5406 kedwonnses 0°715 0-014 19 
With NH; in glass receivers, 

DUE Doc cesscccscesssccess 1:090 0°024. 2°2 
Ditto, July 26 .....-22 wees 1°562 0°038 2°4 


The ammonia was supplied by passing the air supplied to the plants 
through a 1 per cent. solution of ammonium carbonate. 

In a similar experiment with peas, much the same results were 
obtained, but the duration of the experiment was too short for it to 
be of much value. 

In most of the other experiments, the upper part of the plants was 
not enclosed, and the ammonia was supplied by brushing over the 
leaves about twenty times during a day with a 2 or 23 per cent. solu- 
tion of ammonium carbonate. Different plants and different parts of 
the same plant showed dissimilar sensitiveness to the action of the 
ammonia; leguminous plants were more sensitive than grasses, and 
some evergreen plants withstood a much stronger application than 
either, partly perhaps because their leaves were not thoroughly 
wetted by the solution. The older and dryer organs always succumbed 
first to the action of the ammonia. When the ammonia was not too 
concentrated to cause bad effects on the plant, it produced the same 
results as when applied through the roots, viz., greater breadth and 
larger number of leaves, with a deeper green colour, larger develop- 
ment of the roots, and later flowering. Some quantitative experiments 
with wheat showed that no nitrogen was taken up by the plants not 
supplied with the ammonia solution, and that a little was taken up by 
the others, but the amount of dry matter in the plants was not increased, 
so that the percentage of nitrogen in the dry plants increased from 1-2 
in those without, to 3—4 per cent. in those with ammonia; the whole 
quantity of nitrogen dealt with in these cases, however, was only from 
1 to 4 milligrams, and it was determined by combustion with soda- 
lime. In another experiment a more decided result was obtained, the 
wheat plant treated with ammonia for about six weeks, having 
‘324 dry matter and ‘013 nitrogen, whilst the similar plant without 
ammonia had ‘16 dry matter and ‘002 nitrogen. Many other experi- 
ments were made with peas, beans, cabbages, cucumbers, &c. In most 
cases some ammonia was taken up, and in some a small increase in 
the substance of the plants occurred, but there was much difficulty in 
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getting satisfactory results, owing to the difficulties of inducing a 
normal growth under the circumstances, and to the attacks of insects, 
Experiments were also made in which the roots of two plants were 
kept in the same solution in a Woulf’s bottle, the upper part of each 
plant being enclosed in a cylindrical receiver, the one having a small 
beaker of 2 per cent. solution of ammonium carbonate placed in it, 
and the other merely water. An apparatus slowly liberating carbonic 
acid was also placed in each cylinder. One conclusive experiment 
‘with kohl-rabi plants kept in this apparatus for five weeks, gave the 
following results :— 
Percentage of 


Dry matter. Nitrogen. nitrogen. 
Original plants........ 0°285 0°005 17 
Without ammonia..... 0°496 0°:008 16 
With ammonia........ 0°641 0028 4°4, 


The author concludes that plants are able to absorb, by their green 
organs, carbonate of ammonia, either gaseous or dissolved in water, 
and tkat this is, atall events in part, really assimilated and used in the 
production of organic matter. All the parts of plants are in different 
degrees sensitive to ammonium carbonate, and this renders the indi- 
cations of its assimilation with very sensitive plants very difficult, or 
impossible. 

Microscopic observations on the protoplasmic movements inthe cells of 
Nitella and Tradescantia, under the influence of ammonium carbonate, 
showed that the older cells were first attacked, and that the younger 
ones possessed a recuperative power, enabling them to recover from 
the effects of very dilute solutions. That the injury is dependent on 
the alkalinity of the salt is shown by a solution of ammonium oxalate 
of a greater strength not stopping the protoplasmic currents. A 
quantity of ammonia sufficient to be detected by turmeric paper, 
caused no alteration in the respiration of oxygen by clover and T’o- 
peolum majus, as tested in v. Wolkoff’s apparatas (Landw. Jahvrb., 
1874, 481). 

Papilionaceous plants, generally thought to take up more ammonia 
from the air than other plants, were in these experiments particularly 
sensitive to and injured by it, though of course they may absorb it in 
a very dilute form. 

A comparison of the quantity of nitrogen in the seeds and experi- 
mental plants before removal to the solutions, and in those plants to 
which ammonia was not directly supplied, showed, after harvesting, 
that in no case was any notable quantity of nitrogen assimilated; not 
more than might be accounted for by experimental errors, and that 
supplied by the distilled water of the solutions, although the plants 
were growing in an atmosphere very rich in ammonia, viz., that of a 
laboratory, and very near to the plants under treatment with ammonium 
carbonate. 

Wheat and peas were also grown with a limited supply of nitrogen 
in the form of potassium nitrate; this was entirely taken up by the 
plants, but no absorption of nitrogen from the air could be detected by 
the analysis. The plants fed with the nitrate did not contain nearly 


ae bad cr ww we 
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so high a percentage of nitrogen as those with ammonia, which would 
indicate that part of the nitrogen in the latter case is locked up in the 
plant as dead capital. The assimilation of ammonia by the leaves of 
plants, though possible, does not appear, from the sparseness of the 
atmospheric sources of ammonia, to possess any practical significa- 


tion. 
E. K. 


The Gas contained in Apples. By C. Benner 
(Deut. Chem. Ges. Ber., viii, 112—114). 


WueEN apples are heated with water, a considerable quantity of a gas 
is evolved, four of middle size yielding 100 c.c., consisting of 40°2 of 
carbon dioxide, 59°37 of nitrogen, and 0°43 of oxygen. The apples 
contain, therefore, only carbon dioxide and nitrogen, the small quan- 
tity of oxygen being due to the presence of a little air. Older apples 
contain in proportion less carbon dioxide, in one case 31:07 being 
found to 68°93 of nitrogen. 
C. S. 


Germination of Chevallier Barley. By A. Lecierc 
(Compt. rend., Ixxx, 26—29). 


Déuératn and Landrin state ([2], xii, 1000) that when grains ar. 
made to germinate in a confined space, there is occlusion of nitroger 
by the grains at the commencement of the germination. Leclerc 
denies this. The following are the percentages of nitrogen found by 
him in the grains, after the latter had been submitted to the con- 
ditions of germination for different intervals of time. 

I. Mean weight of one grain = 50 milligrams. Original grain: 
Estimation I, 2°90; II, 2°65. Mean 2°78 per cent. of nitrogen. 


Grain, after 24 hours, 2°90. Grains swollen. No germs. 
” ”? 30 ”? 2°72. ”? ” ? 
48 ,, 2°83. Some germs apparent. 


’ 


” 9 


II. Mean weight of one grain = 48°86 milligrams. Original 
grain: 2°04. 


Grain, after 48 hours, 1:79. Grains swollen. No radicles. 
a » ~@2 4, 1:79. Radicles appear. 
- » 96 ,, 1°83. 92 per cent. of radicle developed. 


In series I, where there is apparently a small increase at some points, 
it is evidently within the errors of experiment. In series II, where 
the germination is completely established, there is no sign of gain of 
nitrogen in the grain. In another set of experiments the volume of 
nitrogen in the air taken for experiment was never observed to be 
diminished. Déhérain and Landrin state that the occluded gas is 
afterwards given out by the grain, but Leclerc finds that this increase 
of volume in the nitrogen was always accompanied by a partial decom- 
position of such grains as had not germinated, and the increase was 
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always equal to the loss which these decomposed grains had under. 
gone. Déhérain and Landrin admit that the hydrogen found in the 
confined atmosphere of their experiments was due to decomposition. 
Why should not the nitrogen be derived from the same source ? 

It is important in an investigation like the above to employ, in com. 
parative experiments, grains having the same mean weight. The foliow- 
ing are the percentages of nitrogen in grains of different weights taken 
from the same sample of barley :— 


Mean weight of a grain. Nitrogen. 
43°43 milligrams 1°82 per cent. 
49°88 ” 2°3: 
50°00 » 2°7 


Baryta in the Ash of Egyptian Wheat. By Huco Dworzak 
(Landw. Versuchs-Stat., xvii, 398—400). 


Tue author confirms the statement of Knop on the presence of baryta 
in Nile mud, and finds this base in the ash of wheat grown therein; 
viz., in the ash of the leaves and ear ‘08 per cent., and in that of the 
stem ‘02 per cent. 

E. K. 


On Fermentation. By G. Scuumann 
(Deut. Chem. Ges. Ber., viii, 44—47). 


In order to test the truth of the chemical theory of fermentation pro- 
pounded by Traube, that the protoplasm of plant-cells is a chemically 
acting ferment, capable of inducing the alcoholic fermentation in 
sugar solutions, the author prepared a solution of grape-sugar which 
was carefully boiled, all germs being excluded during the cooling by 
means of cotton-wool. To this solution a quantity of the spores of 
Didymium Leucopus was added, but it was found that no evolution ef 
carbonic auhydride took place even after ten days, neither was any 
alcohol produced. A microscopical examination showed that the 
spores had opened on one side and discharged their contents. As the 
protoplasm must have possessed all the properties required by Traube’s 
hypothesis, the result would prove his view to be incorrect. 


C. E. G. 


Unorganised Ferment and its Actions. By G. Hiirner 
(J. pr. Chem. [2], x, 1—28 ard 4—56).* 


TxHeEsE elaborate memoirs (forming parts 2 and 3 of a series) are 
illustrated by plates and cuts, and it is impossible to give an account 
of the experiments without a reproduction of the illustrations. The 
slow decomposition of fibrin under the action of the pancreatic ferment 
was the subject of the investigations. The author finds, (1.) That it 


* For the first part, see J. pr. Chem. [2], v, 372; Chem. Soc. J. [2], xii, 600. 
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is possible for unorganised ferments (wngeformte Fermente) to act with- 
out intervention of the lower living organisms; (2.) That the greater 
part, though not the whole, of the carbon dioxide in the intestines of 
the higher animals has an origin altogether different from that of the 
marsh-gas and hydrogen met with in the intestines of those animals ; 
(3.) Deficiency of oxygen can in no case be the cause of the liberation 
of combustible gases in the intestines during the action of pancreatic 
ferment upon fibrin; (4.) With absolute exclusion of living organisms 
no disengagement of combustible gases occurs, carbon dioxide alone 
being liberated; (5.) This disengagement of carbon dioxide does 
not depend upon the activity of the ferment, but is the result of a pro- 
cess of oxidation which proceeds even in the absence of a ferment. The 
research is at present incomplete. 
zs. & 


Analytical Chemistry. 


Estimation of Water. By H. Laspryres 
(J. pr. Chem. [2], xi, 26—42). 


Ix estimating directly the amount of water contained in a salt by pass- 
ing dry air over the salt and absorbing the water carried over, thc 
following points must be especially attended to :— 

(1.) The length and width of the drying tubes must be such as to 
insure that the air is really “calcium-chloride dry” (chlorcalciwm- 
trocken). Air which has been dried by passing over calcium chloride 
will yet give up moisture to sulphuric acid or to phosphoric anhydride. 
The author prefers to use calcium chloride as drying material. 

(2.) The calcium chloride in all the tubes must be equal in its 
moisture-absorbing power. This condition is best realised by using 
calcium chloride which has been dried at 150°—200° for a definite 
time. 

(3.) A correction must always be made for the increase in the 
weight of the absorption tube (z) when (y) litres of air are passed 
through the apparatus for (#) hours. If # and y vary in different 
water estimations, z, z’ z’, &c., must be determined for each experi- 
ment and for each apparatus. 

(4.) The calcium chloride tubes must be weighed immediately upon 
the conclusion of the experiment; they must also be carefully closed. 

(5.) The absorption tube must be of a proper size ; this can only be 
determined by experiment. The author prefers two rather small tubes, 
which may be weighed separately. 

M. M. P. M. 


Determination of the Ammonia in the Air. 
By Tu. ScHLoresine (Compt. rend., lxxx, 265—268). 


In order to determine rapidly the quantity of ammonia in a large 
quantity of air, the author made use of an apparatus, the principal 
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part of which consists of a large bell-jar closed at its bottom by a disc 
of platinum pierced with 300 holes of $ mm. diameter. By means of 
a caoutchouc-tube filled with water, this jar is fitted air-tight into 
a large dish containing 300 c.c. of acidulated water, which, when a 
strong current of air is forced below the disc, is driven through the 
holes and converted into a mass of bubbles; contact of air and liquid 
being thus ensured along an enormous surface, the air is deprived of 
its ammonia in less than two seconds. 

The current of air is obtained by the injection of a jet of steam into 
a tube, and can be controlled by measuring the water condensed and 
the pressure of the steam. 

In order to make sure of the extent to which the air gives up its 
ammonia in the apparatus, the author made the following experi- 
ments :— 

The current of air was first deprived of all its ammonia by travers. 
ing a wide tube 5 meters long, which was filled with baker’s cinders 
soaked in dilute sulphuric acid. As it issued from this tube a 
charge of ammonia was given to it in the following manner: Dilute 
ammonia-solution of known strength was made to drop slowly and 
regularly from a Mariotte’s flask into a spiral-tube, which, by a water- 
bath, was kept at constant temperature; from this tube the liquid 
flowed into a stoppered flask. A current of air was, with the aid of a 
water-dropper, made to circulate through the spiral-tube, where it 
took up a small quantity of ammonia and passed thence into a larger 
tube, from which, after becoming mixed with the principal current of 
air it was passed into the bell-jar. By determining the ammonia in 


the liquid which had passed through the spiral-tube, it was found how 
much had been taken up by the current of air. 
The following numbers show the accuracy of the method :— 


Ammonia im- Ammonia in Ammonia 
Duration of Quantity of air. parted to it. 1 cube meter. found in 
experiment. Litres. Milligrams. Milligrams. the air. 


. 6 hours 57 min. 33000 33°9 1:03 3151 

” 13°93 0-42 12°81 

09 5°49 0°17 5°04 

- 2°51 0°076 2°30 

34000 112 0°033 0-91 
The ammonia which escaped from the apparatus amounted in no 

case to more than + of the total quantity. 

The rapid absorption of the ammonia in the above experiments, 
which would not be possible without a great mobility of its molecules, 
explains the readiness with which it is absorbed in enormous quantities 


from the air by the plants as well as by the soil. 
R. S$. 


Knop’s Azotometer modified. By Paut Wacnur 
(Zeitschr. Anal. Chem., 1874, 383—394). 


Tue author found that sodium hypobromite decomposes ammonia or 
its salts most rapidly and completely. A slight error arising from 
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the absorption of nitrogen in the liquid is to be overcome by making a 
correction, according to a table already described by Dietrich (Zeitschr., 
v, 40). Wagner describes a slight modification of Knop’s* apparatus, 
for which we must refer to the original and the accompanying drawing. 
He prepares the bromine-ley by dissolving 100 grms. of caustic soda in 
water, and diluting to 1,250 ¢.c.; when the alkali-solution is quite 
cold, he introduces 25 c.c. of bromine, shakes well, and cools again. 
The ley has to be kept from light and air. The results he obtained 
are all but absolutely accwrate, and the azotometer is very strongly 
recommended for the purposes of agricultural analysis, or for de- 
termining the nitrogen contained in manures, &c., in the form of 
ammonia. 


Ww. Vs 


Detection of Lead in Tin. By M. Forpos 
(Compt. rend., Ixxx, 794—796). 


Tue surface of the tin is treated with a small quantity of nitric acid, 
the excess of acid removed by heat, and solution of potassium iodide 
added. The yellow tinge due to lead iodide is very plain when 1 per 
cent. of lead is present. This method is useful in the case of tinned 
culinary vessels. 


B. J. G. 


On a new Volumetric Method for determining Zinc. 
By C. Faun sere (Zeitschr. f. Anal. Chem., 1874, 379—383). 


Tue author holds that none of the numerous volumetrical methods for 
estimating zinc in presence of the metals of the iron and alumina 
groups are sufficiently accurate to deserve general application. Schaff- 
ner’s sodium sulphide method, modified by Kiinzel, mostly in use in 
Belgian zinc-works, becomes useless in presence of manganese and 
alumina. Carl Mohr’s potassic ferricyanide and potassic iodide 
method is too expensive for technical purposes, and is likewise useless 
in presence of manganese. Fahlberg now proposes to titrate the 
zinc, when in presence of manganese and alumina, in a hydrochloric 
acid solution, by means of potassic ferrocyanide. Zinc ferrocyanide is 
insoluble in hydrochloric acid, manganese ferrocyanide being soluble, 
and the alumina is without influence upon the ferrocyanide solution. 
An excess of the latter (or of the soluble manganese salt), is readily 
indicated by a uranium salt. The author has established, moreover, 
that manganese ferrocyanide dissolved in hydrochloric acid, invariably 
forms, in presence of a soluble zinc-salt, insoluble zine ferrocyanide. 
Nickel and cobalt are likewise precipitated from a hydrochloric acid 
solution by potassic ferrocyanide, and the method, therefore, becomes 
useless if more than mere traces of these metals are present in zine 
ores. The strength of the ferrocyanide solution is determined by 
means of pure zine (1 c.c. = ‘010 grm. Zn), dissolved in hydrochloric 


* A description, with wood-cut, of Knop’s apparatus will be found in Fresenius’ 
Anleitung z. quant. Anal, 5th edit., p. 877. 


666 ABSTRACTS OF CHEMICAL PAPERS. 


acid, with addition of five times its weight of ammonium chloride, 
The zine ferrocyanide readily falls out in fine flakes, and is free from 
alkaline ferrocyanide. The end of the reaction is determined by the 
brown colour produced by a drop of uranium nitrate on a porcelain 
slab. 

Ores containing galena or copper pyrites, besides blende, are treated 
with nitrohydrochloric acid, the solution is boiled with a little more 
hydrochloric acid, and saturated with sulphuretted hydrogen. The 
precipitated heavy metallic sulphides are filtered off; the iron in the 
solution is peroxidised with nitric acid ; and the solution is allowed to 
cool, before adding excess of ammonia. The iron is separated as ferric 
hydrate, and the solution now contains nearly the whole of the zine. 
The precipitation is repeated till no more zinc is retained by the iron. 
The several ammoniacal solutions are neutralised with hydrochloric 
acid; 10 to 15 c.c. of acid of sp. gr. 1:12 are superadded to the zinc 
titrated with potassic ferrocyanide, regardless of the presence of man- 
ganese. 

Galeniferous blende from the Harz, containing 22°5 p.c. of zinc, as 
well as samples of poor blende, containing copper pyrites in varying 
proportions, gave very good results. The method was found both 
accurate and expeditious. 

W. V. 


On the Decomposition of Fehling’s Solution; Titration of 
Glucose in Presence of Cane-sugar. By P. Cuampion and 
H. Pecwet (Compt. rend., lxxx, 181—185). 


TuE following observations throw some light upon the nature of the 
instability of Fehling’s solution :— 

1. When this liquid is diluted and boiled, it undergoes decompo- 
sition, the extent of which depends on the time of boiling, the quantity 
of water added, and the proportions of the potassium hydrate and 
sugar present. 

2. Sodium hydrate, when heated in presence of sugar, modifies it, 
but without forming glucose. 

3. Pure sugar added to Fehling’s solution causes, on boiling, the 
formation of a reducing compound (glucose or some other substance). 

The fact that certain salts, for instance those of calcium, prevent the 
decoloration on boiling, is due to a blue precipitate which is formed in 
the liqaid, as can easily be proved by adding a sufficient quantity of 
the salt and filtering, when the liquid runs through colourless. 

Salts which, like the chlorides of sodium and potassium, give rise to 
the formation of cupric chloride, give, on boiling, a greenish tinge 
instead of complete decoloration. 

The following process for the titration of glucose was found to be 
applicable, even in presence of large quantities of cane-sugar. 

The liquid containing cane-sugar, with any proportion of glucose, 18 
mixed with Possoz’s solution, and kept for about three-quarters of an 
hour, at a temperature of 75°. The cuprous hydrate formed is col- 
lected on a filter and washed ; whilst still moist, it is, together with the 
filter, introduced into a basin, dissolved in hydrochloric acid, and, with 
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addition of some crystals of potassium chlorate, converted into cupric 
chloride, which is titrated with stannous chloride. 

By this process it is possible to determine accurately a few milli- 
grams of glucose in presence of 100 grams of cane-sugar. 


R. S. 


Determination of the Amount of Sugar in Beet-root. 
By A. Hetnrz (Dingl. polyt. J., eciv, 317—323). 


Tus determination is accomplished either directly, by washing out all 
the sugar from a known weight of root, and estimating the sugar in 
the extract ; or, indirectly, by estimating simply the amount of sugar 
in the expressed juice, and the amount of juice in the crushed beet- 
root. 

In the latter case, a weighed portion of the crushed root (crushed to 
a pulp) is well washed, and the insoluble matter left, called ‘ mark,” 
isweighed. Juice = beetroot minus “mark.” Or, by the loss of 
weight on drying, it is estimated what percentage of water (1) 
the expressed juice = S, and (2) the unpressed beetroot = s, con- 


tains ; and 100 = is taken to express the juice contained in the root. 


Both indirect methods depend upon this definition. Juice is the total 
quantity of water in the root plus all soluble matters. Further, in 
the adoption of these methods, it is assumed that the actual percentage 
composition, and therefore the amount of contained sugar, in the juice, 
exactly coincides with that realised on the sample of juice which is 
obtained by pressure, and is polarised. 

F. Jicinsky, during the last few years, has recommended the direct 
polarimetric determination of the sugar. Taking p as the polarisation 
value of the root, and P as that of the juice, he expresses the contained 


Juice as 1005 ; and he defines the juice as “that part of the beet- 
root which contains on the average as much sugar as the expressed 
juice.” Jicinsky has shown that 1005 is always less than 100<, from 
which it follows that the total quantity of water contained in the beet, 
plus all soluble constituents, contains on the average a smaller amount 
of sugar than the expressed juice, and that the amount of sugar, 
as ascertained by the indirect methods, is always too great. Other 
circumstances rendering it unsafe to use the indirect methods, are as 
follows :—The beetroot, as proved by Sachs, is not saturated with a 
homogeneous juice. Not only are the cell-walls saturated with a juice 
inferior, as to quantity of contained sugar, to the saccharine juice 
filling these cells, but so also are the interspaces between the cells and 
cell-aggregations. 

The results of Liebig’s endosmotic researches are pointed out, by 
which it was found, on subjecting a piece of bladder or animal mem- 
brane to the action of a solution of common salt, that the solution 
expressed from the membrane contained more salt and less water than 
the original solution did, showing: (1) The attraction of the membrane 
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for pure water is greater than for the salt dissolved therein; (2) In 
consequence of this attraction, the solution in a molecular canal of the 
membrane increases in concentration with its distance from the walls 
of the canal; and the portion of the solution retained in the canal most 
feebly, being that occupying the central part, which is, therefore, most 
easily removed by pressure, it follows that the expressed solution will 
possess a higher degree of concentration than that portion retained in 
the membrane Schoénbein has found that, with few exceptions, water 
which contains soluble matter is absorbed by capillary passages, and, 
so to speak, hastens on before the dissolved matter. The author gives 
the details of certain experiments to show that analogous reasoning 
must be applied in the case of the beet-root. A quantity of dry beet- 
root * mark” was treated with a pure sugar-solution of known strength, 
and allowed to stand some hours, when it was found that, whether the 
solution was simply allowed to drain from the “ mark ” or was pressed 
from it, this drained or expressed solution was richer in sugar, i.c., 
contained less water, than the original solution. However, the drained 
liquid was found to contain in each case less sugar than the expressed 
liquid. It was observed that the imbibition of the sugar-solution was 
accompanied by swelling of the cell-membrane. The following expe- 
riment was tried :—2-°1 grams beet-root “mark,” containing 7°0 p.c. 
water, were placed, together with 56:7 grams of half-normal sugar 
solution, in a stoppered flask, and lelt in a dark cool place for a week. 
By the side of this, and under the same conditions, was placed a sample 
of the sugar-solution used, being first polarised. Polarised again, at 
the end of this period, the original juice was found to contain 12°35 p.c. 
of sugar, whilst the juice expressed from the “mark” contained 12°65 p.c. 


According to the indirect method (from the formula 100 5= 97-05), 


the sugar must have been calculated to 12°28 p.c. of the total quantity, 
or 7°221 grams in the quantity taken. But as there were only 7:02 
grams of sugar actually present, had the experiment been tried for the 
purpose of ascertaining this, then an unknown quantity, an error of 
3°03 p.c. would have been contracted, which would have been put 
down, in manufacturing, amongst the working losses. 

It was ascertained that no other disturbing causes were present than 
that of imbibition, no bodies having right polarising action, or bodies 
reacting on Fehling’s solution, like inverted sugar. The author 
describes an improved steam-press filter he has devised, which com- 
bines the filtering by aid of the air-pump, pressure, and lixiviating 
with the aid of steam, furnishing a proportionately well-concentrated 
filtrate. This instrument is so devised that it can be placed on the 
scale-pan of the balance and weighed readily. When used it is to be 
fitted into a graduated flask (50 or 100 ¢.c.), and by its aid that source 
of error is removed which is due to the small quantity of dispropor- 
tionately dilute solution usually left behind in the “ mark.” 

The following analyses are given, showing the different results 
afforded by the methods referred to. 

Finely triturated beet-root pulp yielded 2°78 p.e. of ‘ mark.” 

The so-called juice then = 97°22 p.c. 
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97°17 p. ¢. 100 - 94°4 ps 


oo 82°65 _ y5-57,, 100-2 = 100 18°52 — 9341 ,, 
96 ‘46 100 = = 93 *33 ” 


(The pulp extracted with alcohol.) 
W. &. 


Technical Chemistry. 


On the Sulphur and other fiames utilisable in Photography. 
By A. Ricue and C. Barpy (Compt. rend., Ixxx, 238—241). 


Tue authors have tested the nitrogen oxide and carbon sulphide lamp 
recommended by MM. Delachanal and Mermet (p. 294 of this volume), 
together with other modes of illumination for photographic purposes, 
and have arrived at the following results. The numbers represent the 
photogenic power of each flame. 


Nature of light. 

Oxyhydrogen light 

Drummond light 

Zinc burning in oxygen 

Magnesium lamp 

Current of nitrogen dioxide in a flask containing 
carbon sulphide 

Jet of nitrogen dioxide on a cupel containing 
carbon sulphide 

Jet of oxygen on a cupel containing carbon 
sulphide 

Jet of oxygen on a cupel containing sulphur.... 8 


The light produced by oxygen on sulphur is therefore recommended. 
The only inconvenience attending it is the sulphurous gas produced. 
H. J. 4H. 


Notes on the Manufacture of Sulphuric Acid. By C. Bicunur 
(Deut. Chem. Ges. Ber., vii, 1665—1669). 


Hasensacu has asserted (Deut. Chem. Ges. Ber., vii, 678) that Gersten- 
hofer’s method of determining the nitrous compounds in the acid from 
Gay-Lussac’s towers, by titrating with potassium bichromate, is incor- 
rect, and he further infers, from his own analyses, that it is the tetroxide, 
and not the trioxide of nitrogen which is present in these tower acids. 
The author finds that Hasenbach’s mode of operating by introducing 
the acid into a caustic alkali, entails loss of nitrogen. He prefers to 
add the acid to a solution of potassium permanganate, and subse- 
quently render alkaline. Then on determining the nitric acid by 
VOL, XXVIII. 24 
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Harcourt’s method, he obtains results agreeing closely with those 
furnished by Gerstenhofer’s process. 

A portion of the acid thus analysed yielded, when heated with 
ammonium sulphate, a quantity of nitrogen which (though the calcula- 
tion into NaNO, is incorrect in the original) corresponded with the 


equation 
N.0; + 2NH; => 2N, + 3H,0, 
much better than with that supported by Hasenbach, viz., 
3NO, + 4NH; = N; + 6H,0. 


Of the three causes adduced by Hasenbach for the loss of nitric 
acid in the manufacture of sulphuric acid, the author considers that 
two, viz., retention by the chamber-acid and defective absorption in 
the Gay-Lussac’s towers are, when the process is proceeding properly, 
so trifling that they may be neglected. The reduction of the higher 
oxides to monoxide, or even to nitrogen, by the action of the hot 
sulphurous anhydride in the Glover-tower is apparently a much more 
serious source of loss. When the proportion of free oxygen in the 
gases entering the chamber is too low, this reduction may take place, 
even without the use of the Glover-tower. . 

M. J. S$. 


The Manufacture of Soda. 
By J. E. Stuset (Deut. Chem. Ges. Ber., vii, 1786—1788). 


IF sodium nitrate is heated to low redness with neutral sodium phos- 
phate, or with sodium metaphosphate, nitric acid and basic sodium 
phosphate are formed. Basic sodium phosphate, treated with carbonic 
acid, yields sodium carbonate and neutral sodium phosphate. Neutral 
sodium phosphate, fused in its water of crystallisation, and treated 
with a concentrated solution of ammonium carbonate, yields sodium 
carbonate and sodium-ammonium phosphate, which may be converted 
into ammonia and sodium metaphosphate by heating. 

The above suggestions might, in the author’s opinion, be profitably 
used for the manufacture of soda in particular cases, where both soda 
and nitric acid are required, and sodium sulphate is of little value. The 
principal difficulty is the want of a material from which the necessary 
vessels may be constructed. 

If sodium chloride is heated with neutral sodium phosphate, or 
with sodium metaphosphate, hydrochloric acid is formed. <A higher 
temperature is required than in the case of sodium nitrate, and also 
the presence of steam. The technical difficulties are in this case 
very great. The acid and neutral salts of boric acid may be substi- 
tuted for the phosphates in the above reactions, but without avoiding 
the technical difficulties. 

W. H. P. 
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The Manufacture of Soda. 
By K. Lizser (Deut. Chem. Ges. Ber., viii, 49—51). 


In consequence of the preceding notice on the preparation of soda and 
nitric acid, by melting together sodium nitrate and phosphate, the 
author has been induced to communicate the method for the prepara- 
tion of nitric acid and caustic soda from sodium nitrate, patented in 
Prussia in 1867. The Chile saltpetre is mixed with chalk in equiva- 
lent proportions, and heated in iron vessels. The evolved gases, when 
passed through proper condensing vessels containing water, give 
eleven-twelfths of the nitric acid contained in the nitrate. The fused, 
pasty mass, consisting of lime and sodium e¢arbonate, is exhausted, 
when cold, with water: calcium carbonate is thus formed, whilst 
caustic soda remains in solution. 

As the soda thus produced usually covers the cost of the Chile salt- 
petre and chalk, this process would be very advantageous were it not 
for the rapid destruction of the iron pots in which the operation is 


conducted. 
C. BE. G. 


On the Crumbling of Mortar. By W. Wo.trTeERs 
(Dingl. polyt. J., cexiv, 892—398). 


Tue extent of contact-surface, and, consequently, the force of cohesion 
incement, may be increased in three ways: by pressure from without ; 
by increase in the volume of single constituents ; and by displacement of 
single constituents, produced by their solubility, taken in connection 
with attraction and crystallisation. The first of these actions may be 
greatly facilitated by the workman with his trowel; the absorption of 
water and carbonic acid from the air produces an increase of volume ; 
and the solubility of some constituents effects their transportation to 
places where the pressure is comparatively small, and where, on sub- 
sequent solidification, they serve to bind the whole more firmly toge- 
ther. 'The second of these processes is the most important, but unless 
the proportion between the space left for expansion and the expan- 
sion itself be regarded, the mortar will not hold. 

The author made some experiments with a cement in three different 
states of division. The most finely-divided portion became hard most 
quickly, and in two days was at its best; then small cracks became 
apparent, and in eight days the mortar had fallen to powder. The 
middle sort was at its hardest in nine days, and had fallen completely 
to powder in four or five weeks. The coarsest powder hardened after 
eight weeks, and even after ten months did not crumble, but gradu- 
ally lost coherence. 

Too much lime in a mortar is said to diminish its cohesive power ; 
also inequality in the size of the grains, and too large grains. From 
experiments made by the author, it appears that no such effect is pro- 
duced. The chief desideratum of a good mortar is that it shall 
rapidly become impervious to moisture on the outside. This is best 
fulfilled by Portland cement, which, in increasing in volume, becomes 
almost entirely indifferent to the action of carbonic acid and a 
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Portland Cement from Dolomitic Limestone. 
By L. Erpmencer (Dingl. polyt. J., ecxi, 13—22, and cexiv, 40—48), 


TE author has already shown that.a cement may be prepared from 
dolomitic limestone, which hardens under water more quickly than the 
ordinary cement (Chem. Soc. J., 1874, p. 96). He now finds that, 
although the dolomitic cement hardens sooner, it never attains to 
the same degree of hardness as the ordinary cement. The dolomitic 
cement is more compact, and for many purposes is very useful. 

The hardness of a cement increases as the proportion of water added 
is diminished, until a certain minimum limit is reached, this minimum 
varying with each sample. The hardness also depends upon the pro- 
portion between the lime and the acid constituents of the cement; in 
the best cements this proportion averages 1: 1°79. 

M. M. P. M. 


The “Scales” which separate from Molten Pig Iron. 
By F. Muck (Dingl. polyt. J., ecxiv, 48—55). 


THESE scales consist of silicates of iron, manganese, calcium, and mag- 
nesium ; phosphates of iron and manganese, phosphides, iron sulphide, 
ferric oxide, manganic oxide, and uncombined silicic acid. The author 
believes that their formation is due primarily to the fact that pig iron 
is a non-homogeneous substance, containing compounds of iron with 
sulphur, with carbon, with silicon, with phosphorus, with manganese, 
&c.; and that these compounds have different melting-points and 
different specific gravities. 
M. M. P. M. 


To make Iron-wire of Silvery Whiteness. By M. HEEREN 
(Dingl. polyt. J., ccxiv, 336). 


TuE wire is first treated in a hydrochloric acid bath in which a piece 
of zinc is suspended. The corroded wire is then brought in contact 
with a plate of zinc in a bath in which 2 parts of tartaric acid are dis- 
solved in 100 parts of water, with further addition of 3 parts of tin 
salt (stannous chloride) and 3 parts of soda. 

The wire is allowed to remain some 2 hours in the bath, and is made 
bright by polishing or by drawing in the drawing-plate. By this gal- 
vanised tinning it is quite easy also to whiten wire which is already 
rolled up spirally, or iron objects of any other form, which gives an 
advantage over the mechanical method by which the wire is tinned at 
a high temperature, and then passed through the drawing-plate. 

W. S. 


Coating Iron and Steel with Copper. 
(Ding]l. polyt. J., cexiv, 336). 


1. Tue iron or steel object is dipped in fused copper, the surface of 
which is covered with a flux of cryolite and phosphoric acid. The 
object must be heated to the temperature of the fused metal. 
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2, The object, according to a second method, is dipped in a fused 
mixture consisting of 1 part of cupric chloride or fluoride, 5 to 6 parts 
of cryolite and a little barium chloride. Contact of the dipped object 
with the negative pole of a battery hastens the coating process. 

3. The body is dipped in a solution of cupric oxalate and sodium bi- 
carbonate in 10 to 15 times their bulk of water, this solution being 
moderately acidified with an organic acid (tartaric or —,. . 


Plessy’s Chrome-green. By G. KéTne 
(Dingl. polyt. J., ecxiv, 59—62). 


TuIs green pigment is prepared by adding calcium phosphate to potas- 
sium dichromate and treating the mixture with sugar. It is not a definite 
compound, but a mixture of chromium, calcium, and potassium phos- 
phates with chromium oxide and water. 


M. M. P. M. 


Deterioration of the Colour of Vermilion by contact with 
Copper and Brass. By Kari Heumann (Dingl. polyt. J., 
ecxiv, 302—305). 


In taking impressions with vermilion, when copper plates are used, it 
has often been noticed that for the most part brown or blackish 
impressions are obtained. Also in the playing-card manufacture it is 
a matter of experience that the moulds of brass plate which are em- 
ployed cause great deterioration in the beauty of the tints produced, 
the red, under the influence of the brass, becoming first brownish, and 
then speedily dark brown. 

Karmarsch considered this alteration of tint due to the formation of 
copper sulphide, the sulphur being derived either from free sulphur or 
from sulphides existing in the vermilion as impurities. He therefore 
recommended washing with potash-solution before using. The author, 
however, who has already proved that decomposition of the vermilion 
actually does take place under the above conditions, considers this 
washing process to be useless. 

A very pure sample of vermilion, quite free from metallic mercury, 
was taken, and after thrice boiling with potash-solution, a little of the 
moist vermilion was found to produce a coating of black copper sul- 
phide on a plate of copper or brass. Vermilion which was quite dry 
required some considerable pressure to produce the dark coating, bnt 
when it was stirred up with water to a paste, simple application with 
the finger sufficed to blacken the copper plate. 

It was found that if characters were traced on copper or brass plate 
with a solid piece of sublimed vermilion, the characters assumed a 
silvery appearance on rinsing the plate with hydrochloric acid, and of 
course previous boiling with potash-solution would not prevent this 
easy decomposibility of the vermilion. A piece of copper placed in an 
almost pasty mixture of vermilion and water remained almost un- 
altered, until the vermilion particles were brought into closer contact 
with the metal by pressure or rubbing, as produced by contact with 
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the sides of the vessel, or with a glass rod used in stirring the mixture. 
It was found that, when rubbed down with oil, the vermilion in such a 
mixture is much less easily acted upon than when either in the dry or 
wet condition. The author states that iron decomposes vermilion at 
higher temperatures only, and therefore is best adapted for those pur- 
poses in which contact with vermilion is necessary, the tint remaining 
quite uninjured. Zine decomposes vermilion but slightly on rubbing 
with water, and zinc sulphide being white, scarcely any change of tint 
is perceptible. 

Karmarsch states that boiling with potash-solution is not applicable 
in the case of some vermilions, as these are turned very brown by such 
treatment. An explanation of this apparent anomaly is probably 
afforded by the fact, that vermilion prepared by the wet method, and 
boiled with dilute nitric acid to free it from any admixed metallic 
mercury, assumed a lighter tint, but on being treated thereafter with 
alkaline hydrates or carbonates, or by ammonia, it became at once deep 
black. The mercuric nitrate formed with a portion of the vermilion 
the white compound 2HgS + Hg(NO;)., thus somewhat paling the 
scarlet tint. This white compound is decomposed by alkalis into a 
black mixture of mercuric oxide and mercuric sulphide. The author 
thinks it very likely that Karmarsch operated upon a vermilion which 
had been previously treated as above, when he obtained a very brown 
product on subsequent treatment with potash. — 


Examination of an Acid Liquid from the Condenser of the 
Vacuum Apparatus in a Beetroot Sugar Manufactory. 
By R. Birnpaum and G. Koxen (Deut. Chem. Ges. Ber., viii, 
83—87). 

Tue liquid, which was intensely acid, attacked the condenser and pro- 

duced a Balt, which was found to consist chiefly of iron acetate. 

Besides acetic acid, formic and butyric acids in smaller quantities, and 

in combination with ammonia, were detected in the contents of the 

condenser. 

The formation of ammonia is explained by the fact that the charge 
in the vacuum-pan is always faintly alkaline, and as traces of nitro- 
genous matter are present, they are converted on boiling into ammonia. 
The origin of the acids is more difficult to explain. It is possible 
that they were already present in the juice, in combination with ammo- 
nia, and passed over with the steam. Possibly also decomposition of 
the ammoniacal salts took place, the more volatile ammonia being carried 
forward, while the less volatile acids remained in the condenser. Fer- 
mentation of the pulp might also have produced fatty acids. Decom- 
position of the sugar by dry distillation in the vacuum-pan, or by the 
action of alkalis, might also have some effect in producing acids, some 
such reactions as the following taking place :— 

C.»H.0;, + H,O0 = 6C,H,0, 
C,,.H20n = C,.H,O, + 2C,H,0. + H,O0 + 2C0;. 
G. T. A. 
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Action of Barium Hydrate on certain Mineral and Organic 
Compounds in Beetroot Products. By P. Laagrance 
(Cor pt. rend., Ixxx, 397). 


Pexicor has stated that in samples of potash obtained from beetroot 
residues, and used in the manufacture of flint-glass, he has found from 
2°6 to 3°7 per cent. of potassium phosphate, and that this salt renders 
the glass opalescent. The author states that this difficulty may be 
removed by adding to the beetroot residues a little barium hydrate, 
which precipitates every trace of phosphoric acid. 

The scum which is obtained from beetroot juice, when treated with 
barium hydrate, has, after being washed, pressed, and dried at 100°, 
the following composition :— 


Barium sulphate ........... oeecece 65°00 
Tron oxide and alumina........... on 2°10 
Ps 6 on n6 oe cevecssece cocseces 3°50 
Barium phosphate........... ¢oene ee 3°15 
Barium carbonate .........0. seeean 5°00 
Calcium carbonate.........ecccccces 18°25 
Organic matters insoluble in HCl 3°00 

100°00 


This purifying power of barium hydrate explains the good results 
obtained by its use in the manufacture of sugar from beetroot. 
H. J. H. 


Micrographic Study of the Manufacture of Paper. 
By A. GrraRD (Compt. rend., lxxx, 629—631). 


From a microscopic study of the various vegetable fibres used in paper 
making, the author has determined the qualities such fibres ought to 
possess. Absolute length is not of much importance, but the fibre 
should be slender and elastic, and have the property of turning upon itself 
with facility. Tenacity is of but secondary importance, for when paper 
is torn, the fibres scarcely ever break. The principal substances 
a in paper-making may be divided into five different 
classes :— 

1. Round, ribbed fibres, as hemp and flax. 

2. Smooth, or feebly-ribbed fibres, as esparto, jute, phormium, 
dwarf palm, hop, and sugar-cane. 

3. Fibro-cellular substances, as the pulp obtained from the straw of 
rye and wheat, by the action of caustic lye. 

4. Flat fibres, as cotton, and those obtained by the action of caustic 
lye upon wood. 

5. Imperfect substances, as the pulp obtained from sawdust. 

H. J. H. 
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Treatment of Waste Liquors from Dye Works. By Hicaix 
and SrenHouse (Dingl. polyt. J., ecxiv, 172). 


THE liquor is mixed with a salt of iron or manganese, the mixture 
made alkaline with milk of lime, and allowed to stand. The precipitate, 
containing arsenic and phosphorus, is collected in cloth filters. The 
amount of base in the precipitate is then determined, and the whole 
mass treated with an equivalent of sodium sulphide for every equiva- 
lent of base found. The mixture is then treated with water, and 
boiled for two hours in pans, heated by steam. The clear solution 
contains all the phosphorus and arsenic; if an excess of the sulphide 
has been added, it may be removed with bleaching powder. 
W. R. 


Prussian Blue fixed on Fabrics by means of an Alkaline Solu- 
tion of Ammonium Tartrate. (Dingl. polyt. J., ecxlv, 170). 


110 parts of dry, powdered Prussian blue are dissolved in a mixture 
of 50 parts of tartaric acid, 190 of ammonia, and 150 of water. The 
goods are printcd with this solution, dried, and passed through an acid- 
bath. The solution is thickened with an equal weight of British gum. 
The colour is very nearly fast. . 
W. R. 


Preventives to Boiler Incrustation. 
(Dingl. polyt. J., eexiv, 170, 173). 


1. A mixture of crude pyroligneous acid, containing 1 per cent. of coal- 
tar, is mixed with the water; for every horse-power, one gallon is 
required. This mixture is effective only in the case of carbonates 
being deposited. 

2. Field passes a current from a battery of two elements through the 
water, one pole being connected with the boiler, and the other dipping 
into the water. 

W. R. 


Condensing Water containing Fat for Feeding Boilers, and its 
Purification. By J. Sriyau (Dingl. polyt. J., cexv, 115—121). 


On Cremation and Cemeteries. By F. Fiscurr 
(ibid., ccxiv, 382, 477). 


677 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XXX.— On a new Method of Supporting Crucibles in Gas Furnaces. 
By CHARLES GRIFFIN. 


Ox a former occasion I introduced to the notice of the Chemical 
Society a gas furnace for operations at a white heat in crucibles, or a 
copper-melting heat in mufiles. 

A detailed description of that furnace is given in the Journal of the 
Society for August, 1870. The crucibles are either suspended in a 
pierced plumbago cylinder, or supported on a trivet grate, both of 
which are liable to break when white hot, and therefore a cause of 
trouble and expense. Crucibles vary so much in form and size, that 
they are often not suspended from the cylinders exactly in the focus 
of the heating power. 

Trivet grates have the disadvantage that they interfere with the 
direct action of the flame upon the crucible, and if made slightly they 
break when heated to whiteness. 

I desire now to place before you a new form of burner, by which 
these defects are remedied. 

In the new burner the circles of gas jets are enlarged, so as to leave 
a space round the central jet. 

An atmopyre, similar to those used in Hofmann’s combustion 
furnace, but of greater bulk and strength, is dropped over this central 
jet and forms a solid support for the crucible. This support does not 
readily break—but should an accident happen, it can be replaced at 
the cost of a few pence. It brings the bottom of the crucible exactly 
into the focus of heat, and itself supplies a portion of the heating power 
ofthe burner. It also enables one to use any crucible at hand, inde- 
pendent of its form or size. 

A strong lateral arm cast on the body of the burner, supports an 
upright iron rod, which carries the chimney of the furnace. 

By prolonging the legs of the burner upwards, they are made to 
carry the clay furnace, and thus by doing away with a stool or other 
support, the construction is simplified and the cost lessened. 

A plumbago cylinder to deflect the flame and entrap the heat, is 
placed round the crucible, and is covered with an ordinary crucible 
cover, by removing which the crucible can be inspected. These 
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fittings, however, present nothing new, being adapted from Griffin’s 
blast gas-furnace, which was introduced sixteen years ago. 

Access to the crucible in the furnace is gained by turning aside the 
chimney and lifting the top plate of the furnace, which is provided 
with handles for this purpose. These handles do not become very hot, 
even when the furnace is at a white heat. 

The power of these new burners is very remarkable, one of small 
size consuming only 20 feet of gas per hour, and having a chimney 
four feet high, being capable of fusing half a pound of cast-iron in 35 
minutes from the time of lighting the gas, or of melting gold, silver, 
and copper in crucibles placed within a muffle measuring six inches 
long by three inches wide. 

If a chimney six feet high be employed, cast-iron can be melted in 
crucibles placed within the muffle. 


A burner of larger size, consuming 40 feet of gas per hour will melt 
cast-iron in crucibles placed within a large muffle measuring eight 
inches long by four inches wide. 

In the crucible furnace it will melt one pound of cast-iron in 35 
minutes; two pounds in 45 minutes ; three pounds in 55 minutes ; and 
four pounds in 65 minutes from the time of lighting the gas. 

It is thus seen that when a white heat has been once attained, ten 
minutes’ time is required for the fusion of every pound of iron. 
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These results attainable with certainty and rapidity are, I believe, 
the highest that have hitherto been placed at the command of the 
chemist. 

As in my former furnace, the proper admixture of gas and air is 
judged of from the colour and quantity of the flame which passes up 
the chimney. To enable the operator to see this flame, three small 
holes are bored in the chimney. The flame is not seen at the upper 
hole, unless the supply of gas is too large; but it is always visible at 
both the lower holes. 


XXXI.—On some Points in the Examination of Waters by the Ammonia 
Method. 


By W. H. DEERING. 


Tue method of examination of waters for impurities of organic origin, 
devised by Messrs. Wanklyn, Chapman, and Smith, has no doubt 
been widely used, as affording a ready means of comparing the extent 


of contamination of waters by nitrogenous impurities. Having for 
some years past been much occupied with water-examinations in the 
War Office chemical establishment, under the superintendence of Pro- 
fessor Abel, the very frequent employment of the method in question 
has led me to make some observations bearing on its efficiency, which I 
entrust to the Society in the hope of eliciting information from others 
who have had experience in its use, and of being able to do something 
towards promoting uniformity of working: a matter of great import- 
ance in connection with a test which is to a great extent only compa- 
rative in the results it furnishes. ; 

1. In comparing the colours of the distillates and the trial mixture, 
I have followed Mr. Wanklyn’s instructions as to size of cylinders, 
&c.; but have used a solution of ammonium chloride of the strength 
recommended by Mr. Thorp, viz., 0.1574 gram NH,Cl per litre. The 
intensity of the colour produced by the Nessler solution goes on in- 
creasing, and has not come to a stop in ten minutes ; the increase after 
10’ is perhaps more readily perceived with the paler, than with the 
darker, tints. Let us say, then, that after 10’ the analyst makes a 
trial solution, adds the Nessler, and allows it to stand for 10’. At the 
expiration of this time, the distillate will have stood for 20’; and if, as 
will probably be the case, a second trial is necessary, the distillate will 
then have stood for 30’, or three times as long as the second trial solu- 
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tion ; it will therefore be somewhat darker, and correspond to the colour 
produced by a larger amount of sal-ammoniac solution than it would 
have done at the end of the first 10’. 

I therefore work as follows :—To the 100 c.c. of distillate the Nessler 
solution is added, the whole mixed (very conveniently, by closing the 
top of the cylinder with a ground-glass plate, and inverting), and 
allowed to stand for 10’. A similar cylinder is filled with water to 
the same height, and the colour imitated by means of a few drops of 
caramel solution. At the end of the 10’, the distillate is thrown 
away, and the caramel cylinder is then used in its place. The caramel 
solution will not alter in colour during the short time occupied in 
making two or three trials with solution of ammonium chloride. It is 
advantageous to use the same cylinder which contained the distillate, 
for the trial mixture of pure distilled water and ammonium cbloride. 
The colour given by the distillate has sometimes a greenish tint, which 
cannot be imitated with the caramel solution; this is of less import- 
ance, however, as the pure ammonia solutions give yellows and browns 
like the caramel; so that by getting as near with the caramel to the 
colour of the distillate as possible, no appreciable error is introduced. 

A solution of caramel in distilled water gradually loses its colour 
when exposed to light, and moreover caramel has somewhat of a 
tendency to come ont of solution. This would be an objection to the 
use of graduated caramel solutions; moreover they would have to be 
graduated by means of the sal-ammoniac solution, which might give an 
additional opening for error. Something might perhaps be done with 
@, solution of iodine in water. 

2. With the purest attainable distilled water, a correction is neces- 
sary for the trace of ammonia remaining in the water. The mixture 
of 100 c.c. water with the 1} c.c. Nessler may appear colourless after 
standing for 10’, but a very slight difference in tint may be observed 
between that of the mixture and the blackish appearance of a cylinder 
containing only distilled water. 

I always estimate the ammonia in the distilled water in use, in the 
following manner: A sample of about 3 gallons is well mixed in the 
store-bottle: 500 c.c. are then distilled, with sodium carbonate, over 
into 100 c.c.; to this 100 c.c. Nessler is added, and after 10’ the 
colour is imitated with caramel, the colour in the caramel cylinder is 
imitated with 100 c.c. of the same distilled water and the necessary 
quantity of sal-ammoniac solution. Calling x the quantity of NH,Cl 
equivalent to the NH; in 100 c.c. distilled water, C the c.c. of NH,C! 


solution required, we shall have :— 


C 
5a=;% Cs; 2c =. 
# 2 + v Z 
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This quantity is to be added, in all analyses, to the quantity of 
sal-ammoniac solution used. 

It is true that traces of ammonia come over in the 2nd and 3rd 100 
c.c. of distillate, but the greater part of the NH; comes over in the first 
100 c.c. The value of « so obtained is considerable ; in the samples 
of distilled water which I have prepared and examined, « = 0°1 c.c. to 
0'3 c.c. NH,C1 solution of the strength previously mentioned. 

3. With most drinking waters, the ammonia in the second 100 c.c. of 
distillate is small compared with that in the first 100 c.c. (when 500 c.c. 
water are distilled with carbonate of soda) ; but traces of colour may be 
seen in the third and fourth 100 c.c., when the mixture of distillate and 
Nessler is compared after 10’ with a cylinder of distilled water. This 
does not proceed from the colour of the Nessler solution itself; a 
coloured solution was made up, equal in intensity of colour to the 
Nessler; on adding 1} c.c. of this to 100 c.c. distilled water, no per- 
ceptible alteration in appearance was observed. 

What is true for the carbonate of soda distillates, is equally true for 
the permanganate distillates ; so that, using 500 c.c. of water, I collect 
200 c.c. in both cases, ascertaining that the NH; in the second 100 c.c. 
from the carbonate of soda is very small, before proceeding to the 
distillation with permanganate. The flask, and its contents, should of 
course be cooled before adding permanganate. 

4. Commercial stick potash gives much ammonia when distilled 
with water; to free it from which, the solution of potash and per- 
manganate requires very protracted boiling. Usually I take two 
litres of solution (of the strength prescribed by Mr. Wanklyn in his 
book on Water Analysis), add a litre of pure distilled water, and then 
boil in a large glass flask, passing a bubble of air occasionally through 
the liquid to check bumping. It is well to be able to connect the flask 
with a condenser so as to be able to follow the state of the solution in 
respect to the ammonia. More water is added as required to prevent 
the liquid falling below two litres. With the solutions actually made, 
fully 20 hours boiling was required to obtain a solution of sufficient 
purity. During the boiling some of the permanganate is, unfortunately, 
reduced. 

There will still be a little ammonia given by the permanganate on 
distillation ; this is estimated by distilling 100 c.c. of the permanganate 
solution + 100 c.c. distilled water, collecting 100 c.c., and estimating 
the ammonia in it. The ammonia in the distilled water will have been 
previously determined ; this correction must be applied in calculating 
the ammonia given by the 50 c.c. permanganate solution used after- 
wards for analysis. The ammonia given by 50 c.c. potash and per- 
manganate solution is usually about equal to 0°2 c.c. of the sal- 
ammonia solution. 
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5. A point of great gravity in attempting to form an opinion as to 
the pollution of a water by sewage is the fact that an aqueous extract 
of peat gives much ammonia by distillation with carbonate of soda, 
and much also on the subsequent distillation with permanganate. 
The recorded analyses of peat show that it contains an appreciable 
amount of nitrogen ; but so far as I know, no one has called attention 
to the nitrogen in the aqueous extract.* A sample of peat was 
obtained, which came from a hill in a remote part of Ireland, at a very 
considerable distance from any habitations. A small quantity of this 
peat was soaked in the pure distilled water for about two days, the 
solution filtered through well-soaked filters, and distilled. 

I. The solution had a pale brown colour. 500 c.c. were distilled. 
(The volumes of NH,Cl are corrected for the 100 c.c. water of trial 
solution, and for the ammonia in the permanganate.) 

Na,CO;. (200 c.c. collected) required 1°6 c.c. NH,Cl — 1:0 c.c. from 
the 500 c.c. water = 0°6 c.c. from the peat. 

K,Mn,.0, (200 c.c. collected) required 1°55 c.c. NH,Cl. 

II. A second extract was made with the same portion of washed 
peat, filtered, &c., as before. The solution had a pale brown colour. 
500 c.c. distilled. 

Na,CO;. (200 c.c. collected) = 1°3 ¢.c. NH,Cl — 1:0 = 0°3 c.c. from 
the peat. 

K,Mn,Oy. (200 e.c. collected) = 1:1 c.c. NH,Cl. 

Thus, we should have obtained— 


Additional NH; by 


NH. Permanganate. 
Experiment I[.... 0°:006 toed Parts per 
Experiment II.... 0°003 0°011 J 100,000 water. 


Four experiments were further made. The pure distilled water was 
distilled before, and after, passing through a small well-washed syphon 
charcoal filter, 500 c.c. were distilled, and 200 c.c. were collected both 
with the soda and the permanganate :— 


Before. After. 
Na,CO;... 1'4 ¢.c. (corrected) NH,Cl 16 ¢.c. (corrected) 
K,Mn,0s,. . O2ece. ” 0°25 e.e. 9 


(The small residuum of NH; after making all corrections is equal to 
0°2. c.c. NH,Cl; it is probably derived from traces of ammonia not 
entirely given off by the boiling with carbonate of soda.) A small 
quantity of the peat was soaked in distilled water for a day, the extract 
was then thrown away; this was done three times, the last time with 


* This was done by Frankland and Armstrong. See Chem. Soc. Journal, 
vol. xxi, p. 77.—[Eb. ] 
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pure water. The washed peat was now soaked in the pure distilled 
water for two days; the extract was then filtered through well-soaked 
filters. It had a pale brown colour. 

III. 500 c.c. distilled. 

Na,CO ; required 3°2 c.c. — 14 ¢.c. from the 500 c.c. water = 1°8 
c.c. NH,Cl from the peat. 

K,Mn,O, required 2°6 c.c. NH,Cl (corrected). 

IV. The peat solution was passed twice slowly through the small 
charcoal filter. Before passing through, the solution was darker in 
colour than in Experiment III, as it had stood two days longer on the 
peat. After passing through the filter, the solution was filtered ; it had 
stilla brown colour. 500 c.c. distilled :— 

Na,CO;. 2°7 cc. — 14 cc. from the 500 c.c. water = 1°3 c.c. 
NH,Cl from the peat. 

K,Mn,0,. 5°5 ¢.c. NH,Cl (corrected). 


These numbers would correspond with :— 


Additional NH; by 


NHs3. Permanganate. 
Experiment III.... 0°018 0°026 \ Parts per 
Experiment IV.... 0°013 0°055 J 100,000 water. 


Exp. IV is not to be taken altogether as a test of the filter, as the 
solution was, no doubt, stronger than in Experiment III. 

These results are sufficiently serious when one considers that a large 
proportion of the waters available for domestic use in Ireland, contain 
sufficient soluble extract from peat to impart to them a decided yellow 
tinge; and that many English waters are coloured either by peat- 
extract, or other soluble vegetable matter of similar nature. These 
impurities may furnish, as above shown, sufficient ammonia in the 
successive steps of Messrs. Wanklyn, Chapman, and Smith’s 
method, to correspond with what in the absence of the peaty matter 
would be regarded as evidence of considerable sewage contamination ; 
and their presence would appear to limit the applicability of the 
method as a sanitary test. 

The fact that peat-extract contains other nitrogenous matter than 
ammonia or ammonium salts, must obviously also affect the value of 
the combustion-method of water-analysis, when applied to peaty 
waters. 
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XXXII.-—On the Structure and Composition of certain Pseudomorphic 
Crystals, having the Form of Orthoclase. 


By J. ArrHur Putittips, Mem. Inst. C.E., &. 


THE now well-known pseudomorphic crystals of cassiterite, after 
orthoclase, which occur at Huel Coates, in the parish of St. Agnes, 
Cornwall, were first described in 1828 by the late Mr. Davey, of 
Redruth (Geological Trans. of Cornwall, vol. iv, p. 484). Bischof, in 
his “‘ Elements of Chemical and Physical Geology ” (Cavendish Society, 
vol. ii, p. 175), also alludes to these remarkable crystals, and describes 
them as consisting of a fine-grained aggregation of tin-ore, mixed with 
a greater or lesser amount of granular quartz. He further states that 
the surfaces are granular, rough, and uneven, more particularly when 
the aggregate consists of somewhat coarse grains; such crystals are 
not unfrequently observed to have been broken, and to have been re- 
cemented by crystalline cassiterite. 

Anker states that one portion of a crystal is sometimes replaced by 
cassiterite, while the remainder is composed of felspar (Annales des 
Mines, sér. 3, vol. xx, p. 110). Blum describes a twin felspar crystal 
entirely altered in its composition, and consisting of a fine-grained 
mixture of white mica and quartz, through which granules of tin- 
oxide were irregularly disseminated (Die Psewdomorphosen, p. 275). 

One of these crystals from St. Agnes, analysed by Kjerulf in 
Bischof’s laboratory, the alkalis being estimated by the latter chemist, 
afforded the following results :— 


I, II. 
Silica . iaminneeess ‘ rot 4 0-41 
ER ce entienwaeee 6°65 
47 felspar substance. 
a re ae + 317 
re 0°33 
Peroxide of iron ...... 9°82 
Oxide of manganese and 2-14 
magnesia........... : 61:36 impure tin-ore. 
Oxide of tin.......... 47°82 
Loss by ignition..... . 1°58 
96°83 


Under I. are given the results of the analysis, in which it will be 
observed there remains a deficiency of 3:17 per cent. to be accounted 
for: from want of material, however, the analysis was not repeated. 
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Under IL. Bischof gives the quantities of alumina and alkalis requisite 
to make up the composition of normal orthoclase. 

With the double object of examining their structure, and also of 
determining the several minerals of which they are composed, it has 
been thought desirable to submit some of these pseudomorphs to 
microscopical examination, previously to subjecting any of them to 
chemical analysis. 

The first specimen, from which thin sections were obtained, presented 
the form of an ordinary twin crystal of orthoclase, about one inch in 
length, and one-third of an inch in width. This was divided, parallel 
with the plane of twinning, in such a way as to afford the largest 
possible surface, and a very thin section was subsequently prepared 
from each of the two halves. A microscopical examination of these 
shows them to consist chiefly of a mass of interlaced, mica-like plates, 
of asilvery-white colour, and pearly lustre ; these, which are sometimes 
slightly stained by ferric oxide, do not present any distinct crystalline 
form, and are usually about ;,355 inch in length by >;455 inch in width. 
Throughout the mass of this micaceous mineral, small crystals, and 
rounded guttate particles of quartz containing numerous fluid- and gas- 
cavities, are disseminated. That this quartz is of contemporaneous 
formation with the foliaceous mineral of which the mass is chiefly 
composed, is evident, since the latter not only often penetrates into 
the patches and crystals of the former, but portions of it are sometimes 
completely enclosed in the substance of the quartz. In addition to 
quartz, these sections contain a few grains and imperfectly formed 
crystals of tin oxide, some of which are enclosed in the quartz, while 
the greater number are embedded in the micaceous base. 

A similar crystal, but of somewhat smaller dimensions, and possess- 
ing a higher specific gravity, was divided in the same direction as the 
first, and the two halves afterwards converted into thin sections by 
grinding. Under the microscope these specimens resemble those of 
the crystal first examined, excepting that the amount of tin oxide is 
considerably larger. 

A third specimen, which appeared to have been entirely replaced by 
tin oxide, was subsequently sectionised, and examined under the 
microscope. This was found to be composed, to a very large extent, 
of crystalline cassiterite, traversed by a few crystals of blue tourmaline 
(indicolite), and associated with quartz and flakes of the micaceous 
mineral constituting the principal portion of the pseudomorphs before 
examined. 

For the first analysis, made in duplicate, a group of crystals was 
chosen, of which the specific gravity was 2°56, and of which the per- 
centage composition was found to be as follows :— 
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I. II. 

hygroscopic... .. 2°92 2°92 

based combined ........ 0°70 0°76 
Silica ...,. hgh ahinietin ae ke 49-99 _ 49°85 
Stannic oxide............ trace trace 
eck tenewirsean 34°69 84°85 
Ferric oxide ............ 5°50 5°38 
Manganous oxide*........ 1°60 1°45 
SE ed culeidsa cen awa 1°36 1:49 
a ree 0°63 0°76 
ES 1°84 1°81 


Madientnadeav nuns 38 0°41 
99°68 


The micaceous material, of which pseudomorphs of this class are 
chiefly composed, is doubtless a distinct mineral possessing a definite 


very nearly; but the presence of free silica, as revealed by the 
microscope, must necessarily render impossible any attempt to express 
its constitution by an exact formula. 

An analysis made in duplicate, of a crystal containing a large pro- 
portion of oxide of tin, and having a specific gravity of 5°22, afforded 
the following results :— 


L II. 

hygroscopic...... 0°47 0°47 
se { combined........ 0-25 0-25 
RE 14°68 14°76 
Stannic oxide............ 70°74 70°52 
eden ienesensee 9:09 9°21 
Ferric oxide ............ 2°68 2°60 
Manganous oxide ........ 0°97 0°86 
DE Ctbtvenedeiekeaavt 0°22 0°25 
MS osc iccvcessscs 0°23 0°20 
PD cueEticeaweenne 0°79 0°73 


tigi Sind aie eS Oe e trace 


100°12 99 85 


It is to be remarked that tourmaline, which is so constantly asso- 
ciated with cassiterite in ordinary veinstones, is likewise present with 
that mineral in these crystals, and that the quartz which they enclose 


* Although in this and in the following analysis, the manganese has been calcu: 
lated as MnO, it is possible that it may be present in a higher state of oxidation ; 
the whole of the iron is peroxidised. 
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contains numerous fiuid- and gas-cavities similar to those in the 
quartz of granites, mineral veins, &c. 

The enclosure of tin oxide, together with flakes of the micaceous 
mineral, by the quartz, is sufficient evidence of their contemporaneous 
deposition, while, from certain lines parallel with the faces of the 
crystal, observed in some specimens, it would appear that the progress 
of pseudomorphism was regularly progressive, and probably extended 
from the surface towards the centre. 


XXXITL.—Oun Sodium Ethylthiosulphate. 
By Witiiam Ramsay. 


Bunre (Deutsch. Chem, Ges., vii, 646), prepared this salt by coho- 
bating ethyl bromide with sodium thiosulphate dissolved in water, for 
some hours. Before he had published his process, I had prepared it in 
the same manner. He states that a solution of this salt, added to 
silver or lead nitrate, produces precipitates which are sparingly soluble 
in water. The salts of ethylthiosulphuric acid, I find, are so easily 
decomposed that it is impossible to prepare them. With silver nitrate 
a precipitate is indeed formed, but on standing for a few minutes it 
turns black with formation of silver sulphide. The mercuric salt is 
also white and insoluble, and decomposes inthe same manner. Sodium 
ethylthiosulphate added to barium chloride decomposes in a few hours 
into sodium chloride, barium dithionate, and ethyl disulphide. Even 
the sodium salt decomposes after a few weeks. | 

The acid cannot be prepared from the sodium salt, for if it really 
exists, it dissolves in water, from which there is no means of extracting 
it. Had I succeeded in preparing the barium salt, the attempt to 
obtain the acid might have been successful. 

Spring (Deutsch. Chem. Ges., vii, 1162), incidentally mentions that 
if sodium ethylthiosulphate be distilled with phosphoric chloride, the 
chloride of the acid is formed, which decomposes into sulphuryl chlo- 
ride, sulphurous anhydride, and ethyl disulphide, according to the 
equation— 


2C.H;8.0.Cl = SO.Cl, + SO, + (C.H;) 282. 


As my experience differs from his, I shall give an account of the 
phenomena which I observed. 
On mixing equivalent proportions of ethyl-thiosulphate of sodium 
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and phosphoric chloride in a retort, the mass grew warm, and some 
phosphorus oxychloride distilled over. On heating it, a yellow oil 
was collected in the receiver, while sulphurous anhydride and 
hydrochloric acid escaped. The residue in the retort had a bluish- 
purple colour; it was boiled with alcohol, to which it imparted a rich 
red colour. The alcoholic extract was allowed to stand, and deposited 
a few drops of a brown oil, freely soluble in alcohol and ether, with a 
beautiful crimson colour, and sparingly soluble in water. If water be 
added to the alcoholic solution, the oil separates in minute drops, giving 
the fluid a milky appearance. This oil could not be obtained in quantity. 
It possessed a most disagreeable smell, even more nauseous than 
that of ethyl sulphide. Its colour is not destroyed by the addition of 
ammonia, or of sulphuric or hydrochloric acid, but it is decolorised 
by sodium hydrate. 

The distillate was redistilled, and collected in three fractions, up to 
108°, from 108°—135°, and from 135°—160°. The very small] portion 
which came over below 108° was treated with water, by which it was 
completely decomposed. Phosphoric and hydrochloric acids were 
formed, but not a trace of sulphuric acid, thus proving the absence of 
sulphuryl chloride. The fraction boiling between 108° and 135°, after 
rectification, boiled constantly at 110°, and was recognised as phos- 
phorus oxychloride, while the portion collected between 135° and 
160°, when purified by fractionation, had a constant boiling point of 
151°. This is the temperature at which ethyl disulphide boils, and 
the identity of this oil with ethyl disulphide was established by the 
following determinations of sulphur :— 

I. Taken 0°0905. BaSO, found 0°3415 = 51°82 p. c. 

II. Taken 1983. BaSO, found 0°7572 = 52°39 p. ec. 

(C.H;)282 contains 52°46 p. c. 

The specific gravity of the oil at 15° was found to be 1°014. 

The distillation with phosphoric chloride appears to give rise toa 
reaction much more complicated than Spring supposed. The forma- 
tion of a coloured compound from such bodies is unusual. 

As sodium ethylthiosulphate proved to be so very unstable, | 
attempted to prepare some salts of ethyl-dithionic acid, but without 
success. This acid seems to be even more unstable than the ethyl- 
thiosulphuric. 
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XXXIV.—On the Action of the Organic Acids and their Anhydrides 
on the Natural Alkaloids. Parr IV. 


By G. H. Becxerr and C. R. Atper Wricut, D.Sc.Lond., 
Lecturer on Chemistry in St. Mary’s Hospital Medical School. 


Action of Polybasic Acids on Morphine and Codeine. 


Action of Succinic Acid on Codeine.-—When codeine and twice its 
weight of succinic acid are heated together to 180°, the whole fuses to 
a viscid liquid, which does not solidify on cooling to 160°—170°; if 
it be kept at this temperature for several hours, water is slowly given 
off, and a new product formed in accordance with the reaction 


CyHyN.O¢ + 2C0.H,(CO.OH),. — 2H.0 + 
CyHwN,0.(CO.C,H,.CO.0H)>. 


This new substance, to which the name codeine-succinic acid might 
be applied, were it not that it exhibits the characters of a base much 
more distinctly than those of an acid, can be readily obtained pure by 
dissolving the product of the action in water, and cautiously adding 
either ammonia or sodium carbonate until a precipitate just begins to 
appear. The liquid is then filtered, whereby a nearly colourless solution 
is obtained, from which a very cautious further addition of alkali throws 
down the new product in flakes readily soluble in excess of any 
alkali; by this fractional precipitation the colouring matters formed 
by the decomposition of the codeine at the high temperature employed 
are almost wholly removed. The precipitate is drained, slightly 
washed with cold water, and dissolved in boiling 80 per cent. alcohol, 
from which it crystallises on cooling in small white crystals containing 
10H,O. These crystals are permanent in the air, insoluble in water, 
ether, and benzene, sparingly soluble in cold alcohol, but readily dis- 
solved by boiling alcohol; they dissolve readily in either acids or 
alkalis, apparently forming salts in each case, but the alkaline salts 
are of such slight permanence that they cannot be isolated; a solu- 
tion of the body in barium hydrate is wholly decomposed by carbon 
dioxide gas, no barium salt being thus obtainable; whilst an ammo- 
niacal solution, if cautiously evaporated over sulphuric acid at the 
ordinary temperature, yields only large thin micaceous crystals of the 
body itself, and none of its ammonia salt. The salts formed with 
acids are, however, well-defined crystallisable bodies. 

The following numbers were obtained :— 


690 BECKETT AND WRIGHT ON THE ACTION OF THE 


(A) 1:069 grams of crystals exposed to the air till 
constant in weight, lost at at 100° 

(B) 1°615 grams of crystals exposed to the air till 
constant in weight, lost at 100° 


Calculated for CygH49(CO.C,H,.CO.OH),N20,,10H,0. , ' 
18°4 183 19°3 


0°3475 gram of air-dry crystals gave 0°6830 CO, and 0°2330 H.0. 


Calculated. Found. 
53°99 53°60 
7°16 7°45 

2°86 — 

39°99 —_ 


CyHyo(CO.C;H;.CO.OH),N20;,10H,O 978 100-00 


0°3745 gram of substance dried at 100° gave 0 9030 CO, and 0°2230 
H,0. 
0°3135 gram of substance dried at 100° gave 0°7565 CO, and 0°1840 


Calculated. Found. 
66°17 
6°26 
3°51 
24°06 


Cy¢Hyo(CO.C2H;.CO.OH).N.0, 798 10000 


When it is dissolved in a very slight excess of dilute hydrochloric 
acid, a liquid is obtained from which crystals moderately soluble in 
water, are deposited on standing over sulphuric acid; when air-dry, 
contain CyHsN20:,.2HCI.2H,0. 


0-9110 gram lost at 100° 0:0415 = 4°55 per cent. 
Calculated 3°97 


0°8190 gram of dry substance gave 0°2700 AgCl Cl=8'16 per cent. 

Calculated for CyH5oN.0.,2HCl1 =8'15 
With platinic chloride this hydrochloride throws down heavy flakes of 
a platinum salt; of this 


” 


0°6350 gram gave 0°1035 Pt = 16°29 per cent. 
Calculated for CyH5N.0,;.2HC).PtCl, = 16°32 


”? 


All attempts to prepare metallic salts of this substance proved failures ; 
an ammoniacal solution mixed with silver nitrate, and evaporated over 
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sulphuric acid, gave rise to the partial reduction of the silver, but no 
silver salt could be obtained; an alcoholic solution of the substance 
yielded no precipitate with barium, iron, lead, or other metallic salts. 

Yet further to fix the composition of this product, the anhydrous 
hydrochloride was heated with water, and slightly more of a standard 
potash-solution than would be required to neutralise the succinic acid 
formed in virtue of the reaction 


CssHiN206(CsH;03)2.2HCl + 2H,O = CyHyN,0,.2HCl + 2C,H,0,. 


0981 gram of hydrochloride thus generated enough succinic acid 
to saturate 8°15 c.c. of standard solution, of which 1 c.c. = 0°03185 
gram of succinic acid, i.e., generated 0°2596 gram of acid = 26°46 
per cent. 


Calculated for above equation, 27:09 per cent. 


It is hence manifest that the action of succinic acid on codeine is 
not that which would be anticipated from the results hitherto obtained 
with monobasic organic acids, indicated by the formula X.CO.OH ; 
these acids (e.g., acetic, butyric, benzoic) give rise to the following 
reaction, 

(1.)  Cs¢HN.0,(0H), + 2(X.CO.0H) = 2H,0 + 
CxsHN20,(0.CO.X). 3 
whence it might be anticipated that a bibasic acid, Y(CO.OH)2, would 
give rise to the reaction, 


(1I.)  CysHN,O,(OH), + Y(CO.OH), = 2H,0 + 
CuHwN.0.{ O69 PY. 


The above results, however, show that the action of succinic acid is 
of the form 


CuHuN.0.4 0.60:¥.60-01 


whilst the experiments described below seem to indicate that this, and 
not (IL) is the general form of such reaction. 

It is noteworthy that the product thus formed is analogous to the 
ethylene-succinic acid or glycol-succinic acid of Lourengo (Ann. Chem. 
Pharm., cxv, 358), formed by the parallel reaction 


C,H,(OH), + C,H,(COOH), = H.0 + CH { 66.c,8,.00 OH 


Lourengo’s product, however, is a glycol-derivative in which only 


Sa rea 


| 
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half the hydroxy] is substituted, whilst in the codeine product the whole 
is thus exchanged: Lourengo’s product, moreover, readily formed a 
silver salt, and of course exhibited no tendency to combine with acids, 
these differences being due to the absence of nitrogen. Ata higher 
temperature (near 300°) Lourengo obtained the body 


OH. { 0:C0 f OHH 


corresponding with the hypothetically probable substance formed by 
equation (II); the inability of codeine tu withstand such a tempera- 
ture precludes the attempt to form such a codeine product, or the 


allied body, CwHuN.0- { C.CO.CHCO \ 0. 


Action of Suceinic Acid on Morphine. 


Morphine was treated with succinic acid in the way above described 
with a precisely similar result: rather more colouring matter is formed 
than with codeine, so that the yield of pure product is less through 
the greater loss by fractional precipitation; the final fraction just 
precipitated by ammonia or by sodium carbonate should be filtered off 
quickly, otherwise it may be contaminated with unchanged morphine, 
which is not instantaneously precipitated in the liquor, especially if 
stirring with a glass rod be avoided as far as practicable. After crys- 
tallisation from boiling 80 per cent. alcohol, crystals are formed, much 
resembling the codeine product; they are insoluble in water, ether, 
and benzene, and give no blue colour with ferric chloride; they con- 
tain C3,H3.N,0,(C,H;0;)2.8H,0. 


1:4960 gram of a dry substance lost at 100° 0°2360 = 15°77 p. c. 


Calculated 15°75 ,, 
0:3240 gram of dry substance gave 0°7770 CO, and 0°1815 H,0. 


Calculated. Found. 
65°45 65°39 
5°97 6°23 

3°64 


CyH36(CO.C.H,y.CO.OH),N.0, 
Hence this product is formed by the reaction 


CssH3sN20, + 2C.H,(CO.OH), = 2H.O + 
Cy,Hy.(CO.C,H,.CO.OH)».N,0, 


With hydrochloric acid this body forms a crystallisable salt readily 
soluble in water; from this the platinum salt was made. 
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0°5500 gram gave 0°0905 Pt.......e-eeeee = 16°45 per cent. 
Calculated for C3,H3.(C,H;0;)2N20¢.2HCI.PtCl, 16°71 ™ 


It was not found practicable to form metallic salts; an ammoniacal 
solution of the substance reduces silver salts quickly, but forms no 
ammonia salt by evaporation over sulphuric acid; alkalis dissolve the 
substance with great facility, but it was not found practicable to 
isolate the salts thus formed. 


Action of Camphoric Acid on Codeine. 


When codeine and twice its weight of camphoric acid are heated 
together to 180° for 3—4 hours, a reaction is produced parallel with 
that above described, viz., 


CxsHyN20(OH), a 2C;,H,,(CO.OH), = 2H,O a 
0.C0.C,Hy,.CO.0H 
CxsHwN0, { 0.C0 C.H,,.CO.OH" 


The resulting product is best isolated in the following way: the 
cooled and perfectly hard mass is powdered, and added in small por- 
tions at a time, to boiling very dilute hydrochloric acid, and the solu- 
tion filtered hot; on cooling, a mixture of crystals of camphoric acid, 
and gelatinous masses of the hydrochloride of the new product, sepa- 
rate; these are drained and washed, and dissolved in dilute ammonia, 
preferably alcoholic; on long standing over sulphuric acid, crystals of 
the new product separate as the ammonia passes off. The crude pro- 
duct may also be dissolved at first in hot dilute ammonia, and the 
filtered liquid left over sulphuric acid for a few days; the mass then 
becomes a thick jelly, bearing an absurd resemblance to glue; on 
heating, however, the gelatinous mass becomes crystalline, and can 
be filtered, drained, and crystallised from boiling alcohol; or a little 
alcohol can be added to the gelatinous mass, and the whole heated 
till a clear solution is obtained ; on cooling, nearly white crystals sepa- 
rate. After recrystallisation from alcohol, and standing in the air till 
constant in weight, these gave the following numbers. Specimen cry- 
stallised from dilute aleohol— 


06140 gram lost 0°0810 gram at 100°.. = 13°19 per cent. 
Calculated for Cg Hyo(CioH1503)2N205.8H,0 = 13°02 ” 
Another specimen crystallised from 80 per cent. aleohol— 
15920 grams lost 0°1545 gram at 100° .. = 9°71 per cent. 
Calculated for Cx¢H yo(CioHi503)2N20¢.6H,O0 == 10°09 ” 


0'2975 gram of dried substance gave 0°7625 CO,, and 0°2090 H,0. 
YOL. XXVIII. 3B 
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Calculated. Found. 
69°89 
7°80 


Cx¢Hyo(CioHis03)2N20, 962 100:00 


When treated with dilute hydrochloric acid, these crystals forma 
non-crystalline mass, very sparingly soluble in cold water; ou boiling 
with water a solution is obtained, from which gelatinous flakes separate 
on cooling; from hot dilute alcohol (about 50 per cent.) crystals form 
on cooling and standing; after draining and washing slightly with 
water, and standing in the air till constant in weight, these gave the 
following numbers :— 


0°3965 gram lost at 100° 0°0365 gram = 9:21 per cent. 
Calculated for Cx¢HyoN206(CioH,;03).2HC16H,O = 9°41 ” 


0°3600 gram of anhydrous substance burnt with quicklime gave— 


0°0975 AgCl ........Cl = 6°70 per cent. 
Calculated = 6°86 is 


From this hydrochloride a gelatinous platinum salt was made; after 
drying over sulphuric acid, and finally at 100°, 


0°7640 gram gave 0°1090 Pt .........e ce eeee = 14:29 per cent. 
Calculated for Cx¢H oN206(CioHi502)2.2HC1.PtCh os 14°37 9 


The yield of camphoric codeine-derivative obtained is much smaller 
than that of the succinic codeine-product above described ; the greater 
part of the codeine employed remains wholly unaltered. 


Action of Camphoric Acid on Morphine. 


On treating morphine in the way above described, a dark-coloured 
mass results, containing only a minute quantity of the morphine deriva- 
tive corresponding with the camphoric-ccdeiue product, and formed 
by the reaction 


C3sHyN,0,(0H), + 2C,H\,(CO.OH). — 2H,0 + 
0.CO.C;H,,.CO.OH, 
CuuH3.N20. { 0.C0.0,H,,.00.0H 


This substance was formed in too small quantity for complete 
examination; by dissolving the product of the action in ammonia, 
and leaving it to stand over sulphuric acid, nothing separates save 4 
little ordinary morphine; on adding to the filtrate a slight excess of 
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hydrochloric acid, non-crystalline flakes of the hydrochloride of the 
new product separate; these are soluble in atcohol and in cold alka- 
lis, but only very sparingly in cold water, and not much more so in 
boiling water. This hydrochloride can also be obtained by treating 
the pulverised product of the heating together of morphine and twice 
its weight of camphoric acid with ether, so as to dissolve out most of 
the camphoric acid and anhydride formed, and then treating again 
with dilute hydrochloric acid so as to dissolve out morphine. 

From the hydrochloride a platinum salt was made by fractional pre- 
cipitation to remove colouring matters; the second precipitate was 
gelatinous, and gave the following numbers after drying over sul- 
phuric acid, and finally at 100° :— 


04490 gram gave 0:0645 Pt .... ... = 14°37 per cent. 
Calculated for C3,H34(C,oH,;03)2N20¢.2HCI.PiCl = 14°67 - 


Action of Tartaric Acid on Codeine. 


Codeine was heated for 3—4 hours with twice its weight of tartaric 
acid dried at 150° to 180°—190°. Water was given off during the 
heating, and the mass, which was readily fused at first, became viscid 
and almost solid. 

On treating the product with water, the greater part dissolved; the 
only base present in the solution, however, was unaltered codeine; a 
small quantity of insoluble substance was left, which, with hydro- 
chloric acid alone, refused to dissolve, but with alcoholic hydrochloric 
acid gave a clear brownish solution. All attempts to obtain anything 
crystalline from this liquid failed; addition of water precipitated 
flakes possessing a structure closely resembling that of tetracodeine 
under the microscope, consisting of coalesced globules; addition of 
carbonate of soda in slight excess, and then of water, also precipitated 
flakes, destitute in this case of chlorine, whereas the flakes precipitated 
from the hydrochloric acid solution in alcohol contained chlorine. 

One specimen of the chlorinated flakes gave the following numbers, 
agreeing approximately with those calculated for a basic hydrochloride 
of a body formed from codeine and tartaric acid, with elimination of 
water. 


Calculated for (4C;,H4:N,0, + 4C,H,0, — 8H,0).3HCl. Found. 
Carbon 65°12 
6°16 
Chlorine , 3°58 
This basic hydrochloride dissolved readily in ammonia and alkalis, 
just as the camphoric codeine-product; addition of hydrochloric acid 


reprecipitated chlorinated flakes. 
3B 2 
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On adding excess of alcoholic platinic chloride to the alcoholic solu- 
tion of this hydrochloride (also containing excess of hydrochloric acid) 
no precipitate was formed; but on further adding water, a platinum 
salt was thrown down, snadaining 9°05 per cent. of platinum. 

The normal tetracodeine derivative, (Cy + 4C,H,O, — 8H.0).8HCI. 
4PtCh, would require 17°56 per cent. From these results, and the 
physical characters of the body and its salts, it is evident that it isa 
tartaric tetracodeine-derivative; and that, like acetyl-tetracodeine 
(p. 313 of this volume), this derivative is deficient in acid-combining 
powers. 

The marked difference in the action on codeine between succinic 
acid (which does not appreciably polymerise the codeine, and converts 
a large portion into succinic codeine-product) and tartaric acid (which 
partially polymerises, and gives no tartaric derivative of non-polymerised 
codeine) is noteworthy. 


Action of Oxalie Acid on Codeine. 


Codeine and twice its weight of oxalic acid dried at 110° were inti- 
mately mixed and heated in a paraffin bath to 140°—150° for three 
hours; the mass fused to a clear liquid, which gave off, with great 
rapidity, bubbles of a mixture of about equal volumes of carbon 
oxide and carbon dioxide, together with steam and acid vapours; the 
residue gradually acquired the property of yielding an amorphous pre- 
cipitate with carbonate of soda after solution in water, and thickened 
somewhat towards the end. The product of the action was dissolved 
in water, and exactly precipitated by carbonate of soda; the precipi- 
tate mostly dissolved in ether, a small amount of an amorphous coloured 
mass being left insoluble ; the ethereal solution, on spontaneous evapo- 
ration, deposited white crystals, which on examination proved to be 
nothing but dicodeine, identical with that obtained by the action of 
dilute sulphuric or phosphoric acid on codeine; the mother-liquors of 
these crystals contained a non-crystalline base, agreeing in properties 
with tricodeine, whence the substance insoluble in ether probably con- 
sisted of tetracodeine ; no appreciable amount of any oxalic derivative 
analogous to the bodies formed with succinic and camphoric acids 
could be isolated. 

The dicodeine thus obtained gave the following numbers :— 


0:2615 gram lost 0°0155 gram at 100° = 5°93 per cent. 
Calculated for C,H N,O;2.4H,O = 5°68 per cent. 
0'2330 gram of dried product gave 0°6140 CO,, and 0°1560 H,0. 
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Calculated, Found. 
72°24 71°86 

7°02 7°44 
4°68 - 
16°06 — 


CrHsNiQi. 1196 100-00 


The hydrochloride crystallised readily, exactly resembling that pre- 
pared by means of sulphuric and phosphoric acids. 


0'3780 gram of substance dried at 100° gave 0°03952 Cl (volumetric). 
Cl = 10°45 per cent. 
Caleulated 10°58 ,, ,, 


The syrupy mother-liquors of this hydrochloride utterly refused to 
crystallise, and exactly resembled the tricodeine hydrochloride obtain- 
able by the action of dilute sulphuric acid or of zine chloride on 
codeine ; and notably this product gave the reaction characteristic of 
tricodeine with ferric chloride, viz., no coloration just at first, but 
development of a dark dirty purple on standing; with nitric acid it 
gave a deep blood-red colour ; converted into platinum salt it gave the 
following numbers :— 


05625 gram dried at 100° gave 0°1110 Pt = 19°73 per cent. 
Calculated 19°55 ,, ,, 


It thus results that oxalic acid acts on codeine quite differently from 
its higher homologue, succinic acid, polymerisation of the codeine 
being the only noticeable end-result. It is extremely probable that 
an oxalic derivative is actually first formed, and that this immediately 
splits up into carbon oxide and dioxide, and codeine, thus :— 


CuHu¥.0s 4 0.60, COO = 200 + 200, + CxHuN,0,(0H)s, 


the codeine polymerising whilst in the nascent state; probably, also, 
similar reactions occur with the inorganic acids, e.g., sulphuric and 
phosphoric acids, 7.e., with sulphuric acid for example, probably a body, 


CH NO, 0.S0:. OH ; is temporarily formed, and this, in presence 
0.80;.0H ee P 


of water, forms sulphuric acid and codeine, which polymerises whilst 
nascent. When sulphuric acid acts on morphine a similar action in 
all probability takes place ; a portion, however, of the sulp!uric deriva- 
tive thus formed rearranges itself, producing ‘“ apomorphine ” sulphate, 
and sulphuric acid. 


20Hy,N,O, rpg a = CyH«N,O.2H:S0, + 2H.S0,. 
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It has not, however, been found practicable to isolate these probable 
intermediate compounds. 

It is noticeable that with oxalicacid and codeine the yield of the two 
higher polymerides is comparatively small, so that dicodeine can be di- 
rectly crystallised from the ethereal solution of the crude bases ; much 
more tricodeine is formed by the action of sulphuric acid, so that the 
crude ethereal solution will not deposit crystals, a circumstance which led 
both Armstrong (who first obtained dicodeine, though, probably, in 
an impure state—this Journal [2], ix, 56) and Wright to regard the 
base as non-crystalline, an error pointed out by us in a former paper 


(ibid. [2], xiii, 312). 


Action of Oxalic Acid on Morphine. 


In the hope that this action might lead to the isolation of the missing 
morphine polymeride, dimorphine, morphine was heated to 140°—150", 
for 3 hours, with three times its weight of oxalic acid dried at 110°; 
much carbon oxide and dioxide were liberated, and a considerable 
amount of higher morphine polymerides were formed; the desired 
body, however, could not be isolated from the products of the action. 
On adding sodium carbonate to the aqueous solution of the resulting 
mass, an amorphous white precipitate was thrown down, becoming 
green on standing ; this was partially soluble in ether, the greater part 
being insoluble in that menstruum; the ethereal extract refused to 
crystallise by spontaneous evaporation, and yielded a hydrochloride 
which dried up to a varnish without depositing any crystals: hence 
“apomorphine ” was not a product of the action. This varnish-like 
hydrochloride corresponded in all respects with the trimorphine hydro- 
chloride obtained by Mayer and Wright by the action of dilute 
sulphuric acid on morphine. 

With ferric chloride it yielded a coloration of a bluish purple at 
first, changing to reddish-purple in a few seconds, and speedily 
becoming dirty purplish-red; with nitric acid it gave a blood-red 
coloration. 

The following numbers were obtained :— 

02785 gram gave 0°6390 CO2, and 0°1655 H,0. 
0°5125__,, », 0°2320 AgCl. 
Calculated. 
1224 63°46 
120 6°22 
84. 4°35 
288 14°93 
213 11:04 


Coz yNeOi.6HC] 1929 10000 
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If the solution of the hydrochloride obtained by shaking up the 
ethereal solution of the base with hydrochloric acid, and leaving it 
over sulphuric acid, be strongly acid, the excess of hydrochloric acid 
present acts on the trimorphine, producing a considerable amount 
of the chlorinated derivative, Cyo2Hi.Cl,N;Oy.6HCl, described in a 
former paper (this Journal, 1873, p. 226); to obtain trimorphine 
hydrochloride in a pure state, therefore, it is essential to shake up the 
ethereal solution with slightly less hydrochloric acid than is equivalent 
to the base in solution, and then to render the aqueous liquid exactly 
neatral by cautious addition of much-diluted hydrochloric acid. 

Simultaneously with trimorphine, much tetramorphine is formed, 
being left undissolved by ether; this was recognised by its physical 
properties, and by the precipitation of the hydrochloride from an 
aqueous solution containing but little free acid by addition of strong 
hydrochloric acid. A specimen thus prepared by fractional precipita- 
tion gave the following numbers :— 


03250 gram gave 0'1445 AgCl. Chlorine = 11°01 per cent. 
Calculated 11:04 ,,_,, 


XXXV.—Note on the Sulphates of Narceine und other Narceine 
Derivatives. 


By G. H. Beckxerrand C. R. Atper Wricut, D.Sc., Lecturer on 
Chemistry in St. Mary’s Hospital Medical School. 


Ir has been shown by one of us in a former paper that narceine 
possesses the somewat contradictory property of retaining with con- 
siderable force a minute quantity of hydrochloric acid, whilst the 
neutral hydrochloride is partially decomposed by contact with water, 
yielding crystallisable basic compounds, of composition depending on 
the amount of water present. So energetically are the last traces of 
hydrochloric acid retained, that even precipitation of the solution of 
hydrochloride by an alkali and several crystallisations from alcohol 
fail entirely to remove them. In order to see if the same peculiarity 
is shared by the sulphate, various preparations were made and 
examined, but in no case could any perfectly definite product be ob- 
tained by any simple means, of composition more basic than the 
“bisulphate.”’ 

When narceine (several times crystallised from alcohol, but still re- 
taining a few tenths per cent. of hydrochloric acid) is dissolved in 
aconsiderable excess of hot dilute sulphuric acid, crystals form on 
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cooling, which, after two crystallisations from water acidulated with 
sulphuric acid, are wholly free from chlorine: hence evidently the 
chlorine originally present was really present as hydrochloric acid, 
subsequently displaced by the sulphuric acid. The crystals formed 
from a liquid containing 8 to 10 equivalents of sulphuric acid diluted 
with about 50 times its bulk of water, were well drained on the filter 
pump, slightly washed with alcohol and then with ether, and well 
pressed in blotting-paper. They then gave the following numbers :— 


i . 5°20 per cent. 
Sulphur in dry substance .......... nae Oe ‘ 
Anhydrous narceine sulphate would require... 3°12 ~ 


Apparently, therefore, these crystals contained more sulphuric acid 
than corresponds with the neutral sulphate. 

On dissolving these crystals in about twice their weight of slightly 
warm sulphuric acid diluted with twice its volume of water, crystals 
formed on cooling, having approximately the composition of the acid 


sulphate C23H»N O,.H.SO,,. 10H,0. 


Calculated. Found. 
TRE aa 37°25 37°11 
Re 6°88 6°58 
DEE écesneeseedes 4°32 4°75 
ee era 24°29 25°77 


At 100° these crystals fused to a vitreous mass, a slight amount of 
decomposition being produced, the dried mass dissolving in water 
acidulated with sulphuric acid, and the solution thus obtained yielding 
a small quantity of a tarry non-crystalline precipitate with sodium car- 
bonate. On addition of water the crystals became partially decom- 
posed, a highly acid solution being obtained, together with flakes of a 
basic sulphate. 

The crystals first described containing 3°63 per cent. of sulphur ap- 
proximate to the composition 7C,;H.NO,.4H,SO,.10H,0, or 


3{ (Crs3H29N Oy)2.H2S0,} + (C.3;H2NO,).H,S0,.10H,0. 


Calculated. Found. 
rr 4°72 5°20 
0 ee re 3°52 3°63 


On dissolving them ‘in 50 times their weight of boiling water and 
cooling the solution, crystals form containing, after drying at 100°, less 
sulphur than is required for neutral narceine sulphate (A). On 
repeating this treatment a further diminution in sulphur is occasioned 
(B), the same result being again brought about by digesting these 
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crystals, B, with 100 times their weight of cold water for 24 hours, 
filtering off, and repeating the operation three times. 

Original crystals dried at 100° contained 3°61—3°65 per cent. of 
sulphur. 


Substance (A) dried at 100° contained 2°13 per cent of sulphur. 
»  (B) %9 9 1°46 
” (C) ” ”? 1:43 ” 


The formula 3C.;H.,.NO,.H,SO, requires 2°15 per cent. of sulphur; 
4C23H29NOo.H2SO, corresponds to 1°64 per cent.; whilst 5C.;H2N Oy. 
H,SO, requires 1:32 per cent. 

It results from these experiments that whilst narceine is capable of 
forming a bisulphate in presence of a sufficient excess of sulphuric acid, 
this body breaks up in presence of water into more basic salts of in- 
definite composition, just as the hydrochloride does. 

Notwithstanding that the latter portions of sulphuric acid are less 
readily detached by the action of large quantities of water than are 
the latter portions of hydrochloric acid, yet narceine sulphate is com- 
pletely decomposed by sodium carbonate. The crystals obtained by 
gradually running a warm aqueous solution of the first-mentioned 
crystals containing 3°63 per cent. of sulphur into excess of sodium car- 
bonate, were found to be almost wholly free from sulphur after wash- 
ing, drying, and recrystallising from alcohol. Not more than faint 
traces were present. On the other hand, when the neutral hydro- 
chloride was similarly treated, the precipitated base still retained 0°25 
per cent. of chlorine after crystallisation from alcohol. 

Narceine, purified from traces of chlorine by the above treatment 
with sulphuric acid and decomposition of the sulphate by sodium car- 
bonate, gave the following numbers after three crystallisations from 
alcohol :— 


0°3315 gram gave 0-7220 CO, and 0:1945 H,0. 


Calculated. Found. 
Cos eoccccccces 276 59°61 59°40 
ceehedkonws 29 6°26 6°52 
a wteskacwos 14 3°03 — 
De dbennescws 144 31°10 — 
C.;H,NO, 463 100-00 


Action of Nascent Hydrogen on Narceine. 


Narceine was treated with zinc and hydrochloric acid, the latter 
being added at intervals during several days, and the whole liquid kept 
hot to avoid the separation of double zinc compounds. Finally the 
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whole was treated with ammonia in excess, and the liquid was agitated 
with ether ; a non-crystallisable base was thus extracted, the salts of 
which could not be obtained in a crystalline form. 

0:2145 gram of base dried at 100° gave 0°5220 CO, and 0:1360 H,0. 


These numbers agree with either of the following formule :— 


C23 HN Os Carbon 66°50 Hydrogen 6°99 
C.3;H2,NO, ” 66°82 9 6°54 


whence it appears that the oxygen in narceine is partially removable 
by the agency of nascent hydrogen. 

The yield of this substance is small, whilst the want of crystalline 
character exhibited by the base and its salts render its further investi- 
gation uninviting. 


Action of Acetic Anhydride on Nareceine. 


Narceine was heated with three times its weight of acetic anhydride 
to 120° for five hours. The resulting syrupy liquid was evaporated on 
the water-bath, whereby a residue was obtained difficultly soluble in 
water but readily dissolved by alcohol, This was dissolved in dilute 
hydrochloric acid and treated with sodium carbonate and ether. The 
ethereal extract deposited on spontaneous evaporation a small quantity 
of crystals resembling narceine in appearance. Of these 

0°1310 gram dried at 100° gave 0°3125 CO, and 0:0730 H.0O. 


Calculated. Found. 
BE iii atnnevacy ate 276 64°64 65°06 
TE ih nai aee 25 0°85 6°19 
ine reeedien 14 3°28 — 
rer ere 112 26°23 — 
C.3H.NO; ...... 427 100°00 


The platinum salt gave these numbers :— 


0°2850 gram gave 0°0450 Pt 
Calculated for (C.;H,;NO;.HCl),PtCl,.. 


Hence it appears that the only action of the acctic anhydride was to 
dehydrate the narceine. The yield of this product was very small. 

In another experiment when the narceine and acetic anhydride were 
boiled together (B. P. about 140°) for five hours, a different result was 
obtained. A distinct smell of nitric oxide was observed, and also the 
evolution of a small quantity of red fumes. The resulting mass, 


15°79 per cent. 
1560 ss, 
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treated with hydrochloric acid, sodium carbonate, and ether, gave a 
base that refused to crystallise, and the salts of which were amorphous. 
On combustion this gave numbers agreeing with the formula 
C.;H»;NOs, from which it seems that dehydration also took place here. 
In each case the greater part of the narceine became altered and 
transformed into products which have not yet been obtained in a fit 
state for examination. 


Action of Ethyl Iodide ow Narceine. 


The circumstance that narceine unites completely with aqueous hydro- 
chloric acid only when the acid is present in some considerable excess, 
renders it probable that an analogous behaviour might be anticipated 
with ethyl iodide, experiments now in progress having demonstrated 
such behaviour under each set of circumstances with narcotine. 

Narceine was heated to 100° in a sealed tube with absolute alcohol, 
and about twice as much ethyl-iodide as was requisite for the formation 
of the compound C,;H.,NO,,C.H;I; on cooling and standing, no cry- 
stals of unchanged narceine separated, the liquid dried up to a varnish- 
like mass, readily soluble in 90 per cent. alcohol ; on standing, granular 
crystals were deposited from this alcoholic solution consisting of the 
ethiodide ; the mother-liquors of these refused to crystallise, but had the 
same composition after evaporation to dryness. Thus 0°2400 gram of 
varnish-like non-crystalline preparation gave (after drying at 100°), 
00905 AgI. 

0°6385 gram of crystals dried at 100°, gave 0°2400 AgI. 

, Found. 
Calculated for Cy3HogNO 9,C2H;I. Crystals. Varnish. 
Iodine = 20°51 per cent. 20°37 20°32 


In order to see if narceine ethiodide breaks up in contact with boiling 
alcohol into more basic (so to speak) compounds as the hydrochloride 
and sulphate do in presence of water, these crystals were dissolved in 
about 10 times their weight of boiling 90 per cent. spirit; on cooling 
crystals identical in texture with the original substance separated ; 
these gave the following numbers :— 


04830 gram dried at 100°, lost 0°0320......... ... 6°62 per cent. 
Calculated for C.;H2NO3,C,H;I,2H,O ............ 5°50 
0'3430 gram of dried substance gave 0°1295 AgI = 20°40 

Calculated .... 20°51 


Hence it appears that the ethiodide is more stable than the hydro- 
chloride, as it does not break up on boiling with alcohol; the following 
experiments, however, show that the ethyl-hydrate, and the correspond- 
ing platinum-salt are far less stable than the ethiodide. 


9 


>? 


”? 


704 STENHOUSE AND GROVES ON THE 


On adding to the ethiodide silver hydrate, an alkaline liquid results 
which dries up to a non-crystalline mass; on dissolving this in alcohol, 
minute feathery crystals of narceine are left undissolved, whence it 
appears that the ethyl-hydrate of narceine readily decomposes into 
alcohol and narceine. A platinum-salt was made from the freshly pre- 
pared ethylhydrate by adding hydrochloric acid and platinic chloride ; 
at first this was flocculent and amorphous, but it soon became dense 
and crystalline ; after drying for several days over sulphuric acid, and 
finally at 100°— 


0°4355 gram gave 0°0640 Pt = 1470 per cent. 
Narceine platino-chloride requires 1476, 
Whilst the platinum-salt of the ethyl- 

chloride of narceine would require 1416 _s,, 


It hence seems that the platinum-salt of the ethylchloride readily 
loses ethyl, forming the crystalline narceine platino-chloride. 

On the whole, therefore, it seems that whilst narceine ethiodide is 
more stable than the salts of narceine with inorganic acids, yet the 
addition-derivatives of narceine, as a class, seem tu be marked by a ten- 
dency to break up into narceine and the additive-substance also em- 
ployed. An analogous behaviour is, as will be shown in a future 
communication, also characteristic of narcotine; it is indeed probable 
that there is some constitutional similarity between these two bases, as 
we have succeeded in obtaining protocatechuic derivatives from each. 

Narceine ethiodide, by exposure to air and light, forms a blue com- 
pound resembling the iodide of starch ; experiments on this substance 
are in progress. 

The narceine used for the above experiments formed pari of a large 
supply obligingly presented by Messrs. Macfarlan and Co., of Edin- 
burgh. 


XXXVI.—Action of Chlorine on Pyrogallol. 


By Joun Stennouse, LL.D., F.R.S., &c., and Cuarves E. 
GROVES. 


Tue action of chlorine on pyrogallol seems hitherto to have received 
but little attention from chemists, almost the only observation on the 
subject being that of Rosing (Compt. rend., xliv, 1149), who noticed 
that pyrogallol became black when treated with chlorine, hydrochloric 
acid being evolved. 

When chlorine is passed into an aqueous solution of pyrogallol (1 to 
5 of water), the colourless liquid first acquires a very dark brownish 
red colour, which after a time becomes much paler, and ultimately, 
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when saturated with chlorine, changes to a deep orange. If it be now 
agitated with ether and the ethereal solution allowed to evaporate, it 
deposits an oily compound, from which no crystals could be obtained. 
If a dilute solution of sodium hydrate is added to the orange-coloured 
solution, carbonic anhydride is given off, and it becomes of a very 
deep brown, although still acid to test-paper. The continued action 
of chlorine restores the colour to orange, and on standing it deposits 
amorphous orange-coloured flocks. 

Equally unsatisfactory results were obtained by passing chlorine 
into a mixture of pyrogallol with twice its weight of concentrated 
hydrochloric acid, the principal product being a dark-coloured oil. 

It has been noticed (Stenhouse, Jowr. Chem. Soc., xxviii, 10) that 
when pyrogallol is treated with a carbon tetrachloride solution of 
chlorine, hydrochloric acid is given off, and a chlorinated compound is 
produced. We have repeated this experiment, but have not as yet 
obtained the crystalline substance which is one of the products, in 
quantity sufficient for analysis. It is not improbable that it will be 
found to be identical with one of the substances hereafter described. 

When chlorine is passed into a solution of pyrogallol in glacial 
acetic acid, hydrochloric acid is given off, and the liquid soon acquires 
a purplish inky colour. At this stage, if the solution is concentrated, 
and is kept cool by immersion in cold water, it frequently becomes 
semi-solid from the separation of a mass of crystals. 

These were collected and crystallised two or three times from ben- 
zene, but although they melted at 132° (pure pyrogallol melts at 
131:5°), and gave the various characteristic colour-reactions which 
distinguish pyrogallol, yet, on examination, they were found to contain 
an appreciable amount of chlorine. From this it would seem probable 
that these crystals are pyrogallol, contaminated with some chlorinated 
derivative. 

The separation of the pyrogallol in the crystalline state from its 
cold saturated solution in acetic acid is accounted for by the fact that 
the presence of hydrochloric acid greatly diminishes its solubility ; so 
that when the acetic acid solution becomes saturated with the hydro- 
chloric acid produced by the action of the chlorine on a portion of the 
pyrogallol, the remainder is precipitated in the crystalline state. As 
may be imagined from what has just been said, pyrogallol, although 
extremely soluble in water, is comparatively slightly soluble in concen- 
trated aqueous hydrochloric acid. 

If the crystalline mass of precipitated pyrogallol be broken up by 
stirring, and the passage of the chlorine continued, the crystals disap- 
pear whilst the liquid hccomes viscous and its colour changes to a dark 
brown; after a time, however, when saturated with chlorine, it again 
becomes liquid and of a much paler colour. The addition of hydro- 
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chloric acid at this stage causes it to effervesce and solidify to a mass 
of minute crystals; whilst if it be heated or allowed to stand for a 
considerable time without adding hydrochloric acid, brilliant crystals 
of another substance are deposited. 


Mairogallol.* 


This is the substance mentioned above as forming brilliant crystals, 
but there is considerable difficulty in obtaining it in any quantity 
unless certain precautions be observed. 

After numerous trials the following was found to be the best method 
of preparing it: 5 grams of pyrogallol in the fine state of division 
in which the commercial article is ordinarily met with is introduced 
into a test-tube and 10 c.c. of glacial acetic acid poured on it: as the 
amount of acid is not sufficient to completely dissolve the pyrogallol, 
the two form a creamy liquid. The tube is now placed in a vessel of 
cold water, and a rapid current of chlorine passed into the mixture. 
The suspended crystals soon dissolve, and the liquid becomes very 
dark, but after a time, as mentioned above, pyrogallol begins to 
crystallise out, and it is necessary occasionally to stir the mass in order 
to prevent the delivery-tube from becoming choked. The action of 
the chlorine, however, soon converts the crystals into a soluble chilo- 
rine-compound, and the passage of the gas is continued until the liquid 
becomes of a pale orange-red colour and is saturated with chlorine. 
Steam must now be passed into the exterior vessel of water so as to 
raise the temperature to about 70°, at which it is maintained for 20 
minutes, whilst a rapid current of chlorine is passed through the 
mixture. As soon as the liquid becomes hot, it begins to effervesce 
from the escape of hydrochloric acid and carbonie anhydride, and if 
set aside would deposit a considerable quantity of mairogallol in hard 
crystals. The amount of these, however, may be increased if the tube and 
its contents be rapidly cooled, 3 c.c. of concentrated hydrochloric acid 
added, and the liquid saturated with chlorine by passing a slow current 
of the gas through it for about an hour. After standing 24 hours, the 
crystals may be collected on a vacuum filter and washed first with a 
little glacial acetic acid, and then with ordinary acetic acid, density 
1-045, in which they are almost insoluble in the cold. In a properly 
conducted operation, the yield of crude substance is 25 to 30 per cent. 
of the pyrogallol. It may be purified by two or three crystallisations 
from boiling glacial acetic acid (5 parts) ; but, as the substance comes 
out rapidly as the liquid cools, it is necessary to use a hot-water 
funnel; moreover, it is partly decomposed by long boiling even with 
the glacial acid. For these reasons it is more advantageous to employ 


* From paipw, obsolete form of pappaipw, to glitter, to sparkle. 
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the following, which is a far better method. Dissolve the substance in 
its own weight of dry ether, add its own weight of glacial acetic acid, 
filter and set aside in a loosely covered vessel : as the ether evaporates, 
the mairogallol is deposited in well-formed brilliant crystals. 

Mairogallol is a colourless substance, crystallising in orthorhombic 
prisms, the measurements and description of which are given in detail 
in an appendix to this paper by Mr. W. J. Lewis. It is insoluble in 
water, but is decomposed and dissolved when boiied with it for a long 
time. It is exceedingly soluble in ether and also readily soluble in hot 
alcohol, but is decomposed by the latter, the solution depositing an amor- 
phous gummy substance when allowed to evaporate. It is also mode- 
rately soluble in hot benzene, but insoluble in carbon bisulphide and 
light petroleum. If the substance be dissolved in dry ether,—in which 
it is very soluble,—and then diluted with two or three times its bulk 
of benzene or petroleum, in which it is comparatively insoluble, a 
solution is obtained which deposits brilliant crystals as the ether eva- 
porates.* On allowing it to stand, however, until the whole of the 
benzene or petroleum has disappeared, tufts of colourless needles are 
formed. 

Hydriodic acid attacks it with difficulty. Jt dissolves without 
change in hot nitric acid, density 1°45, and if the solution is sufficiently 
concentrated, crystallises out again on cooling: water produces no 


precipitate. Concentrated sulphuric acid has no action in the cold, or 
at a moderate temperature, but near its boiling-point the acid blackens 
and hydrochloric acid is given off. Dilute alkaline solutions dissolve 
it, yielding a yellowish-brown liquid, which gives no precipitate on the 


addition of acids, but becomes paler in colour. With ammonia similar 
phenomena are observed. When heated on platinum-foil, it melts and 
gives off white fumes, and at a higher temperature burns with a 
smoky flame. When heated in a capillary tube it begins to turn brown 
and fuses at about 190°. 

The substance, after being crystallised two or three times from 
glacial acetic acid, was dried at 190° and analysed. It gave the fol- 
lowing results :— 


I. :214 gram of substance gave ‘435 of silver chloride. 
Il. 195 ,, " » ‘399 ” “s 
a. SE ” » °430 99 - 
IV. 249 ,, aa » °204 gram of carbonic anhydride 
and 0°25 gram water. 


* When substances are readily soluble in dry ether, and comparatively insoluble 
in benzene, petroleum, chloroform, carbon tetrach'oride, and similar liquids, this 
often forms an excellent method for obtaining good crystals of the compound, or 
for purifying them. 
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V. ‘500 gram of substance gave 514 gram of carbonic anhydride 
and 0°39 gram water. 

VI. °323_—,, », ‘382 gram of carbonic anhydride 
and 0°30 gram water. 


Theory. I. . Ir Iv. V. VI. Mean. 

2160 2793 — — 2783 28:04 27:86 27°91 
70 21 = — — 112 O87 103. 1°01 

- 3905 5048 50:29 5063 5042 — _ — 50°43 
- 1600 2068 — _ — _ _ _ - 


7735 100°00 


These numbers correspond very closely with the formula CsH,Cl;,0». 
If this formula is correct, the reaction by which the substance is pro- 
duced may, perhaps, be represented by the equation: 


4C,H,O; + 24C), + 10H,O = CisH;Cl, O10 + 6CO, + 37HCl; 


although doubtless, as is the case with bromine, a chloropyrogallol is 
first formed, which, in the presence of water and excess of chlorine, is 
converted into mairogallol. As we have been unable to obtain any 
derivatives or products of decomposition which might throw some 
light on the constitution of this compound, we have provisionally given 


it the arbitrary name of mairogallol, from the brilliant lustre of the 
crystals. 


Leucogallol. 


To prepare this compound, a mixture of 10 grams of pyrogallol with 
20 c.c. of glacial acetic acid is saturated with chlorine in the cold in 
the manner previously described ; 5 ¢.c. of concentrated hydrochloric 
acid are then added, and a rapid current of chlorine passed through the 
mixture, which now effervesces strongly from the escape of carbonic 
anhydride and hydrochloric acid, and in the course of a few minutes 
solidifies to an orange-coloured mass, consisting of minute crystals of 
the new substance. After standing for some hours, the semi-solid mass, 
which by this time usually acquires a deep-brown colour, is submitted 
to strong pressure in cloths, and then ground up and well washed with 
benzene.* The amount of the crude substance obtained by this means 
varies from 70 to 150 per cent. of the weight of the pyrogallol; this 
is due to variation in the atmospheric temperature, the solubility of 
leucogallol in acetic acid increasing rapidly with comparatively small 
increments of temperature. 

The only methoi which has been found to succeed for the purifi- 
cation of the crude substance is the following :—The leucogallol is dis- 


* The benzene employed for this purpose should not colour concentrated sulphuric 
acid when heated with it.—Proc. Roy. Soc., xiv, 351. 
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solved in the cold in as smalla quantity as possible of anhydrous ether, 
free from alcohol, and filtered. The most convenient way of filtering 
this solution is through a cotton-wool filter, made by drawing out a 
piece of tube about half or three-quarters of an inch in diameter, so as 
to form a neck, and then plugging it with cotton-wool to the depth of 
an inch or more. By means of the water-pump a rapid filtration may 
then be effected without any great loss of ether, and, what is important 
in this case, without the ethereal solution attracting moisture from the 
atmosphere. It is evident that a similar kind of filter, with cotton- 
wool, sponge, or gun-cotton, may be conveniently used for other vola- 
tile liquids. The ethereal solution, after filtration, is mixed with about 
one-third of its volume of benzene, and the ether evaporated by passing 
over the surface of the liquid a current of air dried by sulphuric acid. 
As the ether evaporates, the leucogallol is deposited as a crystalline 
crust on the side of the flask. It should be washed with a mixture of 
ether (1 part), and benzene (3 parts), and again dissolved and crystal- 
lised two or three times in a similar manner. It is thus obtained pure 
and colourless. This somewhat tedious process is necessary to remove 
the impurities which accompany the crude substance. The impurities 
which remain dissolved, contain a considerable amount of mairogallol, 
which may be recovered by evaporating the benzene in a current of 
air, and dissolving the dark-brown residue in the smallest possible 
quantity of boiling glacial acetic acid. On passing a current of 
chlorine through the hot solution, and setting it aside to cool, the 
mairogallol is deposited in the crystalline state. 

Pure leucogallol, as prepared by this process, forms crystalline crusts 
consisting of minute, colourless needles arranged in nodules. They 
are easily soluble in water or alcohol, somewhat less so in ether; in- 
soluble in carbon bisulphide or light petroleum, and only slightly 
soluble in boiling benzene, from which it crystallises on cooling in 
microscopical hexagonal plates. The aqueous and alcoholic sulutions 
readily decompose. Nitric acid, density 1°45, has no action in the 
cold, but when heated the leucogallol dissolves, and nitrous fumes are 
given off. Chloropicrin is produced in this reaction, but no oxalic acid. 
With concentrated sulphuric acid there is no action in the cold, but 
when heated it dissolves and the acid blackens, much hydrochloric acid 
being given off; water produces no precipitate. The addition of an 
alkali to an aqueous solution of leucogallol produces a yellow coloura- 
tion, which is destroyed by acids. Ammonia gives a yellowish brown 
coloration, and if the solution be heated, and then neutralised with 
an acid, brown flocks make their appearance. 

Leucogallol becomes slightly yellow at a temperature of 98°, and at 
104° it decomposes and melts to a yellow liquid, hydrochloric acid and 
water being given off. When heated for some time at 100° it under- 

VOL. XXVIII. 3.6 
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goes a similar change, and, on cooling, the fused substance solidifies to 
a crystalline mass. These crystals, which are contaminated with a 
yellow oily matter, are readily soluble in hot benzene, crystallising out 
again on cooling in tufts of colourless needles. We have not, as yet, 
examined this substance further. 

Pnre leucogallol, dried in a vacuum over sulphuric acid, gave the 
following numbers on analysis :— 


I. 130 gram of substance gave ‘254 of silver chloride. 

II. :190 ,, - 5 80D * ” 

IIT. :220 gram of substance gave ‘200 gram of carbonic anhydride, 
and ‘032 gram of water. 

IV. ‘377 gram of substance gave ‘339 gram of carbonic anhydride 
and ‘052 gram of water. 

V. ‘417 gram of substance gave ‘373 gram of carbonic anhydride, 
and *055 gram of water. 


I. Il. ITT. IV. V. Mean. 
Carbon ... — 24°79 24°53 24°40 24°57 
Hydrogen.... — — 1°62 1°53 1°47 1°54 
Chlorine 48°34 48°82 — — — 48°58 


The percentage composition furnished by the results of the analyses 
agrees tolerably well with either of the two formule, C,;HioClioO1., or 


CysHoCl,2014, as will be seen on comparison of the theoretical numbers 
and those obtained from the mean of the analyses. 


Theory. Analysis. Theory. Analysis. 
180 24°42 24°57 Cis 216 2466 24°57 
10 1:36 1°54 Hi 10 1:14 154 
355 48°16 48°58 Cl, = 426 48°63 48°58 
192 26:06 — Ou 224 25°57 _— 


Cis 
Hy 
Clio 
On 


737 ~=100°00 876  100:00 


The formula C©,sHyCl.Oyu, or CigsHsCl,,0,. + 2H,0, is, however, 
closer, with the exception of the hydrogen; moreover, its being a Cj 
body, is in accordance with the result of the action of bromine on 
bromopyrogallol in the presence of water, and also with the other 
chlorinated compound already described. Leucogallol differs remark- 
ably from mairogallol by its great instability. 


711 


AppenDIx to XXXVI.—Crystallographic Characters of Mairogallol. 


By W. J. Lewis. 
THE crystals of mairogallol given me by Dr. Stenhouse to examine 
vary in the number of the forms observed, according to the nature of 
the solution from which they have been crystallised, but they are 
referable to the same crystallographic elements. 
They crystallise in the oblique system, and the elements are :— 

(100, 101) = 47° 25’; (101, 001) = 37° 25’; (010, 111) = 45° 223’. 
a:b:¢ = 1: 06156 : 0°8252. 


The forms observed as represented on the stereographic projection 
(fig. 1) are a 100, 2 101, ¢ 001, #101, s 201, m 110, w 120, e 111, 
p 122, q 211. 


The following are the principal angles observed and calculated :— 
Calculated. Observed. 
A7° 25’ 47° 25’ 
37° 25’ 37° 27’ | 
41° 36’ 41° 20°5’ 
a° 20° 42’ 
53° 34! 53° 34’ 
55° 34! 55° 34! 
7° 5’ 71° 17’ 
67° 30}’ 67° 29' 
70° 222" 70° 22' 
87° 5’ 87° 183’ 
71° 10' 71° 18’ 
52° 52" 52° 45’ 
51° 30’ 51° 6’ 

59° 39’ 
3c 2 
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The crystals are colourless and of a lustre between vitreous and 
resinous; the face c is rough and pitted. 

The simplest crystals are obtained from a solution in acetic acid and 
ether; they consist of the prism planes m, and the base ¢ (see fig. 2). 


Fie. 2. 


Those crystallised from benzene have in addition the planes J, a, t, and 


p, and show a tendency to extension in the direction of the ortho- 
diagonal (see fig. 3). 


Others, associated with delicate needles are represented by fig. 4. 


Fie. 4, 


The determination of the angles of the faces of the needle-like 
prisms did not permit of great accuracy, but such approximations as I 
obtained, led me to the belief that they consist of the planes c, 1, and t. 

The acute mean line is in the direction of the axis of symmetry, and 
the optic axes lie in a plane making an angle of about 60° 6’ with the 
plane ¢, and of 18° 50’ with the plane J. 
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XXXVII.—The Action of Dilute Mineral Acids on Bleaching Powder. 


By FERDINAND Koprer, Student in the Chemical Laboratory of 
Owens College. 


Accorvinc to Gay-Lussac (Ann. Chim. Phys., xxvi, 163), bleaching 
powder contains a mixture or a combination of calcium hypochlorite and 
calcium chloride, Ca(ClO), + CaCl, This he proved by obtaining 
colourless aqueous hypochlorous acid, HOCI, from a solution of 
bleaching powder, by acidifying with dilute nitric acid and distilling. 
As soon as it was seen that the old atomic weight of calcium must be 
doubled, Odling (Manwul, Part I, 56, 1861) pointed out that bleach- 
ing powder may be represented by half the above formula, viz. : 


Ca | Oct, since this explains as clearly as the old formula the produc- 


tion of hypochlorous acid. “The question of the constitution of bleach- 
ing powder has recently been again discussed, and Goepner (Polyt. 
Journ., 209, 204) has made experiments from which he concludes that 
this substance is to be regarded simply as a compound of lime with 
chlorine, because in contradiction to Gay-Lussac’s well-known and 
generally admitted reaction, he asserts that on decomposition with 
acids it is simply decomposed into its constituents, yielding chlorine 
and no hypochlorous acid. To this observation Schorlemmer 
(Journ. Chem. Soc., xxvii, 335) remarks that Gay-Lussac’s reaction 
is certainly correct, inasmuch as Roscoe shows it every year in his 
lectures, and the laboratory students in Owens College perform it as 
part of their regular work; he also observes that he could not con- 
firm Goepner’s statement as to the non-production of mercuric oxy- 
chloride when the aqueous bleaching distillate is shaken with metallic 
mercury. 

In consequence of these contradictory statements, and as Gay- 
Lussac’s experiments were merely qualitative, it appeared of import- 
ance to ascertain the quantity of hypochlorous acid which can be 
obtained from a given amount of bleaching powder, both from the 
aqueous solution and from the dry substance. 

For the purpose of experimenting upon pure material, dry bleaching 
powder was prepared from pure slaked lime and chlorine as follows :— 

First Process —White marble was ignited in a wind-furnace until 
free from any trace of carbonic acid. The quick lime thus obtained 
was slaked with boiling water and kept in a well-stoppered bottle. 
About 50 grams of the dry powder was placed on a large watch-glass 
and exposed to a stream of chlorine gas under a bell-jar. The gas 
was evolved by a mixture of sodium chloride, manganese dioxide and 
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sulphuric acid, and had to pass through three wash-bottles before 
entering the bell-jar. The first of these contained a saturated solution 
of copper sulphate, the second water, and the third strong sulphuric 
acid. In some cases the watch-glass was withdrawn from time to 
time, its contents thoroughly mixed and again brought into contact 
with the chlorine gas. The different products of absorption thus ob- 
tained were kept in well-closed bottles. 

Second Process.—For a second series of experiments chemically pure 
lime was prepared as follows: a solution of pure calcium nitrate was 
precipitated by carbonate of ammonia and washed with hot water by 
decantation. The wet precipitate was placed in a large porcelain 
dish, and the water expelled by heat. The dry carbonate was then 
mixed with a little oil and spread on a firebrick, which was afterwards 
inserted into a muffle-furnace. Ignition was continued until all the 
carbonate had been converted into the oxide. The latter was then 
partly slaked with boiling water, by which process a mixture of oxide 
and hydroxide was got, containing 14°42 p.c. of combined water (pure 
calcium hydroxide, Ca(OH)., contains 24°47 pc.). A few grams of 
this substance were brought on a watch-glass and exposed as before to 
a stream of chlorine gas. In order to get rid of the last traces of 
hydrochloric acid gas present, the gas was finally conducted through a 
U-tube filled with small pieces of quick lime. Then it entered the 
bell-jar by a glass tube, at the mouth of which a watch-glass, contain- 
ing strong sulphuric acid, was standing in an elevated position sup- 
ported by a glass tripod. By this arrangement the last traces of 
moisture were eliminated. 

A portion of the substance obtained by the latter method was sub- 
jected to a complete analysis. It was found to contain— 

1. Calcium (Ca), 47°6 p.c. 

2. Total amount of chlorine, 21°96 p.c. 

3. Chlorine monoxide corresponding with the hypochlorite present 


(Cl,0), 13:05 p.e. 


Hence its composition is as follows :— 


Calcium hypochlorite.. 21°46 mE «5... 38°12 
Calcium chloride .... 17°69 ee 1:03 
Calcium hydrate...... 47°52 Ca(OH); ...... 47°52 
Calcium oxide........ 13°33 Ge sk wueseuns 13°33 

100-00 100°00 


This shows that Goepner is incorrect in stating that chloride of 
lime is formed, only when besides calcium hydrate there is hygroscopic 
water present. The production of chloride of lime from a mixture of 
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CaO and Ca(OH),, proves that chloride of lime is always formed when 
there is calcium hydrate present. 

The following experiments were made with chloride of lime obtained 
according to the first mode of preparation. 

About 20 grams of chloride of lime were rubbed together with 
water in a porcelain mortar, filtered, and the residue washed with 
water. From the filtrate 200 c.c. were taken out and diluted up to 
1,000 c.c. The amount of chlorine monoxide corresponding with 
the hypochlorite present was determined by Bunsen’s volumetric 
method, and data were thus obtained for calculating the quantity of 
standard acid needed to liberate the chlorine monoxide from the solu- 
tion, which was to be distilled. In most cases, however, 1 took a little 
more than the calculated quantity of acid, because the solution always 
contains small quantities of caustic lime. For each series of experi- 
ments a fresh solution of chloride of lime was prepared. 

Method of Distillation—A measured quantity of the bleaching- 
powder solution was taken out by a pipette and brought into a retort. 
The quantity of acid as above determined, was then allowed to flow in 
from a Mohr’s burette, care being taken to prevent any local super- 
saturation, by constantly agitating the contents of the retort. 
Finally, the mixture was distilled until only a few c.c. were left in the 
retort. 

Experiments were made— 


A. With nitric acid. 
B. With hydrochloric acid. 
C. With sulphuric acid. 


The numbers obtained are found in the appended tables, and the 
following is the method of analysis employed :— 

b. e.c. of chloride of lime solution which contain a grams of chlorine- 
monoxide (Cl,0) as hypochlorite (ascertained by Bunsen’s method) 
are distilled with n e.c. of +4 normal acid (1000 c.c. containing 
$ equivalent in grams). The distillate is diluted up to 250 c.c. 

1. m, c.c. of the diluted distillate, to which potassium iodide and 
hydrochloric acid have been added, require @ c.c. of standard thiosul- 
phate (1 ¢.c. corresponding with « grams of chlorine monoxide). 
Hence the chlorine monoxide A, in the whole distillate amounts to — 


Chlorine ...-sccess 81°59 
Oxygen .......esees 18°41 
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A, grms. of chlorine monoxide contain— 
_ @ X 8159 


= 100 grms. of chlorine. 


2. mz c.c. of the diluted distillate reduced with sodium arsenite 
solution acidified with nitric acid and precipitated with silver nitrate 
give g grams of silver chloride. From this the quantity c, of chlorine 
contained in the whole distillate is found by the following equation— 


_ 9 x 250 | 35-46 
os * ge 


Supposing now that the distillate is a solution of pure chlorine mon- 
oxide, then the following equation must be satisfied :— 


C2 X 100 


A 


= 81°59. 


or, 


Taste I. 


A,. Distillation of Solutions of Chloride of Lime after addition of 
one-fifth Normal Nitric Acid. 


ee. | 222. ] TV. | ¥. VI. 


50 c.c. of b. p. solu- 
tion, distilled with 
n c.c., one-fifth 
normal HNO3.... 


50 c.c. of b. p. solu- 
tion contain chlo- 
rine monoxide.. .. |0 ‘1828|0 :1828|0 :1828)0 :18280- 0 °1256/0 1256/0 °1256 


Chlorine monoxide 
obtained in the 
distillate ........|0°1474|0°1587/0 ‘1626/0 -1617/0 ‘1130\0 °1124/0 -1147|0 -1083)0° 


Chlorine in the dis- 
tillate calculated 
FFOM Be «000 ceere 0 °1295 


Chlorine in the dis- 
tillate, as found 
by gravimetric 
analysis ......... |0°1189)0 1319 
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Taste II. 


B. Distillation of Solutions of Chloride of Lime with one-fifth Normal 
Hydrochloric Acid. 


50 c.c. of b. p. solution, distilled with x c.c. of $ hydro- 
CHIOFIC ACI... 0. ccc cccccccscccccscccesccecccese 24 
50 c.c. of b. p. solution contain a grms. of chlorine 
| TTITITITITITITET ITT ETL TT 0 °1782 


a2 grms. of chlorine monoxide were found in the distil- 
late eeee re eter eve ee reese ee eere ee ee eeeeeeeeeeeeee 0°1534 


¢; grms. of chlorine are contained in the distillate ; 
oy = RP caleulated .......4s+6eseeeeeeees| O°1246 | 0°1252 


¢, grms. of chlorine were found to be present in the 
distillate by gravimetric analysis............++++++| 0°1293 | 0°1310 
| 


C. Distillation of Solution of Chloride of Lime with one-fifth Normal 
Sulphuric Acid. 


50 c.c. of chloride of lime solution containing A, = 0°3223 gram of 
chlorine monoxide, as corresponds with the hypothetical hypochlorite, is 
distilled with 27°9 c.c. of one-fifth normal sulphuric acid, and the dis- 
tillate is found to contain A, = ():2401 gram of chlorine monoxide. 

If we place together the different values of the expression— 


Co xX 100 
a2 
where c, denotes the total amount of chlorine as determined by gravi- 
metric analysis, and a, the chlorine monoxide contained in the distil- 
late, ascertained by volumetric analysis, we have for the percentage 
amount of chlorine in chlorine monoxide the following numbers :— 
Calculated. Found. 


a eee BIL BIL. 
81°59 80°66 83°11 8468 85°4 


Hence we see that in those experiments where nitric was the decom- 
posing acid, the deviations of fhe numbers found from the calculated 
results hardly exceed the limits of the unavoidable errors of experi- 
ment, whilst another proof that the distillates contained no free chlo- 
rine is found in the fact that, when tested qualitatively with silver 
nitrate, they invariably remained quite clear, whereas the presence of 
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the smallest quantity of free chlorine would have been at once recog- 
nised by the immediate formation of silver chloride according to the 
equation— 


Cl, + 2AgNO; + H,O = 2AgCl + 2HNO; + Cl,O. 


In the case of the experiments with hydrochloric acid these devia- 
tions, however, became considerable, and the distillate yielded a 
distinct turbidity with silver nitrate. Here, then, the distillate was a 
mixture of relatively much chlorine monoxide with little free chlorine, 
and it is easy to ascertain the proportion of the chlorine monoxide to 
the free chlorine present, from the numbers given under B I and II. 

B I, 6°18 pts. of free chlorine to 78°5 pts. of chlorine as monoxide or 
to 96°21 pts. of monoxide. 

B II, 7:62 pts. of free chlorine to 77°78 pts. of chlorine as monoxide, 
or 91°31 pts. of monoxide. The quantity of acid taken for these 
experiments, moreover, most probably exceeded the quantity needed 
to saturate the caustic lime and to liberate all the chlorine monoxide, 
giving rise to the evolution of chlorine. 

With regard to the purity of the chlorine monoxide obtained by the 
experiments A IJI—IX, inclusive, and CI, I contented myself with 
a qualitative test. The different distillates underwent no change after 
addition of silver nitrate, thus showing that no free chlorine was 
present. 

Assuming that the distillates in all experiments consisted of a solu- 
tion of pure chlorine monoxide only, which assumption is of course not 
quite correct as to the experiments with hydrochloric acid, we may 
compare the different values of the expression— 


a X 100 


My 


which, if all the chlorine monoxide had distilled over would be = 100, 
for a, denotes the chlorine monoxide corresponding with the hypochlo- 
rite contained in substance taken, and a, the quantity of chlorine 
monoxide obtained in the distillate. 


I. II. III. IV. V. VI. VII. VIII. IX. 
A. 80°63 86°82 8895 8845 89°97 89°49 91°32 86:23 83°04 
B. 80°08 80°47 
C. 745 


In the most favourable case (A VII) 91°32 per cent. of the chlorine 
monoxide corresponding with the hypochlorite contained in substance 
taken, was obtained in the free state by distillation. The reason why 
this number, and still more the others, deviate so considerably from 
100, is owing to the fact that chlorine monoxide is lost during distil- 
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lation, especially during the first period, when the monoxide which 
passes over is comparatively concentrated, and is already partly decom- 
posed into chlorine and oxygen (Gay-Lussac) thus :— 


2C1,0 = 2Cl, ~ O,. 


This chlorine cannot be condensed completely, even when the mouth 
of the condenser in the receiver dips under water. During the begin- 
ning of the distillation of even highly dilute solution of bleaching 
powder with aqueous acid a distinct smell of chlorine was always 
perceptible, thus showing that chlorine was escaping. 

Still it appeared of interest to repeat the foregoing experiments and 
to determine quantitatively how much chlorine was actually lost by 
distilling a bleaching solution after addition of the quantity of acid 
exactly required to decompose the hypothetical hypochlorite and to 
saturate the caustic lime. Wolters (J. pr. Chem. [2], x, 128; abstract, 
Chem. Soc. J., xxviii, 237) has recently stated that freshly prepared 
solution of bleaching powder treated with acids, at first liberates chlor- 
ine only, and that the small quantities of chlorine monoxide which 
are found in the distillate, besides free chlorine, mainly arise from a 
secondary reaction of the free chlorine upon the calcium salts formed, 
e.g. -— 


Ca(NOs)-2 + Cl, ++ H.O = CaCl, + 2HNO, + Cl,0 
CaSO, + Clk + H,O = CaCl, + H.SO,; + CIO. 


In order to eliminate this possible source of error, hydrochloric acid 
was used as the decomposing acid in the following experiments, and in 
order to obtain very favourable results, a filtered solution of freshly 
manufactured bleaching powder was prepared and completely analysed. 
It contained in 1,000 c.c. :— 


Grams. 
De IMG tedecd uetcavesadenesns <a 10°752 
IED Sbince cesnsckmacens 17°736 
Or chlorine monoxide, corresponding to 
Gm WP OUEINUED oc k ince cvsscves 10°869 
3. Total amount of chlorine.............: 18°042 


As 10°176 grams of calcium correspond with the total amount of 
chlorine, there is 0°576 gram of calcium present as hydroxide 
Ca(OH),. The quantity of acid needed to liberate the chlorine 
monoxide from 1 c.c. and to saturate the caustic lime is 0°27863 c.c. 
of normal acid. 

By several preliminary experiments the conclusion was arrived at. 
that 25 c.c. of the above solution, when diluted with about 200 c.c. of 
water, and then distilled with the required quantity of acid, namely 
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34°83 c.c. of one-fifth normal hydrochloric (or about that) gave the 
best results. The following table does not need further explana- 
tion :— 


Taste ITT. 


25 c.c. of solution distilled with 2 c.c. 
of one-fifth normal hydrochloric acid} » |34°8 34°7 34°6 348 


25 c.c. of b. p. solution contain chlor- 
ime MONOXIde .... 6 ee se veeeseeeee| @ | O'2717 | 0°2717 | 0'°2717 | 0°2717 


Chlorine monoxide obtained in the dis- 
Hillate. oc cccccccccccecccceccescce| Ge | O°2478 | 0-2409 | 0°2504 | 0°2516 


Chlorine monoxide left in the retort...| a3 — 0:0035 | 0:0036 | 0 -0030 


Chlorine in the distillate calculated 
from the amount of Cl,O found in 
GRO GRAETIAES 00 ivcc ce sccececceeecs c; | 0°2017 | 0°2089 | 0°2043 | 0°2053 

Chlorine in the distillate, as deter- 
mined by gravimetric analysis......| ¢2 | 0°2079 | 0°2050 | 0:2083 | 0°2119 

Chlorine contained in the residue de- 
termined by gravimetric analysis ...| cs | 0°4792 | 0°4710 | 0°4802 | 0°4677 


Og H Oy rcccccccccccccccccccccccces| © | 0°6871 | 0°6760 | 0°6885 | 0-6796 
Total amount of chlorine contained in 0 °6978 

25 c.c. of b. p. solution + chlorine 

contained in n c.c. of acid employed | ¢ 0°6971 | 0°6964 | 0°6978 


Loss of chlorine c,—e¢ during distilla- 
GION oo ccccceccccccecvvccsscccece 0°0107 | 0°0211 | 0:0079 | 0:0182 


If we place together the different value of— 
c, x 100 
az 
where c, denotes the total amount of chlorine as determined by gravi- 
metric analysis, and a, the amount of chlorine monoxide contained in 
the distillate as ascertained by volumetric analysis, we have for the 
percentage amount of chlorine in chlorine monoxide— 
Calculated. Found. 


- Sw 


I. II. III. IV. 
81°59 84°07 82°03 83°18 84°22 
Assuming as before, that the distillates consisted of a solution of pure 
chlorine monoxide only, we may compare the different values of the 
expression— 


a2 X 100 


ly 
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(which, if all the chlorine monoxide had distilled over, would be = 100), 
for a, denotes the chlorine monoxide corresponding with the hypochlor- 
ite contained in the substance taken, and a, the quantity of chlorine 
monoxide obtained in the distillate. 


Calculated. Found. 


I. II. III. IV. 
100 91:02 91°98 92°16 92°57 


Although the deviations of these numbers from 100 are almost as 
considerable as in the foregoing experiments, the reason for this is 
readily understood. 

In the first place, some bleaching substance was always left in the 
residue, which when calculated for Cl,O gave the number as, as found 
in the table. Comparing the values of the expression— 


a; . 100 


ay, 


giving the amount of chlorine monoxide left in the retort in per cents. 
of that originally contained in solution taken, we have— 


I. II. III. IV. 
— 1°26 1:28 1:09 
Secondly, in each distillation a certain amount of chlorine monoxide 
is lost as chlorine, and this amount (found in the lowest column of 
Table IIIT) when calculated on the percentage of total chlorine-mon- 
oxide contained in substance taken, gives the following numbers :— 


I. II. IIT. ay. 

4°82 9°52 3°57 8:21 

and these, although very irregular, indicate a distinct loss of chlorine 

in each case, and explain the fact that the distillate contains on an 

average about 8 per cent. of chlorine monoxide less than the amount 

corresponding to the hypothetical hypochlorite contained in the sub- 
stance taken. 

Experiments were next made on the distillation of weighed quanti- 
ties of dry bleaching powder after the addition of acids :— 

D. With nitric acid. 
KE. With hydrochloric acid. 

Method of Distillation.—8 grams of chloride of lime containing a, 
grams of chlorine monoxide were put in a porcelain mortar, and % c.c. 
of normal acid added, flowing’ in a fine stream out of a Mohr’s 
burette. The mixture was meanwhile constantly stirred to prevent 
local supersaturation. The solution thus obtained was washed into a 
retort and distilled, the distillation being continued until about 10 c.c. 
were still left in the retort. 
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Distillate diluted up to 250 c.c. 

1. m, c.c. of the diluted distillate, after addition of potassium iodide 
and hydrochloric acid, require a c.c. of standard hyposulphite (1 c.c. 
corresponding to « grams of chlorine monoxide) ; hence the whole dis- 
tillate contains— 


aa = 


chlorine monoxide in grams, containing— 
-— lg X 81°59 
, 100 
2. m, «ec. of the same diluted distillate reduced with sodium 
arsenite and precipitated with silver nitrate, yield g grams of silver 
chloride ; hence the whole distillate contains :— 


35°46 
(143°46 © 


In the case of the distillate being a solution of pure chlorine mon- 
oxide, the equation— 


grams of chlorine. 


erams of chlorine. 


C2 
must be satisfied. 

For experiment D IandII, material was used as obtained from 
the second preparation. The bleaching powder employed in D I 
contained 143 per cent. of chlorine monoxide, corresponding to the 
hypochlorite present, and the material employed in D II was that 
analysed on page 714, containing 13°05 per cent. of chlorine monoxide 
whereas the material employed in E I was the first preparation as 
described on page 713, and contained 22°26 per cent. of chiorine 
monoxide. 


D. Distillation of Dry Chloride of Lime after addition of + Normal 
Nitric Acid (1 c.c. = 0°063 gram HNO,). 


m,. . XxX: Mz. g- 5 Cj. 


. |L °4162| 27 17 |0 -2025 0 -1422 13 °35 | ‘00213 0 °1898) 0 11736 |0 °1160 


. |2°5547| 51 92 |0- a *2834| 50 | 26 °58 | 00213 


The distillate of Experiment II was tested qualitatively only by 
silver nitrate, when it underwent no change. 


E. Distillation of Dry Chloride of Lime with + Normal Hydrochloric 
Acid, 


0°4862 gram of substance distilled with » = 33 ¢.c. of + normal 
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hydrochloric acid yielded in the distillate c, = 0°0775 gram of chlorine 
monoxide, whereas the calculated amount was, 0'1082 gram. The 
distillate when tested by silver nitrate gave no nee 

Here we have— 


tg . 100 
ay 
I II. 
Dictiveusscccst Bae 85 *00 
Miiecaieuseicesat ee — 


That is to say, the distillate in the most favourable case was found 
to contain 85°00 per cent. of the chlorine monoxide, corresponding with 
the hypochlorite contained in substance taken. That the distillate in 
Experiment DI consists of a pure solution of chlorine monoxide is 
shown by the fact that the quantity of chlorine contained in it is 
found to correspond with the chlorine monoxide as determined volume- 
trically, or— 

Found. Calculated. 
@ - 100 — 99-54 81:59 


(le 


The results of the foregoing experiments may be summed up as 
follows:—If to a solution of bleaching powder, or to the same sub- 
stance in the dry state, a dilute mineral acid, such as nitric, hydro- 
chloric, or sulphuric be added in such quantity as to saturate the 
caustic lime and to decompose the hypochlorite supposed to be present 
according to Gay-Lussac’s hypothesis, then on distillation, an aqueous 
solution of almost chemically-pure chlorine monoxide is obtained, 
which amounts in the most favourable case to about 92 per cent. of the 
chlorine monoxide as corresponding with the hypothetical hypochlorite. 

And, therefore, as the chemical constitution of a substance is always 
deduced from its mode of formation and from its products of decom- 
position obtained by the action of the weakest possible reagents, we 
may state that : 

Bleaching powder either contains calcium hypochlorite, besides 
calcium chloride, or a compound of the constitution— 


OCl 


Ca Cl: 


a kind of double salt in which calcium is combined with two different 
acid radicals. 
Both views explain equally well the production of hypochlorous acid, 
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and both account in a satisfactory manner for the formation of 
bleaching powder by the action of chlorine upon calcium hydroxide. 

One atom of chlorine first replaces the group OH, which combines 
in the nascent state with the hydrogen atom of another hydroxy] to 
form water, whilst the second atom of chlorine must replace that 
hydrogen atom. 

Further, the views of Gay-Lussac, as well as of Odling, account 
for the non-prodaction of bleaching powder from anhydrous lime, 
whilst it is difficult to explain this fact if bleaching powder is supposed 
to contain a compound of chlorine and calciura oxide. Indeed from 
the analysis on page 714 it is clear that if the compound CaOCl, really 
exists in bleaching powder, it cannot contain water, inasmuch as anhy- 
drous lime is present in the mixture. 

But upon what grounds do Goepner and Wolters base their con- 
clusion that bleaching powder contains a compound of the empirical 
formula CaOCl., which they state to be resolved by acids, under all 
circumstances, into its constituents, namely, free chlorine and lime? 
Goepner arrives at this conclusion from the fact that when bleaching 
powder was distilled with small quantities of hydrochloric or sulphuric 
acid, he failed to detect hypochlorous acid in the aqueous distillate by 
the so-called Wolters’* reaction. Wolters, however, admits that by 
distilling solutions of bleaching powder with so much nitric or sulphuric 
acid as corresponds with the hypothetical hypochlorite present, the 
caustic lime held in solution preventing the acid from being in excess, he 
always found in the distillate small quantities of aqueous hypochlorous 
acid besides free chlorine. This he ascribes to the action of chlorine 
upon the calcium salts formed, as I have already mentioned, and to 
the action of the chlorine upon the compound CaOCl,. The former 
source of error was obviously entirely eliminated in my experiments 
with hydrochloric acid; but supposing that by acting as above with 
dilute hydrochloric acid upon bleaching powder first, only half of the 
quantity of the compound CaOCl, is decomposed, thus :— 


CaOCl, + CaOCl, + 2HCl = CaCl, + Cl, + H,0 + CaOCh, 


and considering that by my experiments with hydrochloric acid more 
than 92 per cent. of the chlorine monoxide (as corresponding with the 
hypothetical hypochlorite present) was obtained in an almost chemi- 
cally pure state by distillation, the conclusion is arrived at that the 
formula— 
CaOCl, + Cl, = CaCl, + Cl,0 

* An aqueous solution of hypochlorous acid, when shaken with mercury, yields 

brown oxychloride of mercury, whilst free chlorine produces calomel only. This 


reaction, which is generally said to have been recently discovered by Wolters, was 
a well-known fact as early as 1849, when it is mentioned in @melin’s Handbook. 
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represents the chief reaction, which takes place when the compound 
CaOCl, is acted upon by chlorine. But this reaction entirely decides 
the question in favour of Odling’s view with regard to the constitu- 
tion of the compound CaOCl,: for— 
Ocl 

OCl Cl _ Cl 
calc + {a = {Gi + di 


That chlorine really liberates hypochlorous acid from bleaching 
powder is a well-known fact, which was first proved by Gay- 
Lussac, and has since his time been frequently confirmed by 
experiment. Hence we see that by assuming the existence of the 
compound CaOCl, in bleaching powder, and by even admitting the 
decomposition of that compound with mineral acids to consist in the 
liberation of chlorine under all circumstances, we are still led to the 
conclusion that it must have the constitution which Odling has 
assigned to it. 

But I have every reason to doubt the truth of the above reaction, 
viz. : — 


2CaOCl, + 2HCl = CaOCl, + CaCl, + Cl, + H,0 


for I observed the following phenomena :— 

1. During the careful addition of the quantity of dilute mineral 
acid exactly sufficient to saturate the caustic lime beld in solution, and 
to decompose the hypothetical hypochlorite, or half the quantity of 
compound CaOCl, present, not the slightest smell of free chlorine is 
given off, but only the characteristic smell of hypochlorous acid. 

2. When the mixture obtained according to 1 is shaken in the 
cold with a large excess of mercury, brown oxychloride is formed in 
quantity, thus showing the presence of free hypochlorous acid. 

Hence by far the more probable theory is that the hypochlorous 
acid, or rather the chlorine monoxide, is a direct product of the 
action of hydrochloric or other dilute acids upon bleaching powder, 
and that therefore either Gay-Lussac’s or Odling’s view is to be 
adopted with regard to the chemical nature of the essential constituent 
of bleaching powder. Which of the two views gives the true consti- 
tution of the compound cannot be decided by my experiments, but 
from a paper by Mr. Charles Kingzett, which has recently been read 
before the Chemical Society, it would appear that Gay-Lussac held 
the right view, as Mr. Kingzeit states that he has obtained crystals 
from a cold saturated solution of bleaching powder by evaporation in 
a vacuum, or by the action of intense cold, which on analysis were 
found to be calcium hypochlorite, a compound never previously 
isolated. 
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General and Physical Chemistry. 


Physical Properties of Collodion Layers. By E. Gripon 
(Compt. rend., Ixxx, 882). 


Ir a layer of collodion be poured on a plate of very clean glass, there 
can be separated from the glass, after drying, a very thin transparent 
film of collodion which may be stretched upon a frame. This mem- 
brane reflects light like glass, and polarises either by reflection or by 
transmission. It may be obtained less than ‘01 mm. in thickness, and 
when so thin transmits a large proportion of radiant heat. Polarising 
piles may be formed from these layers, which are much more trans- 
parent than the piles of mica ordinarily employed in the study of heat, 
and although much more fragile they are also much more easily 


replaced. 
H. J. H. 


Action of Magnets on Rarefied Gases enclosed in Capillary 
Tubes, and traversed by Induction Currents. By J. Cuav- 
TARD (Compt. rend., lxxx, 1161—1164). 


THE phenomena produced by magnets upon induction currents passing 
through rarefied gases in capillary tubes are influenced by the nature, 
temperature, and pressure of the gas; by the intensity, direction, and 
nature of the induced current; by the intensity and direction of the 
' magnetisation ; and by the distance of the armatures, in the following 
manner :— 

1. Elevation of temperature interferes with the action of the 
magnet. 

2. Increase of the pressure of the gas and diminution of the intensity 
of the current may increase the resistance so much as to cause the 
cessation of the current. 

3. The phenomena remain the same whether the current is ob- 
tained from a Holtz’s machine or from an induction coil, and they are, 
on the whole, independent of the direction of the current and of the 
magnetisation. 

4. The armature should have plane surfaces, and embrace the 
capillary tube for the greater part of its length. 

5. The effects being increased by a greater intensity of magnetisation, 
a battery of 12 to 15 large Bunsen’s cells should be employed. 

6. The effect of a single pole being but feeble, the tube should be 
exposed to the simultaneous action of both poles. 

7. The action diminishes so rapidly with the distance, that it ceases 
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altogether on removing the tube more than 4 centimeter from the 
oles. 

4 The action of the magnet causes a contraction of the luminous 
streak, sometimes accompanied by a change of coloration and of the 
spectrum. With hydrogen, nitrogen, or carbonic acid, the action of 
the magnet is very small, and the changes remain within the limits of 
the primary spectrum. 

For the observation of the effect of the magnet, the luminosity of the 
spectrum should be feeble before the current circulates round the 
electro-magnet; then, as soon as the magnetisation takes place, the 
rays appear in great brilliancy. The finest results are obtained with 
chlorine, bromine, stannic chloride, silicium fluoride, and sulphur 
dioxide; with the latter substances the new lines developed under the 
influence of the electro-magnet are distinct from those of their normal 
spectra. 

"hs a notable result of these experiments, must be mentioned the 
increase of the resistance offered to the induced current when it has to 
pass through a magnetic field. 


R. §S. 


On a New Sensitive Differential Thermometer containing 
Mercury. By D. MenpELeJerr (Deut. Chem. Ges. Ber., viii, 
539). 


Tuis instrument consists of a reservoir and two upright tubes, of 
which one is a graduated thermometric capillary tube, whilst the other 
is provided with a funnel and tap. When the tap is open, the whole 
apparatus indicates the atmospheric temperature. If the tap be then 
closed, every alteration of the level of the mercury indicates the 
difference of temperature. It is easy to make the instrument so sen- 
sitive that a thousandth of a degree can be readily read off. By 
means of a differential barometer the indications cf the instrument can 
be compared with those of the air thermometer. If A be the density, 
H the original pressure, and T the temperature, one degree represents 
a height on the scale of— 


HA a—k 
13596 1 + (a—k) 


aand & being the expansion-coefficient of air and of the vessel respec- 
tively. 

The expansion of mercury can be as well represented by the simple 
formula— 


Vi = 1 + 0:000180 T + 0:00000002 T?, 


as by the more complex formule of Regnault and Willner. 
C. R. A. W. 
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Determination of the Melting Point of Alloys of Lead and 
Tin. By R. Gneum (Ding). Polyt. J., cexiv, 496). 


Tats method furnishes a means for the exact determination of the 
softening and melting points of alloys. It is useful for alloys used for 
the safety-valves of steam boilers. 

The alloy is either drawn to a thick wire or formed into strips, and is 
carefully purified, all oxidised particles being removed. Then two equal 
pieces are cut off and bent into rings, interlacing, and making a short 
two-link chain. One of the rings is then hooked on to a piece of iron 
wire, bent round at the extremity for the purpose. The arrangement 
is suspended in an oil- or paraffin-bath, which is heated, and the ther- 
mometer, also dipping into the bath, is closely watched. When the 
temperature reaches the softening point the rings are observed to 
extend and to assume the form of an ellipse, and gradually that of a 
perpendicular strip. When the temperature reaches the melting-point, 
this strip fuses and falls to the bottom of the vessel asa fused mass. The 
softening and melting points of the following alloys have been deter- 
mined by this method :— 


Alloys. Softening Melting 
Tin. Lead. point. point. 
2 parts. 5 parts. 185° 189° 
2° ,, 6, 189° 194—195° 
= 192° 198° 
> 202° 208—210° 


W. S. 


2 » 
2 
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Boiling Points of the Chlorinated Derivatives of Toluene. 
By G. Hinricus (Compt. rend., lxxx, 766—770). 


Kopr’s laws entirely fail to express the relations between the boiling- 
points of these compounds. The author, setting out from the principle 
that the boiling-point is a function of the moment of inertia of the 
molecule, arrives at an algebraical expression for the boiling-points, 
the form and constants of the expression being deduced from the 
general equations given in his “ Molecular Mechanics.” = 


Decomposition of Bromides of Acid Radicals. 
By W. Lovucuinine (Compt. rend., 973—976). 


THE quantity of heat disengaged in the decomposition by water of the 
bromides of the radicals of acetic, butyric, isobutyric, and two valeric 
acids, was found to be nearly constant, and less than that liberated in 
the decomposition of the corresponding chlorides. <<’ 
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Unequal Solubility of Different Faces of the same Crystal. 
By Lecog pE BoisBaupRAN (Compt. rend., Ixxx, 1007—1009). 


Ay octohedral crystal of alumino-ammoniacal alum (25 millimeters in 
diameter), bearing small cubical facets, was placed in a basic solution 
of the same salt, and the liquid was maintained for a long time in a 
state of very slight supersaturation. After some time the crystal was 
found to have increased by one-eighth its weight, but notwithstanding 
this assimilation of substance the distances between the centres of the 
cubical facets had not varied. The deposit of matter had therefore 
been only on the octohedral faces, so the solution was supersaturated 
relatively to the octohedral faces, but not relatively to the cubical faces. 
This may explain the fact that when a mutilated crystal is placed in a 
weak mother-liquor, it rapidly recovers its previous form without any 
substance being deposited on the faces which remained intact. 
H. J. H. 


Inequality of Action of Isomorphous Bodies on the same 
Solution. By Lecog pE Boissaupran (Compt. rend., Ixxx, 
888). 


Ir is admitted that the crystallisation of a supersaturated solution is in- 
distinctly provoked by isomorphous bodies which differ from that used to 
prepare the solution. The author considers as theoretically impossible 
rigorous equality of action of crystals having the same chemical func- 


tion, the same geometric form, and the same angles, but of which the 
molecular volumes, the densities, the chemical composition, or other 
properties are not identical. Experiments have given the following 
results :— 

(a.) Chrome alum does not dissolve in an appreciable manner in a 
solution simply saturated with alumino-ammoniacal alum (basic solu- 
tion). 

(b.) Chrome alum does not sensibly dissolve in such a solution 
dilute enough to corrode slowly alumino-ammoniacal alum, less soluble, 
however. 

(c.) Chrome alum does not increase by its octohedral faces in a 
liquor which can deposit alumino-ammoniacal alum on the octohedral 
faces of the latter salt. 

(d.) The actions on a solution of two isomorphous bodies having 
the same chemical functions and being geometrically equal, are not 
identical. 

(e.) In the phenomena of solution and crystallisation, molecular 
volume, density, chemical composition, the relative distribution of the 
simple or compound atoms in the molecule, and all the other causes of 
dissimilarity, exert their special influences. Ina general way it may 
be said that two bodies not absolutely identical never offer physical or 
chemical reactions strictly the same, however near they may be in 
certain cases. 

(f.) Between the concentration necessary that a crystal with one 
kind of face may cease to dissolve and that for which a crystal with 
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another kind of face may begin to assimilate matter, there is a margin, 
the extent of which is less restricted than may have been imagined. 
H. J. H. 


Solutions of Chrome Alum. By M. Lecog pE BoisBAUDRAN 
(Compt. rend., xxx, 764—766). 


THE contraction of the green, recently boiled, solution is twelve or 
thirteen times greater than the dilatation of the blue solution prepared 
in the cold; but these changes proceed in a similar manner in both 
solutions, as the author shows by drawing curves representing his 
observations. 

R. R. 


On the Determination of the Solubility of Salts. 
By H. Limpricut (Deut. Chem. Ges. Ber., viii, 350—351). 


Tue solution of the salt, the solubility of which is to be determined, 
should be allowed to stand ina cellar of constant temperature for some 
weeks before it is evaporated and weighed: for the thorough separa- 


tion of crystals does not take place till a few weeks have elapsed. 
W. R. 


On the Dissolution of Hydrated Salts. By H. Desray 
(Bull. Soc. Chim. [2], xxii, 433—435). 


Desray complains that Wiedemann has not acknowledged the priority 
of his observations with reference to the vapour-tension of hydrated 
salts. The generalisation which he failed to notice is, that it is possible 
to ascertain the number of hydrates formed by any salt by heating it 
up, and noting the vapour-tension for each increase of temperature. 
The increase of vapour-tension does not obey the usual law, but re- 
mains constant till the amount of water which makes the difference 
between each hydrate and the next has been expelled, and then the 
rate of increase diminishes. 
W. R. 


A case of reversed Chemical Action. By J. Borromiey 
(Chem. News, xxxi, 76). 


Asout 7 grams of iodine were placed in 150 c.c. of water, containing 
about 27°8 grams of borax; on heating, the iodine entirely dissolved, 
save a trace, which evaporated with the steam, and afforded a solution 
of a faint yellow tint. After some days some crystals of pure borax 
separated; these were removed, and the solution evaporated in a 
retort. In a short time free iodine was evolved. Thus, while the 
solution was dilute, the iodine remained in combination with the soda; 
but on concentration, it was displaced. This phenomenon is thus ex- 
plained: when sodic borate exists in dilute solutions, its constituents 
are so far dissociated, that iodine acts towards it as it would towards 
caustic soda, forming sodium iodide and iodate; but when the solu- 


r 
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tion is concentrated, the boracic acid is able to displace simultaneously 
iodic and hydriodic acids; these mutually decompose, yielding iodine 
and water. The accuracy of this explanation is shown by experi- 


ment. 
C. EL P. 


Researches on the Specific Volumes of Liquid Compounds. 
By T. E. Tuorrpe (Deut. Chem. Ges. Ber., viii, 326—332). 


On the Quantivalence of Phosphorus.—Kopp has shown that, in the 
majority of cases, the specific volume of an element contained ina liquid 
compound has a fixed value. Oxygenand sulphur, however, are excep- 
tions to this rule, since each of them has two specific volumes depend- 
ing on the manner in which they are contained in the compound. 
When oxygen is contained “in the radical,” as in acetyl, its specific 
volume is 12°2; when it is “outside the radical,” as in alcohol, its 
value is 7°8. In the same way the specific volumes of sulphur are 
28°6 and 22°6. This is equivalent to the statement that when oxygen 
or sulphur is united to another element by both its bonds, its specific 
volume is greater than when it is united by only one bond. In alde- 
hyde and alcohol the values of oxygen are as follows :— 


Aldehyde Alcohol 
(sp. vol. 56.4). (sp. vol. 62°3). 
CH; CH; 
| | 
C—O H—C—O—H 
| | 
H H 
Sp. vol. of O = 12:2. Sp. vol. of O = 7°8. 


Phosphorus is variously considered to be permanently trivalent, or 
at one time trivalent, and at another quinquivalent; the first in the 
trichloride, the second in the oxychloride and sulphochloride, thus :— 


C] Cl 
o_b—0 ops 
d d 
If it is only trivalent, these formule become— 
Cl Cl 
b_o —Cl bso 
di di 


The author has attempted to determine the specific volumes of 
PCl;, POC], and PSC, in order to ascertain those of oxygen and 
sulphur, and the quantivalence of phosphorus. 

Phosphoryl trichloride——The compound was prepared by heating 
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the pentgchloride with the pentoxide: 3PCl; + P,0; = 5POCI. 
Another specimen was prepared by Gerhardt’s method from the penta- 
chloride and boracic acid. The mean sp. gr. of the compound was 
1:71135 at 0°. 

The results obtained lead to the formula :— 


V = 1 + 0:001064309¢ + 0-000001126662 + 0°000000005299%, 


from which the specific volume 101°57 is deduced. The number ob- 
tained by Buff was 101°6. 

Phosphorus sulphochloride, prepared by heating the pentasulphide 
with the pentoxide, Mean sp. gr. = 166816 at 0°. The formula 
obtained was :— 


V = 1 + 0°00099011¢ + 0:00000090300# + 0°000000003825%. 


The specific volume is therefore 116°34, 

Phosphorus trichloride, prepared by treating pure amorphous phos- 
phorus in dry chlorine. Mean sp. gr. = 1°61294 at 0°. The formula 
obtained was :— 


V =1 + 0:00113937¢ + 0-000001668077 + 0:000000004012#. 


The specific volume is 93°51. Buff obtained 93°62, and Pierre 93°90. 
The mean of the three is therefore 93°68. The specific volumes of 
oxygen and sulphur in the oxychloride and sulphochloride are :— 

O = 101°57 — 93°68 = 7°89 
S = 116°34 — 9468 = 22°66 


These results lead to the conclusion that phosphorus is trivalent. 
G. T. A. 


Inorganic Chemistry. 


On the Decolorising Power of Ozone. By A. BorLLor 
(Compt. rend., xxx, 1167—1168). 


Tur bleaching effect of chlorine is explained in this way, that the 
chlorine, in decomposing water, sets its oxygen free as ozone, which, 
in withdrawing hydrogen from animal or vegetable matter, causes 
this matter to become bleached. 

R. §. 


On the so-called Chlorine Hydrate. By C. Gépner 
(Deut. Chem. Ges. Ber., viii, 287). 


CutorinE hydrate, Cl, + 10H.O, may also be regarded as HOCI + 
HCl + 9H,0. If the first of these formule were the true one, the 
substance would give, on treatment with mercury, only mercurous 
chloride; but, as a matter of fact, it gives chiefly mercuric chloride. 
A small amount of the mercuric chloride is reduced by the excess of 


1€ 
h, 
oS 


INORGANIC CHEMISTRY. 733 


mercury to mercurous chloride. The molecular arrangement of the 
hypochlorous and hydrochloric acids might possibly be arrived at by 
treating the chlorine hydrate with organic bodies. Chlorine at 0°, 
therefore, decomposes water in the same way as the alkaline hydrates :— 


Cl, + HOH = HCl + HOCI 
Cl + K.0 + H,O = KCl + KOCI + H,0. 
G. T. A. 


On the Constitution of Chlorine Hydrate. By Hueco Scuirr 
(Deut. Chem. Ges. Ber., viii, 419—421). 


Tue theory that chlorine hydrate, (Cl, + 10H,O), may be represented 
by CIHO + HCl + 9H,0, having been wrongly attributed to the 
author, he denies having originated it, and then proceeds to give an 
historical sketch of the theory. Afterwards he brings forward facts 
to prove that in all probability chlorine is not present as hypochlorous 
acid; a concentrated hypochlorous acid solution is quickly decomposed 
by diffused light, whereas the hydrate which contains nearly the same 
amount of chlorine, remains unaltered. The hydrate does not dis- 
colour the epidermis, which it should do if hypochlorous acid were 
present. Neither HClO nor HCl alone forms a hydrate, and therefore 
they cannot be present as such unaltered. There remain but two facts 
which are in favour of the theory, namely, that the crystals have a 
much fainter smell of chlorine, considering the large amount present, 
than saturated chlorine-water; but this may be due to the low tension 
of the chlorine present. Lastly, the crystals are but very faintly 
coloured; this, supposing that water is present as crystalline water, is 
as yet inexplicable. 


E. W. P. 


Extraction of Iodine from Mineral Phosphates. 
By M. 'TH1EeRcELIN (Bull. Soc. Chim. [2], xxii, 435—437). 


Many mineral phosphates, when treated with equal quantities of sul- 
phuric acid and water, liberate from ‘03 to ‘07 per cent. of iodine. It is 
possible to obtain from 100—250 grams per ton from phosphates by 
treating them with sulphuric acid in closed vessels, and collecting the 
iodine in suitable condensers. 


W. R. 


Note on the Reducing Action of Hydroxylamine. 
By W. LossEn (Deut. Chem. Ges. Ber., viii, 356). 


HypDROXxYLAMINE has a reducing action, not only in alkaline, but also in 
acid and neutral solutions. Copper sulphate and hydroxylamine 
hydrochloride, when evaporated together, lead to the formation of 
cuprous chloride. Platinic chloride is also reduced by hydroxylamine. 
No dihydroaylamine could be obtained; but a number of double salis, 
such as PtCl,.4NH,O, were formed by the action. 

W. R. 
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On the Solubility of Sodium Nitrate, and on its Combination 
with Water. By A. Dirre (Compt. rend., lxxx, 1164—1167). 


A so.uTion of sodium nitrate, saturated at 0°, and containing then 66:7 
parts of salt in 100 parts of water, may be cooled down to —15:7° 
before crystallisation sets in; the crystals which then separate are 
neither the ordinary rhombohedrons nor the prisms which this salt 
is known to form, but small laminated plates composed of extremely fine 
needles placed side by side. As a crystal thrown into this solution 
between 0° and —15°7° does not cause the commencement of crystal- 
lisation, and as no ice is formed when the solution is cooled below the 
point at which it was saturated, it is manifest that between these 
temperatures it contains neither an excess of salt nor of water. This 
constancy in its composition within this range of temperature, together 
with the facts that the crystals formed at —15°7° melt again at the 
same temperature, and that a thermometer plunged into a mass of 
these crystals whilst they are melting remains stationary, evidently 
indicates that the liquid is not a mere solution, but a definite hydrate, 
whose formula would be NaNO;.7H,O. The density of this hydrate 
in the liquid state is 1:357 at 0°. 

Above 0° the solubility of sodium nitrate increases with the tempe- 
rature; between 0° and —15°70° it is constant, and below the latter 
temperature it decreases again. These results differ considerably 
from those obtained by Marx respecting the solubility of sodium 


nitrate. 
R. §. 


Occurrence of Lithium in the Sedimentary Rocks. 
By A. HitgeEr (Deut. Chem. Ges. Ber., viii, 335). 


Tue author has discovered lithium in almost all the members of the 
lower and upper muschelkalk. In some cases quantitative estima- 
tions were possible with care. Copper and lead were also detected, 
but not thallium. Lithium was also found in considerable quantity 
in deposits from the Niddathal, which lie directly upon felspar and 


basalt. 
G. T. A. 


Occurrence of Thallium in Carnallite. By Fr. HAamMMERBACHER 
(Annalen der Chemie, clxxvi, 82—84). 


From the mother-liquor of the Nauheim spring, crystals are obtained 
which have nearly the same composition as the Stassfurth carnallite; 
in these, Boéttger has found cesium, rubidium, and thallium. The 
author has now treated carnallite with water, and in the resulting 
mother-liquor and crystals, by examining the platinum-salts with the 
spectroscope, he has detected thallium in the crystals, rubidium and 
ceesium in the mother-liquor. He has been unable to obtain thallium 
by Béttger’s method, of boiling with alcohol, treating the residue with 
oxalic acid, and precipitating the thallium as sulphide in an alkaline 
solution. 


th 
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By treating sylvin similarly to carnallite, cesium and rubidium 
were detected, but not thallium. Polyhallite and kainite do not con-, 
tain either of these three elements. 

E. W. P. 


Action of Sulphur on Calcium Carbonate in presence of 
Water. By T. Bruanaretti and P. PELLoGro (Gazz. Chim. 
Ital., iv, 536—540). 


Tue oxidation described [2], xiii, 336 and 612, is shown, by many 
experiments, to take place ai the expense of the oxygen of the water, 
and not, as supposed by Pollacci, by means of atmospheric oxygen. 
Pentathionic and tetrathionic acids are formed before the sulphuric 


acid. 
B. J. G. 


Phosphates of Iron and of Aluminium. By M. Mittor 
(Bull. Soc. Chim. [2], xxii, 242—245). 


Tur author describes the preparation and properties of a number of 
these compounds having formule corresponding with the following :— 


Fe,2P0,.nH,0O ; 2Fe,3PO,.nH,0 ; Fe.4PO,.nH,0. 
R. R. 


Production of Kermes. By H. Wepprn 
(Deut. Chem. Ges. Ber., viii, 523). 


TeRREIL has recently stated that potassium carbonate does not yield 
any kermes on boiling with antimony sulphide if perfectly free from 
sodium carbonate; the latter forms it readily, as also does lime, whereas 
barium and strontium hydrates are without action. These statements 
being opposed to ordinary pharmaceutical usage, the author has 
examined the question afresh with wholly different results. Pure 
potassium carbonate, whether made from cream of tartar or from re- 
crystallised potassium sulphate and decomposition by baryta and carbon 
dioxide, gives just as good a result as ordinary purified potashes of 
commerce, viz., about 20 per cent. of antimony sulphide is converted 
after twice repeating the boiling. A larger yield is thus obtained than 
with sodium carbonate, this being due to the lesser solubility of kermes 
in soda solution than in potash. 

Baryta and strontia act more readily than lime instead of being 
without action altogether; the former leaves no trace of antimony 
sulphide unacted on when excess of alkaline earth is employed ; strontia 
acts less perfectly but still energetically, and lime acts still less readily ; 
the kermes obtained from the last solution is dark brown, from which 
it would seem as though air and light had a decomposing action on 
calcium-sulphantimonite. 


C. R. A. W. 
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Liquation, Fusibility, and Density of certain Alloys of 
Silver and Copper. By W. CuanpieR Roserts (Chem. News, 
xxxi, 143). 


THE most remarkable physical property of silver-copper alloys is a 
molecular mobility, in virtue of which certain constituents of a molten 
alloy become segregated from the mass. Levol, in 1852, announced 
the fact that an alloy containing 71°89 per cent. of silver (Cu,Ag;), 
remained of uniform composition throughout. The author found that 
the homogeneity of this alloy is disturbed by casting it into red-hot 
moulds of fire-brick, and so causing it to cool very slowly. 

The melting-points of a series of alloys were determined. Taking 
as the basis of the inquiry the melting-point of zine to be 1,040° C. 
(Deville), and having determined the mean specific heat of a wrought- 
iron mass, by the method of mixtures, between 0° and the melting- 
point of silver as being 0°15693, the melting-point of each alloy was 
determined by plunging into it a wrought-iron cylinder, and transfer- 
ring that to a calorimeter. The melting-points ranged from 840° to 
1,330°, those alloys containing from 60 to 70 per cent. of silver occupy- 
ing the lowest portion of the curve. When alloys containing more 
than 71°89 per cent. of silver are cast in red-hot moulds of fire-brick, 
they show hardly any signs of re-arrangement; but two, containing 
63:0 and 33°3 per cent. of silver respectively, were found to be far 
from homogeneous. 

The density of pure silver and of Levol’s alloy while fluid, were 
determined by R. Mallet’s methods, with these results, viz. :— 


Density fluid. Density solid. 


Pure silver . 10°5700 
Levol’s alloy . , 9°9045 


The mean linear expansion deduced from this change of density is 
00003721 for each 1° C., nearly double the co-efficient at temperatures 


below 100°. 
ie me 


Mineralogical Chemistry. 


Short Notices of some Cornish Minerals. 
By A. H. Cuurcu (Chem. News, xxxi, 153). 


1. Steatite—A pink variety of soapstone. Hardness, on surfaces of 
plates and fibres composing the mineral, above 1; at right angles to 
the fibres, 2. Sp. gr. 2°70. It contained about 1 per cent. of hygro- 
scopic moisture, and gave, on analysis :— 


MgO. SiO. H,0. 
32°89 63°18 4°47 


which corresponds with the formula 3Mg0.H,0.4Si0,, a magnesic 


i=) 
. 
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silicate, in which one-fourth of the magnesia is replaced by water. It 
is considered probable that the general formula of soapstones is that of 
silicate of magnesia, in which some proportion of the magnesia is re- 
placed by ferrous oxide. 

2. A nearly white mineral, in short silky crystals, which contains 
much water, and silica, and some fluorine. At 100° it loses 15°14 per 
cent. of its weight, and at a red heat, a further amount of 20°24 per 
cent. The quantity of mineral yet obtained is too small to allow of a 

uantitative analysis. 

3. Native Gold.—Some grains of gold from Ladock gave— 


Au. Ag. Fe. SiO, and loss. Total. 
92°34 6:0 trace 16 100°0 
4, Native Silver.—A fine filiform specimen from Huel Harland, of 
sp. gr. 10°58, contained— 
Ag. Fe. Loss, &e. 
99°05 0°59 0°36 


No gold or copper. The iron probably due to a trace of pyrites in the 
matrix. 


Gg eB, 


Coal in Russia. By Sercius Kern (Chem. News, xxxi, 133). 


1. Government of Nowgorod. River Prikcha.—This is properly a 
lignite, and contains 3—6 per cent. of sulphur and 18°9 per cent. of 
hygroscopic moisture. The dried coal yields 62°2 per cent. of coke, 
and 62°00 cubic feet of gas per ton. 


Carbon. Volatile matter. Ash. Calorific value. 
36°7 46°8 16°5 4,500 units. 

2. Dried Coke from the Coal of Prikcha— 
Carbon. Volatile matter. Ash. Calorific value. 
78°03 10°71 11°26 5,910 units. 


Suitable for reverberatory furnaces. 

Iron ore, fire-clay, pyrites, &c., found in the neighbourhood. 

3. Government of Toula. Obidmovo.—The coal found 30 to 70 feet 
from the surface. Iron ore near the collieries. 


Carbon. Volatile matter. Ash. 
39°14 42°65 18°23 


Contains 3:23 per cent. of sulphur, and 2°55 per cent. of hygroscopic 
water. Calorific value, 4,100 units 
4. Government of Riasane. Colliery Mouravena— 


Volatile Hygroscopic 
Carbon. matter. Ash. water. 


17°60 66°26 8°61 7°53 


738 ABSTRACTS OF CHEMICAL PAPERS. 


Sulphur, 2°4 per cent. Calorific value, 5,485 units. 
Oural Mountains.—Good coal in many places, not explored. 
5. Coal from Vaschour— 


} Volatile H i 
| Carbon. matter. Ash. on” 
77°86 * 12°30 2°72 712 


} Calorific value, 7,320 units. | 
Donetz Mountains.—Vast fields of good coal and anthracite; used 
here for blast furnaces. 

6. Grouschevka Mine— 


i Volatile. Calorific 
Carbon. matter. Ash. value. 
| 90°8 7°22 1:98 7,640 units. 


Village Alewandrovka.—Good coal, yielding a compact coke. Sulphur, 


| 0°36 per cent. 

i Volatile Calorific 

! Carbon. matter. Ash. value. 

\ 69°92 29:00 1:08 7,690 units. 

Village Ouspenskoe, near Backmouth— 
Volatile Calorific Sulphur 

Carbon. matter. Ash. value. per cent. 
64°85 28°90 6°25 7,970 units 0°87 


C. H. P. 


Wapplerite, a new Calcium Arsenate. By A. Frenzen 
(Jahrbuch fiir Mineralogie, 1875, 315). 


Tus mineral occurs at Joachimsthal in crystalline crusts resembling 
hyalite, in small botryoidal or dentiform aggregates, and in crude 
vitreous deposits. It is white and translucent in the mass, limpid in 
separate crystals. The crystals, mostly grouped in rows, are mono- 
clinic, very small, and exhibit numerous faces, and an angitic or 
wolframic habit (p. 739) ; they have a bright vitreous lustre, and cleave 
parallel to the clinodiagonal. Sp. gr. = 2°48. Hardness = 2—2'5. 

The chemical composition is represented by the formula 2Ca0O.As,0; 
+ 8H,0, part of the lime being replaced by magnesia. 


Calculation. Analysis. 
DT <euncandevess 112 23°04 14°19 15°60 
MgO 8:29 7°35 
PT cctendngenne 230 47°33 47°70 47°69 
I 144 29°63 29°40 29°49 


2Ca0.As,0; + 8H,0 486 100°00 99°58 10013 


The mineral, which may also be represented by the formula 
(2Ca0.H,0)As,0; + 7H,0, gives off 5 mol. water (18—20 p.c.) at 
100°, and the remainder at 360°, no farther loss of weight taking place 
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at a higher temperature. At 100° it is converted, like pharmacolite 
(2CaO0.H,O) As,O; + 5H.O, which at this temperature loses 3 mol. 
water (11—12 p.c.) into haidingerite (2CaO.H,O).As,0; + 2H,0. 

Wapplerite appears also to occur in Saxony, certain specimens of 
hydrated calcium arsenate from Schneeberg and Johann-Georgenstadt, 
regarded by Breithaupt as haidingerite, most probably belonging to 
this species. 


Crystalline Forms.—The crystals of wapplerite have been accurately 
measured by A. Schrauf (Jahrbuch, 1875, 290), who also finds them 
to be monoclinic, with the following axial ratios :— 


Clinodiagonal. Orthodiagonal. Principal axis. 
b. 


ec. 
02660 


a. 
0°9125 : 1 : 
Angle ac = 95° 25’. 


The following faces have been observed :—- 


Miller. Nauman. iller. Nauman. 
oP oo + 2P2 
ooR2 2 — 2P2 
aP ‘ 2P2 
oR2 f 2P2 
co Poo + 4P4 


Ro 1 mw 
SP 4P4, 


The prism-zone is mostly predominant; the faces 7, w, occur but 
seldom. The crystals are rarely symmetrical, single quadrants with 
irregular hemisymmetric development of faces, or rather confused 
groups of crystals, more frequently projecting from the crystalline 
crusts. 

The following zones may be particularised: blmn; btd; bfgp; 
aopdrw; agt; mpdz’; mpd’y’; mot’; n’ot. 

From pharmacolite, which accompanies it, wapplerite is essentially 
ec by its perfect conchoidal fracture and greater hardness 
=3 to 3°5. 


The crystals of calcio-magnesic arsenate called roesslerite, which 
were first described by Haidinger in 1825, as occurring, together with 
haidingerite and pharmacolite, and were found by Turner (Pogg. Ann., 
vi, 193) to contain 29°06 and 34°06 p.c. water, appear, from their form 
and composition, to be nothing but wapplerite metamorphosed by 
addition of a small quantity of magnesia and 1 molecule of water. 

a. W. 


Delvauxite. By Jos. Vata and R. HELMHACKER 
(Jahrbuch fiir Mineralogie, 1875, 317). 


Tus mineral occurs in nodules with botryoidal surface, on veins at 
the outcrop of beds of brown hematite. Its colour is brown, liver-brown, 
chestnut-brown to brown-black; fracture conchoidal ; lustre pitchy. 
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It is brittle, and falls to pieces after a while, in consequence of 
gradual desiccation. When air-dry it still contains a considerable 
quantity of hygroscopic water, which it loses after some time over 
calcium chloride, but recovers on exposure to the air. After gentle 
ignition, whereby it loses all its water, it forms a brown-red powder, 
and melts before the blow-pipe to a grey magnetic bead. The specific 
gravity of the air-dried mineral varies between 1°35 and 2°25, increas- 
ing as the quantity of hygroscopic water diminishes. When com- 
pletely freed from hygroscopic water by drying over calcium chloride, 
it has a specific gravity of 2°697—2°707. It dissolves very easily in 
cold strong hydrochloric acid, with separation of flocks of silica, 
forming a brown solution. In warm acids, even when very dilute, it 
dissolves with unusual facility. In water many varieties decrepitate 
but without disintegrating ; others do not decrepitate at all. 

The chemical composition of the mineral dried over calcium chloride 
answers most nearly to the formula, 2CaO.P,0; + 5Fe.0;.P.0; + 
16H.0; it may also be nearly represented by Ca0.2Fe,03.P,0; + 
7H,0. 

H. W. 


Clarite. By F. Roemer (Jahrbuch fir Mineralogie, 1875, 379). 


Tus mineral is a dimorphous modification of enargite, found in a bed 
of heavy spar in the Clara mine near Schapbach, in the Baden Black 
Forest. It is monoclinic (enargite is rhombic), exhibiting the combi- 
nation oP, oRoa . OP . mP, with perfect cleavage parallel to the 
clinopinacoid, less distinct parallel to the orthopinacoid. Colour dark 
lead-grey. Streak pure black. MHardness=3°5. Sp. gr. = 4°46. 
Heated in a test-tube, it decrepitates violently, and yields a reddish- 
yellow sublimate of arsenious sulphide and antimonious sulphide, and 
another of sulphur. In an oper tube, a little antimonious oxide is 
deposited close to the heated mineral, and crystallised arsenious oxide 
further on. Before the blow-pipe on charcoal it melts very easily, 
giving off the same vapours, and a very slight deposit of zinc oxide, 
and leaving, after prolonged reduction, grains of copper in a magnetic 
slag. Nitric acid dissolves it easily, forming a green liquid, with 
separation of a white powder. Hydrochloric acid does not decompose 
it completely, even after long boiling. 

The following table shows the composition of the mineral, as deter- 
mined by analysis, together with that of enargite, and the values 
calculated according to the formula, €u;(AsO,), or 3Cu,S.As,S;.* 


Cu. Fe. Zn. Sb. As. 8. Ag. 
98:97 


Clarite ... 4629 083 trace 109 1774 3292 — = 
Enargite.. 47205 0565 0:228 1613 17599 32222 0017. = 99-449 
61,4803. 4842 -- — — 1907 3251 — =100 


The differences between clarite and enargite are shown by the fol- 
lowing comparative statement :— 


* Dufrenoysite is, perhaps, a third modification. 
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Clarite. Enargite. 
Crystalline system.... Monoclinic. Rhombic. 
Cleavage Parallel to mRo , Very perfect, parallel 
and oPoo at 90°. to 2P at 97° 53, 
and to «Po. 
3°0 
; 4: 36—447 
NS +00 seeenseses Dark lead-grey. Tron-black. 
Streak Black. 


Clarite is not unfrequently transformed into copper pyrites and 
indigo-copper, which is not the case with enargite. In the first of 
these changes, which takes place without alteration of form, and there- 
fore very slowly, the whole of the As,S, is replaced by Fe.83, which is 
less suluble in barium sulphide than the arsenic sulphide. The for- 
mation of this pseudomorph can take place only out of contact with 
the air. 

Indigo-copper, CuS, may be formed from clarite in two ways, first 
directly, and secondly after previous conversion into copper pyrites. 
In the former case, nothing is seen but particles of fresh lead-grey 
clarite ; in the latter, brass-yellow particles of copper-pyrites imbedded 
ina black-blue earthy mass. In both cases the formation of indigo- 
copper appears to be brought about by the oxidation of the iron sul- 
phide (and zine sulphide), while iron and zinc are dissolved out as 
sulphates, and arsenic as arsenic acid. 


H. W. 


On the Constitution of Triclinic Felspars. By A. DescLoizeaux 
(Jahrbuch fiir Mineralogie, 1875, 279, 395; and G. vom Rarun, 
ibid., 396). 

DescLoizeavx in a letter to vom Rath describes a number of observa- 

tions on the optical characters of the four principal species of triclinic 

felspar, albite, oligoclase, labradorite, and anorthite, from which he infers 
that oligoclase and labradorite are really distinct mineral species, and 
not, as supposed by Tschermak and vom Rath, isomorphous mixtures 
of albite and anorthite (see this Journal, 1872, 288). Albite and 
oligoclase are distinguished from one another by the position of the 
planes of their optic axes. Labradorite exhibits constant optical cha- 
racters, and is distinguished by a strong dispersion, p > v, round the 
positive bisectrix, and cannot therefore be regarded as a mixture of 
albite, which has a positive bisectrix and dispersion p < v, and anor- 
thite, which has a similar dispersion and a negative bisectrix. Senar- 
mont’s observations on the two varieties of Rochelle salt have shown 
indeed that the optical properties of a mixed salt are variable, and 
approach most nearly to those of the predominating constituent. 

Oligoclase appears also to be a distinct species, the orientation, both of 

its positive and of its negative bisectrix, being constant in all cases. 

Andesin appears, from the examination of somewhat imperfect speci- 

mens, to exhibit the same optical properties as oligoclase. 


With regard to the chemical constitution of these felspars, Des- 
VOL. XXVIII. 3 E 
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cloizeaux draws attention to the view suggested by Friedel and other 
chemists, that the several species of triclinic felspar differ from one 
another only in their proportions of silica, forming in fact a series 
whose common difference is 1Si0., thus:—Anorthite + SiO, = La- 
bradorite; Labradorite + SiO, = Andesin; Andesin + SiO, = Oli- 
goclase (which will accordingly exhibit the oxygen-ratio 1 : 3: 10, 
agreeing with many analyses); and, finally, Oligoclase + SiO, = 
Albite. Descloizeaux considers that the composition of the triclinic 
felspars may be equally well represented either by this view or by the 
mixture-theory of T'schermak, but that the former accords best with the 
optical and crystallographic characters of the several species. 

Vom Rath, on the other hand, is of opinion that the chemical con- 
stitution of the triclinic felspars is most satisfactorily represented by the 
mixture-theory. In support of this view he adduces some analyses 
which he has recently made of plagioclases from volcanic rocks, 
selected with great care with regard to their purity. The results are 
given in the following table, the last column of which shows the pro- 
portion of albite and anorthite molecules, which in isomorphous mix- 
ture would produce a felspar having a composition similar to that 
determined by the analysis. The calculated composition of such a 
mixture is shown by the black figures below. 


| d Bet 
, os : a --a- 
a} 43/8} e8) a8 | o823 
—— 
Antisana. Plagioclase crystal | 
from a spherolithic lava .... | 64°27 | 22°30) 3°12 | 2°11 | 7°30 | 5 + 2) 
64 ‘12 22 62] 3:52 9°74 F 
Perlenhardt in Transylvania, 3 
from Drachenfels-trachyte ... | 62°18 | 23°52] 5°33 | — | 8:97*| 3 + 2+8 
61°91 |24°11 | 5°22 8°73 A 
‘Conejos, Rio Grande, Colorado, fo) 
from obsidian-like andesite... | 61 88) 24°18] 4°79 | 2°50 | 6°95 o 
Toluca, Mexico, from andesite. . | 59°79 | 24°43] 7°41 | 0°64 | 7°24) 1 + 1) | 
59°73 (25 '59| 6 ‘97 7°71 & 
Tunguragua, Ecuador, from an- b 2 
Gesite.....sececeseveveeees/ 00 8 | 25°75| 9°05 | — | 6°04*) 3 + 4/5 
58 00 |26°75| 8 33 6 92 )< 
Palma, Canary Islands, from 
hauyn-trachyte ............-| 55 64 | 28°89 |10°92| 0°71 | 5:09 | 1 + 2 
55 43 | 28 49/10 °95 5°73 | Labrador. 
| 


Considering now that these plagioclases were not freely developed 
in drusy cavities, but had separated from the ground-mass (sometimes 
in granules scarcely a millimeter in size), that consequently the cry- 
stals could not have been perfectly pure, and taking into account the 
numerous difficulties of the analysis, vom Rath regards the preceding 
table as affording a very satisfactory confirmation of Tschermak’s con- 
clusion, deduced from more than 100 careful analyses, that “ the 


* Determined by loss. 
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formation of plagioclases by the mixture of albite and anorthite sub- 


ne § stance is an established fact, and not a mere mode of explanation.” 
ies The supposition that the difference of composition of the plagio- 
Ja. clases is due to the successive addition of silica-molecules, takes no 
i- § account of the replacement of lime and soda, which is so intimately 
10, 9} ielated to the variation of the amount of silica. This fundamental 
= § fact, the increase of lime with decrease of silica, and the increase of 
_ with increase of soda, is, however, the very basis of Tschermak’s 
the @ theory. 
the Vom Rath likewise discusses other objections which have been 
raised against T'schermak’s theory. (1.) To a suggestion of Descloi- 
on- Bf zeaux, that the deviations froma simple ratio of the oxygen in the 
the ff silica to that in the bases may be attributed to foreign minerals en- 
Ses @ closed in the felspar crystals, he replies that it may be asked why the 
ks, proportion of (CaO + Na.O) : Al,O; = 1: 3 is not likewise disturbed 
are @ bythe presence of such imbedded minerals. In this case also the 
r0- B theory of T'schermak affords the real solution of the difficulty. (2.) 
1X- # The view formerly entertained by Ch. Deville and others, that andesin 
hat J is merely an altered oligoclase, is refuted by numerous analyses of 
a §f well-defined specimens of andesin from various lecalities. (3.) 
Fouqué has suggested that the constancy of the ratio 1:3 of (Na,O + 
— § (a0) to Al,O; in the plagioclases may be attributed to the fact that 
many of the analyses of supposed pure material have really been 
‘ made on mixtures of triclinic felspars, existing together in the same 
= @ rock in microscopic crystals, and very difficult to separate. To this 
“ vom Rath replies, that though such mixtures may often exist, such 
~ {@ was not the case with the plagiovlases above considered—the analyses 
of which were made on microscopic crystals of uniform aspect through- 
out—or with the splendid crystals obtained from Vesuvius. 


These remarks, though in no wise intended to detract from the 
great value of the optical observations on the plagioclases made by 
Descloizeaux, may serve to show that the optical characters cannot be 
looked upon as the sole guide to the determination of complex and 
difficult mineralogical questions. 


H. W. 


Oligoclase. 


Form and Transformation of the Labradorite of Verespatak. 
By G. TscuerMAK (Jahrbuch fiir Mineralogie, 1875, 313). 


Tae quartz-andesite of Verespatak in Transylvania contains plagio- 
clase, quartz, and hornblende in crystals of considerable size. The 


FB plagioclase crystals being in a metamorphosed state, are easily sepa- 
—— § rated from the surrounding mass. They are all twins, formed accord- 
ped Bf ing to various laws. A thin section of the rock, under a magnifying 
mes ff power of sixty, shows in ordinary, and still better in polarised hght, 
cry- § that the principal mass of the pseudomorphs consists of two finely 
the ff laminated minerals, one of which is regarded by Tschermak as musco- 
ling J vite. The minerals occurring in smaller quantity are particles of 
ys plagioclase, remains of the original mineral; small prisms with hexa- 
ne 


gonal summits; quartz; and lastly, delicate scales of a chloritic 
mineral, probably pennin. 
3&2 
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The chemical composition of these pseudomorphs has been investi- 
gated by L. Sipécz, with the following results :— 


SiO,. Al,O3. Fe;03 MgO. CaO. K,O. Na,O. H,0. 
Pseudomorphs 55°96 38134 116 173 065 496 O18 5:41 = 10139 
Labradorite.. 55°21 2856 100 053 1176 — 437 — = 10043 


From these numbers, assuming that one of the two minerals which, 
together with muscovite, make up the principal mass of the pseudo- 
morphs, is a kaolinic silicate, H,O.Al,03.3SiO2., Tschermak calculates 
that the pseudomorphous substance consists, for about three-fifths, of 
this hydrated aluminium silicate, and one-fifth of muscovite, while the 
remainder is formed of residues of decomposition and a small quantity 
of comparatively altered products. 

With regard to the plagioclase which has undergone this trans- 
formation, Délter’s investigations have shown that the plagioclases of 
the quartz-andesites in the neighbourhood of Verespatak contain from 
10 to 11 p.c. lime, and therefore belong to the labradorite series. A 
comparison of the composition of unaltered labradorite from Verespatak 
(supra) with that of the pseudomorphs, shows that the transformation 
has consisted essentially in the replacement of soda by potash, and 
of lime by water, the other constituents not exhibiting any essential 
alteration. 

H. W. 


Formation of Apophyllite from Wollastonite. By A. Srrena 


(Jahrbuch fiir Mineralogie, 1875, 393). 


THE author describes a specimen of wollastonite from Aserbach in 
Saxony, covered with a thin crust of apophyllite, which has evidently 
filled a cleft in the wollastonite, this cleft, however, not having been 
completely filled up by the apophyllite, excepting in a few places, so 
that most of the crystals of the latter project into the free cavity 
These crystals are from 1 to 2 millimeters in size, perfectly colour- 
less, strongly lustrous, and exhibit the (quadratic) combination 
oPx2.0P.P, with oP very subordinate. They are either shortly 
prismatic, in which case P appears as a truncation of the combination- 
edges of ooPoo and UP, or they form thick plates, oP then appearing 
as a narrow truncation of the lateral edges of P. 

This apophyllite has evidently been formed by the action of car- 
bonic acid water on the wollastonite, forming calcium carbonate, 
which remained behind (the wollastonite effervesces with acids), and 
hydrated calcium silicate, which dissolved, and was deposited in the 
clefts of the wollastonite :-— 


2CaSiO, + Co, + 2H.O = CaCO, + (H.CaSi,0, + H,0). 
H. W. 


Fall of Volcanic Ash in Norway. By F. ZorKke. 
(Jahrbuch fiir Mineralogie, 1875, 399—401). 


On the night of March 29th of the present year, a large quantity of vol- 
canic ash, of coarsely pulverulent to soft sanidin-like consistence, fell 
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over a large tract of Norway, extending from Sondmén over Romsdal, 
to Tryssil on the borders of Sweden, and even far beyond that border. 
It was doubtless ejected by one of the Iceland volcanos, and carried 
over the sea by the W.N.W. winds, though up to the date of this 
communication (April 16th) no actual report «f such a volcanic erup- 
tion in Iceland had been received in Norway. 

Under the microscope, this ash appears for the most part composed 
of sharp-edged glassy fragments, forming a true pumice or obsidian 
sand. ‘The glass-splinters exhibit all shades of tint, from colourless to 
dark yellow-brown, the lighter, however, decidedly predominating. 
These fragments are extraordinarily porous, exhibiting numerous 
dark-edged cavities, of spherical, ovoid, cylindrical, elongated, and 
caudate form. The cylindrical cavities are often surrounded with only 
a small quantity of glass, forming indeed glass tubes open at one or 
both ends. In some of the fragments the volume of the pores far 
exceeds that of the vitreous substance. Especially abundant are elon- 
gated sabre-shaped splinters of pumice-stone glass, more or less curved, 
with long parallel capillary cavities, appearing in ordinary light 
deceptively like twin-striated triclinic felspar, but perfectly isotropic in 
polarised light. This glass is remarkable for the entire absence of 
crystalline or microlithic separation, affording indeed a confirmation 
of the remark that devitrification and the development of pores do not 
easily take place simultaneously. 

Between crossed Nichols’ prisms all these glass fragments appear 
perfectly dark, exhibiting indeed no trace of double-refracting struc- 
ture, with the exception of a very few particles, doubtless of felspar, 
chiefly colourless, but appearing monochromatic (milk-blue or pale- 
yellow) in polarised light. In several preparations small green crystals 
of augite were observed, perfectly undichroic and 0°06 mm. long, also 
a few splinters of this mineral, but not a single fragment which 
could be regarded as olivin or hornblende. Perfectly opaque black 
granules of magnetic iron oxide were also found, though very rarely. 
Some of the heavier crystalline constituents of the ash have perhaps 
been formed by a process of transformation taking place on exposure 
of the ash to the air. 

H. W. 


Organic Chemistry. 


On the Acetylides of Copper and Silver. By M. Bertusr tor 
(Bull. Soc. Chim. [2], xxii, 441). 


BLocHMANN analysed these compounds after drying them over calcium 
chloride. His analyses differ from those of Berthelot, inasmuch as 
they give one molecule of water more. Berthelot dried the com- 
pounds which he analysed at 110°—120°. These acetylides appear, 
- rman to form hydrates in the same manner as metallic oxides, 
thus :— 
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Cupric hydrate. Cuprie oxile. 
Cu(OH)>. CuO. 
Argento-vinyl hydrate. , Argento-vinyl oxide. 
(C,H Ag,).(OH),. (C,HAg).0 
Cuproso-vinyl hydrate. Cuproso-vinyl oxide. 
(C,HCu,).(OH), (C.HCuz).0 


W. R. 


On some reactions of Metallic Sodium with Chloroform. By 
SerGius Kern (Chem. News, xxxi, 121). 


1. By treating 1 gram of chloroform with 3 grams of sodium, and 
adding a little water, a violent action occurred, during which hydrogen 
and hydrochloric acid were evolved, while caustic soda, sodium chlo- 
ride, and carbon remained in the tube. The reaction may be thus 
represented :— 


CHCl, + 3Na + H.O = 2NaCl + NaHO + HCl + H. 


2. Chloroform and sodium were left together for several days in a 
loosely-covered test-tube. A brown precipitate occurred which was 
dried over sulphuric acid. The brown substance, which was some- 
what crystalline, became whitened on exposure to the air; it proved to 
be sodium formate. It is presumed that the sodium absorbs oxygen 
from the air, and that the caustic soda so produced acts upon the 
chloroform, the reaction being— 


CHCl; + 4Na + O, = 3NaCl + CHNa0O,. 
C. H. P. 


Preparation of Perchlorethylene. By E. Bourgoin 
(Compt. rend., lxxx, 971—972). 


AFTER noticing the methods of Faraday, Regnault, and Geuther for 
the preparation of this substance, neither of which appears to be satis- 
factory, the author describes his process, which consists in heating 
carbon trichloride with twice its weight of aniline to 170°. The dis- 
tillate which comes over slowly consists of perchlorethylene holding in 
solution aniline and carbon sesquichloride. In order to decompose 
the latter, the product is mixed with its own weight of aniline and 
again distilled at a temperature of 130° to 145°. The yield of crude 
perchlorethylene is almost theoretical, the residue in the retort con- 
sisting of aniline red. The perchlorethylene thus obtained, after 
being washed with acid to remove traces of aniline, and dried over 
calcium chloride, is rectified; nearly the whole of it passes over at 
121°, which is its boiling point, and not 116:7° as stated by Geuther. 
Its density at 0° is 1°6595, and it has an ethereal odour resembling 
that of chloroforn. 
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Crystallised bromide of chlorethose yields perfectly pure perchlor- 
ethylene when treated with aniline; the reduction takes place readily 
at a temperature of 140° to 150°. 

C. E. G. 


Reaction of Ethylene Bromide with Dilute Alcohol in presence 
of Ethylene Acetate. By E. Dremoue (Deut. Chem. Ges. Ber., 
viii, 4—9). 


ReFERRING to the previous paper on this subject, it is stated that the 
hypotheses there made as to the reaction between ethylene bromide and 
glycolic-diacetin were erroneous. 

Glycolic-diacetin is easily converted into the monacetin or bromacetin, 
and the latter, in presence of water, into glycol-bromhydrin; further, 
equivalent weights of ethylene bromide and potassium acetate, boiled 
with weak alcohol, yield monacetin, leaving half the bromide unaltered. 
The following equations are founded on these facts :— 


(1.) 2C,H,Br, + 20,H,KO, + H,O = KBr + ©,H,{ Br 
0.C,H,0 
+ C.H;KO, + H,0O + C.H,Bry. 


(2.) C.H;KO, + CH 610,10 + C,H,Br, + H,O = KBr + H,0 


+ U,H,(C,H;0.). + C.H,Br.. 


(3.) CyH,(C,H,0,): + HO + C,H,Br, = C,H,0, + CH. | 0.0,H,0 


+ C.H,Bro. 


They show that glycolic monacetin and ethylene bromide yield glycol ; 
toshow whence this glycol is obtained, a small portion of the bromide 
is supposed to break up into aldehyde and hydrobromic acid. The 
latter substance acts on the monacetin, yielding bromacetin, whence 
is produced bromhydrin, which, in presence of water, breaks up into 
glycol and hydrobromic acid. The hydrobromic acid is immediately 
absorbed by the excess of glycolic monacetin, and this process is repeated 
until all has been converted into glycol. This view is supported by 
the fact that the presence of silver diminishes considerably the yield 
of glycol and glycolic bromhydrin. The formation of glycol is favoured 
by excess of ethylene bromide, and by prolonged heating; thus rather 
more than one molecule of ethylene bromide and two molecules of 
potassium acetate may be boiled with alcohol for 40 hours, or two mole- 


cules of each for 20 hours. 
E. W. P. 


Observations on the Production of Nitrous Ether by means 
of Sulphovinic Acid. By T. L. Puipson (Chem. News, xxxi, 
75). 

Accorpine to M. Champion, various ethers may be produced by em- 

ploying the corresponding ether-sulphuric acids. The process is not 
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novel for alcohols of high atomic weight, and may, perhaps, apply 
moderately well for cetylic alcohol. With ethylic alcohol, the author 
has always found that, notwithstanding every care, nitric ether is 
readily formed, and with sucha violence of reaction, that the operation, 
if conducted on a commercial scale, would be extremely dangerous 

H. 


A new Property of Glycerin. By R. Govrerrroy 
(Deut. Chem. Ges. Ber., vii, 1566). 
A SPECIMEN of pure glycerin of sp. gr. 1°2609, when heated to 150°, took 
fire and burnt with a blue non-luminous flame without emitting the 
slightest odour. Glycerins of lower specific gravity can also be burnt 
with the aid of a wick without causing any smell. 
H. E. A. 


Some Properties of Nitro-glycerin. By Seraius Kurn 
(Chem. News, xxxi, 153). 


FResHLy prepared nitro-glycerin, of sp. gr. 1°6 at 15°, which solidified 
at —4°, into a crystalline mass, afforded the following phenomena, at 
the temperatures indicated :— 

187°. Ebullition ; evolution of orange vapours. 

220°. Strong explosion. 

262°. The strongest explosion. 

294°. Very feeble explosion, with yellowish flame. 


The explosive properties of nitro-glycerin nearly disappeared at a 
high temperature. 
C. H. P. 


Behaviour of Cane-sugar under the Influence of Light. 
By U. Kreuster (Deut. Chem. Ges. Ber., viii, 93—95). 


From a statement of Raoult (Compt. rend., 1871, Ixxiii, 1049), that 
pure cane-sugar in an aqueous solution, perfectly free from air and 
ferments, suffered a partial inversion by the influence of light alone, 
the author was induced to undertake similar experiments with all pre- 
cautions, and with solutions of different degrees of concentration. ‘The 
results obtained were entirely negative. 

G. T. A. 


On the Optically Active Substances, besides Glucose, which 
exist in Wine and are characteristic of it. By A. Bicuamp 
(Compt. rend., xxx, 967—971). 


Ir is found that wine, when decolorised, concentrated, and freed from 
tartrate, sometimes causes polarisation to the right, sometimes to the 
left, and sometimes has no action. This effect is produced by the pre- 
sence of two characteristic dextro-rotatory substances, one of which 
(B), although like grape-sugar, it reduces a cupric solution, yet does 
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not ferment in contact with yeast; the other (A) which has been 
described previously by the author (ibid., liv, 1148), has little or no 
reducing action. ‘The last-mentioned substance, which is neutral, 
solid, infusible, non-volatile, and tasteless, is soluble in water but in- 
soluble in alcohol. It may be extracted from the wine by carefully 
evaporating it to one-twelfth of its bulk, and when the tartrate has 
crystallised out, throwing it on a filter and washing with alcohol of 
40 or 50 degrees (per cent.). On adding twice or thrice its volume of 
alcohol of 90 to the filtrate, the substauce (A) is precipitated in the 
flocculent state. 

The first-mentioned substance (B) is obtained from the alcoholic 
filtrate from A after removal of the alcohol by distillation and adding 
to it a solution of barium hydrate in slight excess, so that it is distinctly 
alkaline. The solution, after the separation of the bulky precipitate, 
is treated with basic acetate of lead ; the precipitate thus obtained is 
well washed, decomposed by sulphuretted hydrogen, and the solution 
evaporated at a temperature below 60°. When of the consistence of 
honey, it is exhausted with alcohol of 95°, dissolved in water, and the 
barium exactly precipitated by sulphuric acid. The solution is finally 
evaporated and treated with alcohol as before, when it leaves the new 
substance which dries up to a gummy mass without any sign of cry- 
stallisation. It has a peculiar acid taste, and strongly reddens litmus. 
It reduces a cupric solution exactly like glucose. 

Besides glucose and these two substances, there are others contained 
in wine which are also optically active. 


C. K. G. 


Preparation of Crystallisable Formic Acid. 
By M. Berrueror (Bull. Soc. Chim. [2], xxii, 440). 


Ir formate of lead be thoroughly dried by heating it to 130° in an oil- 
bath before effecting its decomposition with sulphuretted hydrogen, no 
sulphur-compound is produced, and pure formic acid, melting at 8°6°, 
distils over. 


W. R. 


On Ammonium Acetate. By M. Berrur.or 
(Bull. Soc. Chim. [2], xxii, 440). 


CoMMERCIAL ammonium acetate is an acid salt, and also contains aceta- 
mide, if it has been prepared by heat. It may be obtained pure by 
evaporating the solution of the commercial salt with an excess of 
ammonia, completing the evaporation at a low temperature. It is then 
allowed to cool in ammonia gas, broken up, and left for several months 
under a bell-jar filled with ammonia gas. The salt prepared in this 
manner has no acid reaction ; it crystallises in long needles resembling 
potassium nitrate, and on solution raises the temperature 0°25° for 
77 grams. 


W. R. 
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On Laurostearin and on the Rectification of the Analyses of 
early Organic Chemists. By H. Scuirr (Gazz. Chim. Ital., iv, 
553). 


WELTZIEN believed that laurostearin, the formula of which was given 
by Marsson and Sthamer (1842—5) as Cx,;H5O,; (O = 16) really had 
the formula C.;H;,0,, since the first formula cannot be written as a 
lauric glyceride, whereas C.;H;,0; = C,H; { 0.CxH0)> But this 
supposes that Marsson and Sthamer were in error to the extent of 
3 per cent. of carbon. The truth is that these chemists used Liebig’s 
atomic weight for carbon (75°834), instead of that now used (75, 
oxygen being 100). Recalculation of their results leads to the formula 
C3H;.(O0C,.H.;0);, or trilauric glyceride. Thus laurostearin is no ex- 
ception to other fatty bodies. 
B. J. G. 


On the Crotonic Acid obtainable from Mesaconic Acid. 
By A. Preun (Deut. Chem. Ges. Ber., viii, 359—361). 


Tue product obtained by heating pure mesaconic acid with hydro- 
chloric acid, and subsequent treatment with sodium hydrate, is crotonic 
acid, and is identical with that obtained from citraconic acid. This 
fact led to a doubt whether the isomeric chloropyrotartaric acids 
obtainable from citraconic anhydride and from mesaconic acid, might 
not be identical. The author has proved that on heating citraconic 
anhydride with hydrochloric acid in a sealed tube, a large quantity of 
mesaconic acid is formed. Contrary to the statement of Swartz, that 
in order to form mesachloropyrotartaric acid, a temperature of at least 
160° is required, the author found that both citraconic and mesaconic 
acids are attacked by hydrochloric acid at 100°. The product obtained 
by heating citraconic anhydride with hydrochloric acid, consists, there- 
fore, not only of citrachloropyrotartaric acid, but must, of necessity, 


contain mesachloropyrotartaric acid. 
W. R. 


Action of Sodium on Citric Acid. By Ap. CLaus 
(Deut. Chem. Ges. Ber., viii, 155). 


KaremMEreER has described a hydrocitric acid (containing H, more than 
citric acid) obtainable by the action of sodium amalgam on an alcoholic 
solution of anhydrous citric acid. This acid has no existence. When 
1 molecule of dehydrated citric acid and 3 of sodium react, a quantity of 
hydrogen is evolved almost that theoretically obtainable. Citrate of 
soda, alcohol, and ether are the only products, the latter being formed 
by the action of the sodium ethylate produced on the citric ether gene- 
rated. What Kaemmerer took for hydrocitric acid is simply the acid 
lead salt of citric acid. Thisis produced by the action of sulphuretted 
hydrogen, not in excess, on the lead salt of citric acid, thrown down in 
Kaemmerer’s experiments by adding lead acetate to the aqueous solu- 
tion of the product of the action. 
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The desoralic acid of Léwig (produced by the action of sodium on 
oxalic ether) does not seem to possess an analogue in the citric series. 
In the entire absence of water there is no action between citric ether 
and sodium amalgam. If, however, the addition of water is effected 
very slowly, ethyl can be removed, and diethylic and monoethylic 
citrates result. The alkali-salts of these are more readily soluble in 
alcohol, and their barium and silver salts in water, than are the 
analogous citrates respectively. 

C. R. A. W. 


Distillation of Hydroxamic Acids. By F. Pirscnen 
(Annalen der Chemie, clxxv, 305—313). 


Dvrine the distillation of dibenzhydroxamic acid, phenyl cyanate is 


formed, in addition to the products already noticed, the quantitative 
results of the distillation being approximately indicated below :— 


Benzanilide 
Benzoic acid 
Phenyl cyanate 
Carbonic acid 


Substance taken .. 86 grams. 
The production of phenyl cyanate may be explained by the equa- 
tion— 


CO 
N(C;H;0).HO = Non, + C,H,0,, 


and phenyl cyanate is also formed during the distillation of benzanis- 
hydroxamic acid, the reactions being probably as follows :— 
1. 2. A Cols 
(1.) N(C,H,O) (C,H,O,0H —s CO, + — 
H 


3. : 2. NCO : 
(2.) N(C,H;0)(CsH;0,)OH = C,H; + C.H, 03. 


When anisbenzhydroxamic acid is distilled, results nearly according 
with those of Lossen are obtained, no phenyl cyanate being formed— 
1. 2. C;H,O 
(1.) N(C.H,0,)(C;H;0)OH = CO, + — 


1. 2. 
(2.) N(CH;0,)(C;H,0)OH = NGS, .OCH, + C:H.0, 
T. B. 
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Researches on the Uric Group. By E. Grimaux 
(Compt. rend., lxxx, 828—831). 


Aspartic acid (amidosuccinic acid) should, theoretically, combine with 
urea, with elimination of ammonia (just as glycocine and ethyl-glyco- 
cine do), yielding malylureic acid, C;H,;N.U;. By oxidation, this acid 
should be converted into alloxan, C,H,N.O,, or into such bodies as 
malonyl urea, bromo-malonyl urea, &c. The reaction of one part of 
urea and two parts of asparagin at 125° yields an amide which on being 
boiied with hydrochloric acid furnishes malylureic acid. This body 
occurs in the form of brilliant white prisms terminated by bevelled 
summits. It is almost insoluble in alcohol, but soluble in four parts of 
boiling water. It melts at 215°—220°, with decomposition. All its 
salts are soluble, except the silver salt. It is but little attacked by 
boiling ordinary nitric acid. Fuming nitric converts it into a nitro- 
compound, crystallising in rectangular plates, and decomposing at 
180° with explosion. 

The constitution of malylureic acid being represented by the 


formula— 
CO.H 


| 
CH—NH 


. s 
CH, CO 


a 
CO—NH, 
it is easy to understand why its oxidation might result in malonyl- 
urea (barbituric acid )}— 


CO—NH 
cx, Go 
do—Nu, 
or in alloxan (mesoxalylurea)— 
CO—NH 
do bo 


| | 
CO—NH. 


It was hoped that nitric acid would convert malylureic acid into 
the nitro-derivative of barbituric acid, viz., dilituric acid, but this is 
not the case. When malylureic acid is heated to 100° with bromine 
and water, the bromine disappears and several derivatives are formed. 
The tubes contain crystals of a body, A, which are filtered from the 
liquid. The filtrate being evaporated evolves hydrobromic acid, and 
leaves a residue which on treatment with cold water yields a solution, 
B, and a residue which is soluble in much boiling water. On cooling 
this solution, a white powder, C, crystallises out, in the mother-liquor 
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from which, on concentration, a body, D, is obtained. When A is 
purified from boiling water, it presents the appearance of spangles of 
a pearly lustre, having the formula 


C,H,Br,N,0;. 


It is slightly soluble in alcohol and ether. It dissolves in 35 parts of 
boiling water. It melts and decomposes at 250°. By boiling with 
baryta-water it furnishes, among other substances, bromide and 
oxalate. Boiling nitric acid does not attack it. C is insoluble in alcohol, 
and requires 409 parts of boiling water for solution. It appears in the 
form of small spangles. It has the formula— 


C,H,B r,N,O; . 


It melts and is decomposed when heated. Nitric acid converts into a 
nitro-derivative. When it is heated with baryta-water, an insoluble 
barium compound is formed, of a violet colour. If the barium com- 
pound is warmed with a little nitric acid, and evaporation carried to dry- 
ness, a red compound is obtained having all the properties of murexide. 
The barium compound is then, probably, the dialurate. The substance 
D has the formula C,5H;BrN,O,. Nitric acid converts it into a yellow 
substance crystallising in needles. The solution B contains, besides 
oxalic acid and ammonium bromide, a very soluble substance, which 
by successive treatment with nitric acid and with ammonia is con- 
verted into murexide. 


B. J. G. 


Contribution to the Knowledge of the Sulpho-urethanes. 
By R. Conrap and F. Satomon (J. pr. Chem. [2], x, 28—37). 


To complete the series of the sulpho-urethanes, a fourth member is re- 
quired. The series consists of the following :— 


I. II. III. IV. 
OC.H; SC.H; gOC.H; SC.H; 
CONH, CONH, CSyH, CSNH, 
Carbonyl Carbonyl Sulphocarbonyl Sulphocarbonyl 
oxyethylamine sulphethylamine oxethylamine sulphethylamine. 
(urethane). (sulphurethane). (xanthamide). 


To prepare the fourth member, various methods were employed, but 
the most satisfactory method found was to pass hydrogen sulphide into 
ethyl! sulphocyanate at 100° and under a pressure of 6 feet of water. 

After 6-—8 hours the mixture is cooled, and out of the resulting 
crystalline mass, on treatment with ether, crystals are obtained which 
are also soluble in alcohol but insoluble in water, and have the compo- 


sition C,S,H,N, answering to the formula cn 
2 


The long-continued action of alcoholic solution of ammonia in the 
cold gives rise to decomposition, in which mercaptan and xanthamide 
are formed ; but at a temperature of 100° ammonium sulphocyanate 
and mercaptan are generated :— 


NH + NH, = CNSNH, + C,HSH. 
2 


CS 
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Potassium alcoholate gives a corresponding reaction. Carbony] 
sulphethylamine is formed when alcoholic ammonia acts on carbony| 
disulphethyl. At the same time urea is also produced. The general 
processes for the formation of the urethanes is as follows :— 


CNOH +(,H,OH = of 


cop. + 2NH, conte. + NHACI. 


C 

SC.H; NH, 

OC.H; + NH; CSo0.H, + C.H,;SH. 
SO.H, 


CNSC.H; + H.S CSyu, 


CS 


The reaction of alcoholic potash on the urethanes is also compared, 
as well as that of alcoholic ammonia and phosphoric anhydride. From 
these reactions it is considered certain that sulphocyanic acid may be 
considered as the cyanide of sulphocarbonic acid. In the same way 
cyanic acid is the cyanide of carbonic acid. 

Sulphocarbonyl-sulphethylamine differs also from the other urethanes 
in that when treated with lead oxide it yields lead sulphide and ethyl 
sulphocyanate. It may, however, be easily distinguished from the 
other urethanes by its reaction with metallic salts, the most charac- 
teristic of which is the precipitate with solution of thallious oxide, 
which is white, changing to black in the cold, and slightly soluble 
when heated, crystallising out on cooling. It crystallises in monoclinic 
plates. Melting point at 41°—42°. 

= Ww. %. 


Conversion of Ethyl Cyanocarbonate into Glycocine. 
By G. ANGELBIS (Deut. Chem. Ges. Ber., viii, 309). 


WHEN to a mixture of this ether and zinc, hydrochloric acid is added in 
small quantities, a large yield of pure glycocine is obtained. 


. Ss. 


Guanidine Derivatives. By M. Nencx1. 
(Deut. Chem. Ges. Ber., vii, 1584—1593). 


THE author has previously described the product obtained on heating 
dry guanidine acetate; the present notice is devoted to an account of 
the behaviour of guanidine formate, and of some other guanidine salts 
when heated, and to the description of guanidine diethylcarbonate. 
‘Formoguanamine.— Guanidine carbonate is dissolved in concentrated 
aqueous formic acid, the liquid evaporated to a syrup on the water- 
bath, and the residue heated on a sand-bath in an open flask. The 
temperature gradually rises to 200°, much gas being evolved ; it is 
carefully kept at 200° as long as the quantity of crystals which separate 
continues to increase. The mass is then allowed to cool, and an 
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equal volume of cold water is added ; this causes the separation of the 
base as a yellowish granular precipitate, the undecomposed formate 
passing into solution. The base is dissolved in the necessary quantity 
of hot water, and precipitated by a saturated solution of oxalic acid 
in the form of the oxalate, which is insoluble in cold, and only slightly 
soluble in hot water; from this salt potassic or sodic hydrate separates 
the pure base in white rhombic needles. 

Formoguanamine, which appears to be formed in accordance with 
the following equation : 


3(CN;H,.COOH) = C;N;H; + 4NH, + 2H.O + 2CO + CO, 


exhibits a slight alkaline reaction ; it is easily suluble in hot water, but 
only slightly in alcohol. It does not melt, even when heated to 350°. 
The nitrate, CsNsH,.NO;, crystallises in rhombic needles and prisms, 
easily soluble in water; the hydrochloride, C;N;H,.Cl, forms rhombic 
lates, and is more soluble in water than the nitrate; the ‘platinum 
double salt has the composition 3C;H;N;.2HCI1.PtCl,, and crystallises 
in groups of rhombic prisms. 

Action of Heat on other Guanidine Salts. -When guanidine chlorace- 
tate is heated to 170°, it is decomposed, and much of it is carbonised, 
but no characteristic products were obtained. Guanidine oxalate and 
carbonate yield, with evolution of ammonia, amorphous condensation- 
products but little soluble in hot water; these closely resemble the 
by-product obtained in the preparation of guanamine from guanidine 
acetate. Guanidine formate also yields an amorphous product when 
heated above 2U0°, or for a long time to that temperature. 

(Guanidine di-ethylearbonate.—This substance was prepared by the 
action of ethyl] chlorocarbonate on free guanidine, thus: 


y pi 
3CN;H; + 2CiCOOC.H; — CZ NH.COOC.H; + 2CN;H,Cl. 
\ NH.COOC:Hs 


From alcohol it separates in deliquescent crystals, which melt at 
162° (uncor.); it is insoluble in water, but easily soluble in absolute 
alcohol and ether, and it is also moderately soluble, especially in warm 
dilute alcohol. It is easily decomposed by dilute hydrochloric and 
sulphuric acid. When heated with alcoholic ammonia in sealed tubes 
to 100°, it yields urethane, and a new base, guanoline : 


NH 
207 NH.COOC.H; + 2NH; = 2(NH,—COOC.H;) + CsNeHisOx. 


NH.COOC,H; 


Guanoline crystallises from an aqueous or alcoholic solution in 
rhombic crystals of the composition, C5NsH,O, + OH,; the water of 
crystallisation is lost on heating to 100°. It is easily soluble in water 
and alcohol, but only slightly soluble in ether. The anhydrous sub- 
stance melts at 114°—115°, the hydrated at 100°. The sulphate, 
CsH.oN,O,SO,, separates in characteristic rhombohedral crystals from 
a solution of the base in »warm dilute sulphuric acid. The nitrat:, 
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which is less soluble than the sulphate, crystallises in rhombic prisms. 

The platinum double salt has the composition CsH,sN,04.2HC1.PtCh,. 
The concluding portion of the paper is devoted to a discussion of the 

probable constitution of the bases from guanidine formate and eo? 


Substitution of Mercury for Hydrogen in Creatine. By 
R. Encer (Compt. rend., Ixxx, 885). 


THE instability of the compound of creatine and oxide of mercury has 
hitherto prevented its analysis. It has now been prepared in a state 
of purity by combining the two bodies at a temperature between 0° 
and 5°. The reduction which takes place so easily between 15° and 
20°, does not then occur, and after the substance has been washed and 
roughly dried in a vacuum, the drying may be completed in a current 
of air at 80° or 90°, without danger of decomposition. The compound 
is white, soluble in dilute acetic or hydrochloric acid, and contains 
mercury equivalent to 70 per cent. of mercuric sulphide, which closely 
corresponds with the formula (C,N;H,O./’'Hg + Hg0O. 
H. J. H. 


Constitution of the Disubstitution-products of Benzene. By 
C. WursteR (Annalen der Chemie, clxxiii, 145, 176). 


THE chief results of this elaborate research have already been pub- 
lished in several previous papers. The following, therefore, gives only 
a summary of the principal facts. 

The liquid dibromobenzene, which is obtained by the action of 
nitrous acid and absolute alcohol on common dibromaniline (from 
acetanilide) is a meta-compound, because on heating with chlorcear- 
bonic ether and sodium amalgam, it yields common bromobenzoic acid, 
and isophthalic acid. 

When the perbromide of the diazo-compound is boiled with absolute 
alcohol, the tribromobenzene melting at 43° is formed. Now, as the 
same compound has been obtained from the solid paradibromobeuzene, 
it follows that the bromine is in the position 1, 3, 4: consequently 
dibromaniline has the constitution— 


The same dibromaniline is also obtained by reducing mononitrodi- 
bromobenzene, and when the latter compound is heated with strong 
alcoholic ammonia to 220°, it yields a new nitrobromaniline, which is a 
crystalline yellow solid, melting at 149°—150°. By eliminating its 
amido-group, it is converted into the nitrobromobenzene, melting at 
125°; and on reducing it with tin and hydrochloric acid, and treating 
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) 
. 
the product with sodium amalgam, ortho-diamidobenzene melting at | 
99° is formed. From this it follows that the new nitrobromaniline 
3 is—- | 


Br i 


NO, 


and further, that the nitrobromobenzene melting at 125° is a para- 
compound, and not that which is generally so called, and melts at 56°. 
This is further proved by the following facts :— 

(1.) Solid dibromobenzene is a para-compound, and consequently 
its nitro-product has the constitution :— 7 


Br 


) NH, | 


ee | ee re =k 


Ore 
Br 


By heating it with alcoholic ammonia it yields a nitrobromaniline, 
which, by the action of tin and hydrochloric acid, and of sodium-amalgam, 
is converted into ortho-diamidobenzene. The same nitrobromaniline 
yields, however, by the diazo-reaction with alcohol, the nitrobromo- i 
benzene melting at 56°, which is consequently a meta -compound. 
. But as the same compound has been obtained by replacing in common 
dinitrobenzene one nitroxyl by bromine, this body must also be a 4] 
meta-compound. HH 
(2.) Common dinitrotoluene is 


CH; 


es? 


\Z 
NO, 


because it is obtained from ortho- and paranitrotoluene. On oxidising 
it, Tiemann and Judson obtained a dinitrobenzoic acid melting at 179°. 
When treated with tin and hydrochloric acid, it loses carbon dioxide 
and yields the diamidobenzene melting at 64°. The same diamido- 
benzene is obtained by distilling the well-known common diamido- 
benzoic acid with baryta; but if the diamidobenzene melting at 64° 
was a para-compound, it could not be obtained from two isomeric 
dinitrobenzoic acids. i 
The meta-nitrobromobenzene is best obtained by Hiibner’s method. ‘ 
Acetanilide is brominated, and the product treated with concentrated 
nitric acid. By the action of ethyl nitrite it yields metanitrobromo- 
benzene melting at 56°, and is convertible by reduction into the corre- i 
sponding hromaniline, which boils at 241°5°, and solidifies at a low ‘ 
VOL. XXVITI. 3 F : 
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temperature to a hard crystalline mass melting at + 16°. By decom- 
posing the perbromide of its diazo-compound with alcohol, it yields 
metadibromobenzene. The results of this investigation show what the 
constitution of the following compounds is :— 


Ortho-series. Meta-series. Para-series. 
m.p. m.p. ™m.p- 
Bromonitrobenzenes ...... 41° 56° 126° 
Diamidobenzenes ........ 99° 64° 140° 
Dibromobenzenes ........ liquid liquid (Meyer 89° 


(Riese). and Stiiber). 
C. S. 


Isomeric Dibromobenzenes. By Victor MEYER 
(Deut. Chem. Ges. Ber., vii, 1560—1563). 


AccorDING to previous observations of the author and Stiiber, the two 
liquid dibromobenzenes obtained respectively by the action of bromine 
on benzene (together with crystalline dibromobenzene), and from 
ordinary dibromaniline, are isomeric, although they differ very little 
in their properties. The latter does not solidify at — 28°, but the 
former (as already stated by Riese), was found to become solid at 
—1°. 

On operating anew, and upon a considerable quantity of the liquid 
dibromobenzene from benzene, however, the author has ascertained 
that the crystals which thus separate consist of the crystalline isome- 
ride (m.p. 81°), and by cooling strongly and carefully removing the 
crystals which form, repeating these operations 6—8 times, he has 
obtained a product which no longer solidifies, even at —28°. 

The isomerism of the liquid dibromobenzenes from the above-men- 
tioned sources is conclusively demonstrated, however, by the crystallo- 
graphic examination of their mononitro-derivatives. According to 
Professor Groth and Dr. Bodewig’s measurements, the nitrodibromo- 
benzene from the dibromobenzene from dibromaniline, which melts at 
60°—61°, crystallises in small four-sided, almost rectangular forms of 
the triclinic system, whereas the nitro- derivative of dibromobenzene 
from benzene, which melts at 58°, crystallises in monoclinic forms. 

The triclinic crystals are small, 1, nearly right-angled, four-sided prisms, 
exhibiting the combination 0 Pa.oPo.O0P, with «’P and oP’ 
subordinate, and rarely P’. 


a.(brach.) 6. (macr.) ce. vertical. 


Bate COMED. 50055500 00 08870 : 1 : 16960 


Angles of the three axial planes ed 

A = 66° 32’; B = 97° 12’; C = 89° 1’. 
Angles of the axes (b: c, a: c, a: b) :— 

a = 66° 28’; 8B = 97° 25’; y = 92° 4’, 


No cleavage. The directions of polarisation on all the vertical 
faces are inclined to the axis c. 
The monoclinic crystals are light-yellow tables 0P. oP, with 


ORGANIC CHEMISTRY. 759 


co Poo quite subordinate. As no pyramids or dome-faces are present, 
the ratio of the vertical axis to the other two could not be determined. 
Cleavage perfect, parallel to co Po, distinct parallel too Ro. The 
plane of the optic axes is the plane of symmetry. These axes are in- 


clined at an angle of about 80°. 
H. E. A. 


Dichlorobenzene (1:3) and its Derivatives. By Orro N. Wirt 
(Deut. Chem. Ges. Ber., vii, 1601—1604). 


DICHLORACETANILIDE was prepared by the action of chlorine on acetani- 
lide supended in water. Lt melts at 140°. It is readily converted by 
boiling with hydrochloric acid into dichloraniline. 

Dichloraniline is easily soluble in alcohol, from which it crystallises 
in needles; it separates from water, in which it is only slightly soluble, 
in flat, glistening, pliant needles. It melts at 62°5°, and boils without 
decomposition at 239°. The hydrochloride crystallises from hydro- 
chloric acid in glistening needles grouped in stars; it is completely 
decomposed by water into dichloraniline and hydrochloric acid. 

Dichlorobenzene, prepared by the action of ethyl nitrite on dichlor- 
aniline, and purified by fractional distillation, is a colourless oil boiling 
at 170°—171°. 

Dichloracetanilide is converted by nitration into dichloronitracet- 
anilide, which crystallises in small prisms or needles, melting at 188°. 
By heating for two hours to 150°—180° with hydrochloric acid, it is 
resolved into acetic acid and dichloronitraniline. 


Dichloronitraniline crystallises from alcohol in tufts of orange- 
coloured needles, melting at 100°. On treatment with ethyl nitrite it 
furnishes dichloronitrobenzene. This compound crystallises in long, 
glistening needles, which are often united in tufts; it is extremely 
volatile in a current of steam. Dichloronitrobenzene melts at 47°5°, 
and boils, with slight decomposition, at about 240°. On reduction it 
yields dichlorophenylenediamine, which crystallises from alcohol in 


long white, glistening, pliant needles, melting at 60°5°. 
oe * H. BE. A. 


Action of an Alcoholic Solution of Potassium Hydrate on 
Dichloronitrobenzene. By Auc. LAUBENHEIMER (Deut. Chem. 
Ges. Ber., vii, 1600). 


DIcHLORONITROBENZENE (m. p. 54°5), prepared in the manner described 
by Jungfleisch, is converted by warming with an alcoholic solution of 
potassium hydrate into tetrachloroxazobenzene, (C,H;Cl.).N,0. 

This compound crystallises from alcohol in small brownish-red 
needles melting at 141°; it is soluble in chloroform, benzene, and 
glacial acetic acid, from the last of which it crystallises in longer 
needles. 

Dichloraniline and a chloronitrophenol are also jroduced in this 
reaction. The dichloraniline melts at 49°5°, and has the properties of 
that prepared by Jungfleisch and Lesimple by reducing dichloronitro- 
benzene with tin and hydrochloric acid. ia 

F2 
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The ‘chloronitrophenol melts at 86°, and is probably identical with 
that previously described by Faust and Saame; its sodium-derivative, 
C.H;Cl(NO.)ONa + OH, forms glistening crimson-red needles. 

Dichloronitrobenzene is converted by heating with alcoholic ammo- 
nia to 200° into a body crystallising in orange-yellow needles, which is 
probably chloronitroaniline. na 


On Chrysene, and on the Compounds obtained by Decom- 
posing Benzene at a High Temperature. By M. BERTHELOT 
(Bull. Soc. Chim. [2], xxii, 437440). 


THE compounds obtained in this manner are diphenyl, C,;H0, which is 
the principal product of the decomposition, and chrysene, or triphenyl- 
ene, which melts at 200° and boils above 360°. Its composition is 
(C.H.)s. G. Schultz has obtained four hydrocarbons by this process, 
viz., diphenylbenzene, C,;sHy, melting at 205°, and an isomeride which 
melts at 85°, neither of which combines with picric acid; he notices 
two others which melt at 266° and 196° respectively, the latter 
forming a picrate. He also obtained, by the action of sodium on 
monochlorobenzene, a hydrocarbon, which melts at 196° and has the 
same formula as triphenylene, viz., CisHi2. Schultz regards his di- 
phenylbenzene as different from the chrysene from coal-tar, but 
believes it to be identical with Berthelot’s chrysene. It contains two 
atoms of hydrogen more than Berthelot’s chrysene; the two formule 
being C,,Hy, and C,;,sH,. Berthelot defends his formula on the ground 
that his hydrocarbon is not identical with Laurent’s chrysene; he 
maintains that triphenylene is a distinct hydrocarbon, and relies on 
the results of his analyses which point distinctly to the formula 
C\sH,,. Berthelot’s triphenylene combines with picric acid, whereas 
Schultz’s has not that property. 
W. R. 


The Dioxyquinone of Chrysene (Chrysezarin). By A. Cavs 
(Deut. Chem. Ges. Ber., viii, 157). 


THE author gives a preliminary notice of a substance of composition 
CisH Ox, extracted by him from the artificial alizarin paste, No. 1, of 
Meister Lucius and Briining, by means of alcoholic potash. After neu- 
tralisation with potash, alcohol readily extracts potassium chrysezarate, 
whilst the alizarate is almost insoluble. From a kilogram of paste 
4—5 grams of the new product were obtained; from glacial acetic 
acid it crystallises in short, broad, dark-brown needles of a bronze 
metallic lustre; it is nearly insoluble in water, and melts at 305°— 
310°, subliming in feathery groups of needles. The potassium com- 
pound dissolves in alcohol, forming a blood-red liquid possessing no 
trace of the violet shade of the alizarate. 
C. R. A. W. 
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Trimethylhexoxydiphenyl. By C. LizBEeRMANN 
(Deut. Chem. Ges. Ber., viii, 249--250). 


By acting on coerolignone, or hydrocoerolignone, with sulphuric acid, 
Fischer obtained the compound C,;H,.0,, which contains one atom of 
carbon less than coerolignone. He says that he is unable to explain 
the mode of formation or the constitution of this body, which has 
already been observed and described by Liebermann, who assigns to it 
the formula C,;H,,0., and has shown that it is formed by the replace- 
ment of one atom of methyloxyl by hydroxyl. It is a quinone like 
coerolignone, having the constitution C,H «OCH;);0,(0H). As 
Fischer formed more hydrogen, it appears that his compound con- 
tained some of the corresponding hydroquinone. 
C. S. 


Mesitol. By R. BriepERMANN and A. R. Lepoux 
(Deut. Chem. Ges. Ber., viii, 250—251). 


Tu1s body was obtained by fusing potassium mesitylenesulphonate 
with potash ; it is identical with the mesitol obtained from mesity- 
lene by the diazo-reaction, and forms white needles melting at 


68°—69°. 
C. S. 


Thio-ethers. By W. Micu.er (Annalen der Chemie, clxxvi, 
177—185). 


WuEN thiophenol is treated with acetyl chloride, a reaction soon sets 
in, which after some time must be assisted by heating the mixture as 
long as hydrochloric acid escapes. The product consists of phenyl 
thiacetate or thiophenylacetic ether, CsH;.8.C,H;O., a limpid liquid 
boiling at 228°—230°, and having an unpleasant smell; on standing 
in the air it oxidises, and phenyl disulphide separates out. Caustic 
potash decomposes it into thiophenol and acetic acid. 

By the action of thiophenol on benzoy! chloride no ether was formed, 
but only benzyl disulphide. 

Ethyl thiacetate, C,H;.8.C,H;O,, is also easily formed by the action of 
acetyl chloride on ethyl sulpbydrate; it boils at 114°—116°, and 
smells like mercaptan. The same ether has been already described by 
Lukaschewicz, and it ought to be identical with that obtained by the 
action of phospborus sulphide on acetic ether, but Kekulé found that 
this product boils at 80°. This is, however, a mistake, pure acetic 
ether does not act on phosphorus sulphide at all, but only if it contains 
alcohol. Potash resolves ethyl thiacetate into acetic acid and mer- 
captan. 

Mercaptan is best prepared by Liebig’s method, i.e., by distilling 
potassium sulphydrate with calcium ethylsulphate. If the potassium 
salt or other salts be used, there is always a considerable quantity of 
ethyl sulphide formed. <* 
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Substituted Phenols. By T. Perurs (Annalen der Chemie, clxxvi, 
186—188). 
In reply to Faust, the author maintains: (1) that a dinitrochlorophenol 
melting at 114° exists; (2) that the chlorophenol which he has 
described yields, when fused with potash, hydroquinone and resorcin ; 
( — parachlorophenol melting at 41°, yields two different sulphonic 
acids. 
C. S. 


Action of Carbon Disulphide on Benzoin Balsams and Resins. 
By P. Gutcuarp (Bull. Soc. Chim. [2], xxii, 11—13). 


THE benzoic acid mentioned [2], xi, 902, is now found to contain a 
considerable amou it of cinnamic acid. This acid may also be ob- 
tained from the balsams of Tolu and Peru by extraction with carbon 
disulphide. This liquid is indeed an excellent solvent of pure elemi, 
mastic, colophane, galipot, balsam of copaiba, &c., and it will replace 
the more expensive alcohol with advantage. The impurities also of 
gum-resins (¢.g., gum-ammoniac, galbanum, sagepenum, and assafo- 
tida) are separated by carbon disulphide. 
B. J. G. 


Action of Hydrochloric Acid on Ketones. By H. Herne 
(Deut. Chem. Ges. Ber., viii, 230—231). 


WHEN acetophenone is just saturated with hydrochloric acid in the 
cold and allowed to stand, it is not changed, but by using an excess of 
the acid for some time triphenylbenzene is formed. The reactions 
taking place in this case are probably the following :— 


(1.) C.H;.CO.CH, + HCl = C,H;.CCl(OH).CH,. 

(2.) CsH;.CCl(OH)CH; + HCl = C,H;.CCL.CH, + H,0. 

(3.) 3(C,H;.CCl:.CH,) = ((,H;.C.CH), + 6HCL. 
Cc. Ss. 


On Terpenylic acid, a new Product of the Oxidation of 
Turpentine. By Cart. Hempet (Deut. Chem. Ges. Ber., viii, 
357—358). 


Tus acid is obtained by the action of potassium bichromate and sul- 
phuric acid on oil of turpentine; it is a viscous fluid resembling 
glycerin, but on standing for some time it assumes a crystalline form. 
It may be purified by repeated crystallisation from water. Its formula 
is C,Hi20,; it melts at 90°, and crystallises with one molecule of water, 
which it loses when allowed to stand over sulphuric acid. All the 
salts of terpenylic acid are soluble. The silver salt (CsH,,Oj;Ag) may 
be obtained by adding a concentrated solution of the ammonium salt 
to a solution of silver, as a white crystalline mass, which does not 
blacken on exposure to light. The copper salt ((CsH,,O,),Cua) forms 
dark-blue crystals. 

Accepting Oppenheim’s view, that terpin is a diatomic alcohol, ter- 
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penylic acid may have the following relation to turpentine and ter- 
pin :— 


tink poo 0.H,(0H) Co C.H,(0H) /CO0H 
6 Nou, ets 2 CH, 6 ‘Nou, 
Turpentine. Terpin. Terpenylic acid. 


If this view be correct, terpenylic acid should be a middle product 
between turpentine and paratoluic acid. The hydrogen of the hy- 
droxyl groups should also be replaceable by acetyl. Terpenylic ethyl 
ether—a solid crystalline body melting at 36°—38° and boiling at 
about 300°—is not attacked by acetyl chloride. Thus it is seen that 
no alcoholic hydroxyl groups are present. 

On distillation terpenylic acid distils over nearly unchanged ; yet a 
large quantity of an oily acid, having the odour of pyroterebinic 
acid, was obtained. The author thinks it probable that he has obtained 
the next homologue of terebic acid. 

W. R. 


Tannic Acid. II. (See [2], xii, 267). By H. Scuirr 
(Gazzetta chimica italiana, iv, 540—553). 


A summary is given of all the published analyses of tannates, and it is 
shown that they all tend to confirm the author’s formula for tannic 


acid. 
B J. G. 


Anthracenecarbonic Acid. By C. LizpermMann andG. vom Ratu 
(Deut. Chem. Ges. Ber., viii. 246—249). 


Wuen potassium anthracenesulpkonate is distilled with potassium 
cyanide, a mixture of anthracene and a nitril is obtained, which alco- 
holic potash converts into an anthracenecarbonic acid, C\4HsCO,, not 
identical with that which Graebe and Liebermann obtained by the 
action of carbonyl chloride on anthracene. The latter melts at 206° 
and is resolved at the same time into carbon dioxide and anthracene, 
while the new acid begins to soften at 220°—230°, and becomes quite 
liquid only at about 260°. When more strongly heated it sublimes. 
It is insoluble in water, sparingly soluble in benzene, more freely in 
alcohol, ether, and acetic acid, and crystallises in yellow needles. It 
decomposes carbonates; the barium and calcium salts are readily 
soluble and dry up to amorphous masses. The lead salt is a precipi- 
tate. The barium salt is not decomposed by carbon dioxide, but the 
ammonium salt loses all its ammonia on evaporation. The solution of 
its salts shows a greenish or blue fluorescence. But even if this be 
pure blue, the acid precipitated from it is always yellow. Graebe and 
Liebermann’s acid yields anthraquinone on oxidation, while the new 
acid is converted into an anthraquinonecarbonie acid, CyH,O,.CO,H. 
The acid crystallises from hot alcohol in compact, brilliant yellow 
prisms, melting at 282°—284°. The barium salt forms miscroscopic 
needles and the calcium salt scales; the lead salt is insoluble. "With 
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zinc-dust and potash it gives a reaction resembling that of anthra- 
quinone. When carefully heated it sublimes, but when strongly 
heated it is resolved into anthraquinone and carbon dioxide. Accord- 
ing to our present theory three anthracenecarbonic acids can exist— 
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Graebe and Liebermann’s acid is most probably a, because on oxidis- 
ing such a compound, carbon dioxide is eliminated, and anthraqui- 
none is formed. The new acid is therefore either b or c. 

C. §. 


Bromobenzene-sulphonic Acid. By C. Gosiicu 
(Deut. Chem. Ges. Ber., viii, 352—354). 


Onty one acid is formed by the action of sulphuric acid on bromo- 
benzene. The following compounds are described :— 


C.H, { a Large transparent prisms. 


C.H,BrSO;K. Small white needles. 

(C,H,BrSO;).Ba. Large glistening plates. 

(C,H.BrSO;).Ca + 2H.0. Warty tufts. 

(C.H.BrSO;). Pb + 2H.0. Warty plates. 

(CsH,BrSO,)Cl. Crystallises from ether in large transparent crystals, 
melting at 75°. 

C.H,BrSO,NH). Needles, melting at 160°. On heating the potassium 
salt with potassium hydrate, resorcin was obtained. 

Nitrobromo-benzene-sulphate of barium was formed by treating the 
barium salt with concentrated nitric acid. The following salts were 
prepared :— 

C.H;(NO,.)BrSO;NH,. Yellow scales, decomposing at 180°. 

C.H;(NO,)BrSO;K. Difficultly soluble yellow scales. 

(C,H;(NO.)BrSO;).Ba + 13H.0. Difficultly soluble yellow needles. 

(C.H3(NO.)Br.SO;),Ca.24H.O. Slender white needles. 

(C,H;(NO,)BrSO;)2Pb.2H,0. Yellow warty needles. 

C,H;(NO,.)BrSO,Cl. Melts about 55°. 

C,H;(NO,)Br.SO,NH;. Yellow plates resembling mica, melting at 
177.° 

Amidobromo-benzene-sulphonic acid was obtained by acting on the 
ammonium salt of the former acid with ammonium sulphide. 

C.H;(NH,)Br.SO;H. White gritty crystals. 

The barium and lead salts are white, amorphous, insoluble powders. 

a-Amido-benzene-sulphonic acid was prepared by the action of 
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hydriodic acid at 120°—130° on the former acid, and will form the 
subject of a future communication. 
Nitrobromo-benzene-sulphonic acid, heated with ammonia to 180°, 
yields nitroamido-benzene-sulphonic acid. 
The salts which were prepared are these :— 
C.H;(NO,)(NH.)SO;NH,. Small yellow crystals. 
C.H;(NO.)(NH.)SO;K.H.O. Small yellow crystals. 
(C,H;(NO.)(NH.)SO;).Ba.24H,0. Yellow scales. 
.(C.H;(NO.)(NH,)SO;).Pb.2H,0O. Tufts of broad yellow needles. 
(C.H;(NO.)(NH,)SO.)Cl. Large rhombic plates, fusing at 59°— 
60°. 
(CsH;(NO.)(NH.)SO.)NH,. White needles, melting at 155°—156°. 
The acid suspended in alcohol and treated with nitrous acid gave 
the diazo-compound, which yielded on boiling with alcohol a-nitro- 
benzene-sulphonic acid, identical with the one already known. 
C.H,(NO,)SO;NH,. Slender yellow needles. 
C.H,(NO.)SO;K. Yellow needles. 
(C,8,(NO,)SO;),Ba.H,0. Warty yellow needles. 
C,H, NO,)SO.Cl. Transparent prisms, melting at 61°. 
C.N,(NO.)SO.NH;. Slender white needles, melting at 160°—161°. 
This acid yields the same a-amido-benzene-sulphonic acid that was 
obtained from the niirobromo-benzene-sulphonic acid already de- 
scribed. 
W. R. 


Dinitrobenzene-disulphonic Acid. By H. Limpricur 
(Deut. Chem. Ges. Ber., viii, 289—290). 


WueEn nitrobenzene-sulphonic acid is boiled with half a volume of 
concentrated sulphuric acid and three volumes of nitric acid, it is 
converted into dinitrobenzene-disulphonic acid, forming a crystalline 
bitter mass. Its salts exhibit the following characters :— 

C.H.(NO.).(SO3K). + H,O, white needles. 

C.H.(NO.).(SO;Na), + 3H,0, long needles. 

C.H.(NOz)2(SO;)2Ba + 2H,0, tufts of needles. 

C;H.(NO.)2(SO;)2Ca + H,O, microscopic crystals, grouped in stars. 

C.H:(NO.)2(SO3;)2Pb + 3H20O, crystalline crusts. 

C.H.(NO,).(SO3),Cu + 3H,O, microscopic crystals, grouped in 
stars. 

C.H.(NO.)2(SO.Cl)2, oblique four-sided plates. 

The amide forms long needles. Ammonium sulphide reduces the 
acid to nitramidobenzene-disulphonic acid, which, as well as its salts, 
is very deliquescent. 

C,H.(NO,)NH,(SO;).Ba + 2H,0, is precipitated by alcohol in small 
crystals. 

On passing nitrous acid into an alcoholic solution of the acid red 
flakes of CsH.(NO,)(SO;H)SO,N; separate out, which, when boiled with 
absolute alcohol, yield nitrobenzene-disulphonic acid, which does not 
crystallise. The lead-salt, CsH;NO,(SO;).Pb + H,O, forms tufts of 
yellow needles. When the diazo-compound is boiled with water it 
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yields nitrophenol - disulphonic acid, crystallising in microscopic 
needles. The barium salt, CsH,.NO.(OH)(SO;),.Ba + 2H,0, is 
precipitated by alcohol in small crystals. Hydrobromic acid con- 
verts the diazo-compound into nitrobromobenzene-disulphonic acid, 
C,H,NO.Br(SO;H). + H,0, which crystallises from water and alcohol 
in rhombic plates, and forms with ammonium, barium, and lead non- 
crystalline salts. Tin and hydrochloric acid reduce the dinitro-disul- 
phonic acid to C,H,(NH,).(SO;H). + H,0, forming very soluble quad- 
ratic octohedrons. The stannous salt, C;H.(NH.).(SO3).5n + H,0, 
forms white needles. On distilling the acid with soda-lime it yields 
the diamidobenzene melting at 60°. C ,H,(SO;).N, is obtained as a 
yellow crystalline powder by passing nitrous acid into an alcoholic 
solution of the diamido-acid; on boiling it with absolute alcohol under 
pressure it yields benzene-disulphonic acid, a syrupy mass, which 
becomes crystalline on standing. The barium-salt is amorphous. The 
lead-salt, C;H,(SO;)2Pb + H,O, forms quadratic prisms. When the 
diazo-compound is boiled with water, it is converted into dihydroxy- 
benzene-disulphonic acid, which forms long four-sided needles. 
C.H.(OH).(SO;).Ba + H.O is precipitated by alcohol in small 
crystals. Hydrobromic acid converts the diazo-compound into the 
deliquescent dibromobenzene-disulphonic acid. ‘ 
C. S. 


Azobenzoic and Nitrobenzoic Acids. By F. Firrica 
(Deut. Chem. Ges. Ber., viii, 252—257). 


Common azobenzoic acid is not identical with parazobenzoic acid, as the 
author formerly believed ; the ethyl-ether of the former crystallising 
in reddish-yellow needles melting at 97°, while that of the para-acid 
forms thick, yellowish prisms which melt at 88°. The author further 
believes that the common metanitrobenzoic acid, melting at 140°, is a 
mixture of two isomerides, one melting at 125° and the other at 178° 
—179°. 
C. S. 


The Ethers of Aromatic Hydroxamic Acids. By E. Eise.er 
(Annalen der Chemie, clxxv, 326—343). 


/ OC:H;0 
Ethyl dibenzhydroxamate, ~~ , was obtained by the action of 
2H, 
a mixture of ethyl iodide and ether on the silver salt. It forms quad- 
rangular or octagonal prisms, is easily soluble in alcohol or ether, and 
melts at 58°, while at a higher temperature it is rapidly decomposed. 
Hot potash-solution dissolves it, and when the solution is saturated 
with carbonic acid, oily drops of ethyl-benzhydrowamic acid separate. 


N(C;H,;0).(C,H;)O + 2KHO = N(C,H,0)(C,H;)KO + 
C,H;KO, + HO. 


Ethyl-benzhydroxamic acid, N(C,H;0)(C2H;)HO, is an oily liquid, 
which is readily soluble in alcohol or ether and slightly soluble in 


| 
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water. Potash dissolves it in the proportion required to form the 
potassium salt, and this solution is precipitated by many metallic solu- 
tions, the precipitates being decomposed by acids, with liberation of 
ethylbenzhydroxamic acid. Hot hydrochloric acid decomposes ethyl- 
benzhydroxamic acid with formation of benzoic ether and hydroxyl- 
amine : 


N(C;H,O)(C,H;)HO + H,O = NH,O + C,H,0.0C,Hs. 


When ethyl dibenzhydroxamate is treated with hydrochloric acid, 
hydroxylamine, benzoic acid, and benzoic ether are formed. 


OC,H;O 
Ne + 2H,0 = C;H,0, + C;H;0,.C.H; + NH;0. 
These results indicate that the above formula represents the structure 
of ethyl dibenzhydroxamate. 

A non-crystalline modification of ethyl dibenzhydroxamate was also 
formed during the action of ethyl iodide on silver dibenzhydroxamate, 
and after its crystalline isomeride had been removed as completely as 
possible, it was treated with potash, but the products appeared to be 
identical with those obtained from the crystalline modification. 


Ethyl benzanishydroxamate, N(C; 1,0) (C,H, 0.)(C.H)0, was pre- 
pared in the same manner as the dibenzhydoxamic ether, and like this it 
was accompanied by an oily modification. It feome transparent rhem- 


bic or rhomboidal tables which contain N(C;H,0)(C,H,0.) (C,H,)0, 
melt at 69°, and are somewhat less soluble than ethyl dibenzhydrox- 
amate. Potash decomposes it, with formation of anisic acid and ethyl 
benzhydroxamic acid— 


2H; 


a 2. 
N(C;H,0)(C.H,0,)(C,H;)O + 2KHO = N(C,H;0)(C,H;)KO + 
sH,O;K + H,0, 


and hot hydrochloric acid decomposes this latter, with production of 
benzoic ether, anisic acid, and hydroxylamine. 


1. 2. 3. 
Ethyl anisbenzhydroxamate, N(C,H,0.)(C,H;0)(C.2H;)O, was pre- 
pared by treating the silver salt with ethyl iodide, and it is accompanied 
by an oily body which is probably an isomeride. It forms colourless 
quadratic prisms which melt at 79°, and potash converts it into benzoic 
acid and ethylanishydroxamic acid. This latter separates as an oil 
when its alkaline solution is neutralised by carbonic acid, and when it 
is allowed to stand over sulphuric acid it crystallises. It melts at 32° 
and is easily soluble in alcohol or ether, while strong hydrochloric acid 
causes it to split up into anisic ether and hydroxylamine. 
The above results lead the author to attribute the formula 
OC,;H;O 
NX G:H0 to dibenzhydroxamic ether, and if benzhydroxamic ether 
C,H; 
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OH 
has the constitution NCCHLO, ethyl-benzhydroxamic acid should be 
H 
OH 
NCC,H,O. 
\G.Hs 


Methyl dibenzhydroxamate, N(C,H,O).(CH;)O, was prepared by the 
same method as that employed in the case of the ethy) ether, and 
forms a thick syrup in which minute crystals were visible. It is very 
soluble in alcohol or ether, and its treatment with potash leads to the 
production of methyl-benzhydroxamic acid, which is decomposed by 
hydrochloric acid, with production of methyl benzoate and hydroxyl- 
amine. 

Ethylene dibenzhydroxamate, [N(OC,H;O)(C;H,O) ].C.Hi, was ob- 
tained by the action of ethylene bromide on the silver salt. It is 
slightly soluble in alcohol, from which it separates in prismatic 
crystals melting at 148°; potash decomposes it, but the products were 
not examined. 

T. B. 


Formation of Diphenyl Urea from Dibenzhydroxamic Acid, 
and Conversion of Benzoic Acid into Aniline. By H. Ro- 
TERMUND (Annalen der Chemie, clxxv, 257). 


Lossen has shown that a solution of potassium dibenzhydroxamate 
readily decomposes, forming potassium benzoate and a substance in- 
soluble in water. The author finds that on warming a solution of 
potassium dibenzhydroxamate, carbon dioxide is evolved, and that the 
insoluble substance is diphenyl urea. Its melting point was found in 
various determinations to be between 220° and 235°, that of pure 
diphenyl urea prepared by Baeyer’s process being 232° to 233°, whilst 
numbers varying from 200° to 235° have been given by other chemists. 
It distilled partially without change, and on long heating yielded tri- 
phenyl-guanidine and carbon dioxide with a little aniline. When 
heated to 180° in a sealed tube with strong hydrochloric acid, it split 
up into aniline and carbon dioxide, the same result also following on 
heating with alcoholic potash. 

The analysis of the insoluble substance would agree equally well 
with either of the formule C,;H,,.N.0O (diphenyl urea) or C;)H,,N;0. 
A body of this latter formula might result from the decomposition of 
dibenzhydroxamic acid, and would also yield carbon dioxide and aniline 
by taking up the elements of water. The author proves that the first of 
these formule is correct, by quantitative estimations of the relative 
quantities of the decomposition products in each instance. 

Cold water does not decompose potassium dibenzhydroxamate so 
readily as hot; the liquid becomes red, and the action is not complete. 
Barium hydroxide in excess decomposes dibenzhydroxamic acid in quite 
another way, benzoate and benzhydroxamate of barium resulting. A 
similar change is also brought about by excess of caustic soda, whilst 
if only the equivalent quantity of soda be added, carbon dioxide, ben- 
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zoic acid, and diphenyl urea are the sole products. These two diverse 
actions are expressed by the equations— 


2N(C,H;0),.0H + 2Na0H => C,;H,.N,0 + 2C,H;0,Na > 
H,O0 + CO, 
N(C,H;0),0H + 2Na0H = N(C,H;0)HONa + C,H,;0.Na + H,O. 
Dibenzhydroxamates are decomposed by carbon dioxide, the acid 


separating out and a carbonate being formed. Dibenzhydroxamic acid 
will not decompose carbonates. 
C. R. A. W. 


Replacement of the Carboxyl Group by Amidogen. 
By W. Lossen (Annalen der Chemie, clxxv, 313). 


ANILINE can be obtained from dibenzhydroxamic acid by first con- 
verting it into diphenyl urea, benzanilide, or phenyl cyanate, and 
treating these by well-known methods. By similarly treating benzanis- 
hydroxamic acid, aniline may also be produced, the anisyl group being 
unaltered while the phenyl unites with amidogen. When, however, 
anisbenzhydroxamic acid is subjected to the same treatment, the reverse 
obtains, the benzoyl radical being unaltered while the anisyl group 
unites with the nitrogen. 

Conversion of Puratoluylic Acid into Paratoluidine—15°8 grams of 
the acid having been converted into chloride, this compound was 
treated with a solution containing 9 grams of hydroxylamine and 12°6 
of soda. The mixture of paratoluylmonohydroxamic acid and para- 
toluic acid thus obtained was freed from the latter by digestion with 
ether. 4°5 grams of the paratoluylhydroxamic acid were then digested 
with 4 ¢.c. of benzoyl chloride, and when the product was converted 
into potassium salt it weighed 4 grams. This potassium salt yielded 
about ? gram of diparatoluyl-urea, and tkis was finally converted into 
paratoluidine by being heated in a sealed tube with hydrochloric 
acid. 

The carboxyl group may also be replaced by amidogen, by the dis- 
tillation of monhydroxamic acids or their salts ; monobenzhydroxamic 
acid yielded a small proportion of aniline under these circumstances. 
Other products were formed, but they were not isolated :— 


N(CO.C,H;)H,0 = CO, + NH,.C,Hs;. 


The distillation of paratoluylhydroxamic acid and of anishydroxamic 
acid led to analogous results, paratoluidine being produced in the 
former case, while in the latter case a base is formed which is probably 
amidanisol, and when it is treated with benzoyl chloride it yields 
an alkalamide which forms leaflets melting at 155°—156°. The amid- 
anisol hydrochloride is very soluble and forms long needles. 

When barium benzhydroxamate is very cautiously distilled, aniline, 
carbonic acid, and barium carbonate are formed— 


(N[CO.C,H;|HO).Ba + H,O = CO, + CO;Ba + 2NH.C,H;. 
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Tn a similar manner the distillation of barium anishydroxamate yields 
abundance of amidanisol. This base is moderately soluble in water, 
from which it separates in large tabular crystals which melt at 55°5°— 
56°5°.. Its hydrochloride forms very soluble needles, and its platinum 
salt forms golden yellow, slightly soluble crystals. This amidanisol is 


probably identical with that obtained by Brunck and Salkowski. 
T. B. 


Action of Aniline on Dichlorhydrin. By A. Cavs 
(Deut. Chem. Ges. Ber., viii, 242—244). 


THE diamidohydrin hydrochloride C,H,(NH,),0,CIH, which is obtained 
by the action of weak alcoholic ammonia on dichlorhydrin is a very 
unstable body, but its phenyl derivative is much more stable. It is 
obtained by heating 1 mol. of dichlorhydrin with 4 mols. of aniline for 
16—20 hours to 120°—130°. 

Dianilinehydrin, CsHe(Cs,HsN).0, crystallises from dilute alcohol in 
long white needles. It dissolves readily in dilute acids, but decom- 
poses when this solution is heated, aniline and a greasy substance being 
formed. When to its freshly prepared solution in hydrochloric acid, 
platinic chloride is added, the salt C,;H,,N,0.2CIH + PtCl, is obtained 
in yellowish red crystals. 

C. S. 


Derivatives of Toluylenediamine. By R. Lussy 
(Deut. Chem. Ges. Ber., viii, 291—294). 


Wuen toluylene-urethane is distilled with phosphorus pentoxide, a 
yellow oily liquid is obtained, which soon solidifies to small yellow 
crystals, which are grouped in stars, melt at 95°, and consist of tolwy- 
lene cyanate, C;H,(NCO).. It possesses all the characteristic proper- 
ties of the cyanates. Ammonia converts it into toluylene urea, 
C;H,(NH.CO,NH:2),, which is identical with that which Strauss ob- 
tained from toluylenediamine sulphate and potassium cyanate. On 
heating it with ethyl iodide to 110°, it is converted into the diethyl 
urea C,H,(NH.CO.NH.C-.H;)2, a yellow crystalline body melting at 
175°. On adding carbon sulphide to an alcoholic solution of the 
diamine, leaving the mixture to stand for two days, and evaporating 
the alcohol, a viscid mass is left behind, which is partly soluble in ben- 
zene. The yellow residue yields, on dissolving in alcohol and adding 
water, a yellow crystalline precipitate of toluylene-sulphocarbamide, 
C,H,N2.CS.H2, melting at 149°. 
C. S. 


A New Triphenyl-guanidine. By W. Weir and B. Scuroever 
(Deut. Chem. Ges. Ber., viii, 294—299). 


WHEN cyananilide and diphenylamine hydrochloride are heated in an 
oil-bath, B-triphenylguanidine is obtained— 


CN.NH.C,.H; + N(C.H;),.H = C(NH) {Nero 
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It crystallises from alcohol in large refractive, isometric plates, 
melting at 131°. C,,H,,N;.HCl + H.O forms thick plates or prisms, 
(CigHi;N3.HCl),PtCl, is a flocculent lemon-yellow precipitate which 
soon changes into a darker crystalline powder. When the guanidine 
is strongly heated with sulphuric acid, a dark violet colour is produced, 
and when it is boiled with potassium chlorate and hydrochloric acid, a 
clear yellow liquid is obtained, becoming turbid on cooling, while the 
a-guanidine yields a violet precipitate. Potassium nitrite and hydro- 
chloric acid, as well as other oxidising agents, do not act on a solution 
of the hydrochloride. Chlorine-water produces, even in a very dilute 
solution, a white flocculent precipitate. 

When the base is heated with concentrated hydrochloric acid to 
260°—270°, it is resolved into carbon dioxide, ammonia, aniline, and 
diphenylamine, while the a-compound yields only carbon dioxide and 
aniline. The same decomposition occurs by heating the base with 
potash to 260°. When 8-triphenylguanidine is heated with carbon sul- 
phide to 150°—160°, no thio-urea is formed, but its products of decom- 
position, phenylic mustard-cil and diphenylamine, are obtained. 

C. 8. 


Conversion of Strychnine into Brucine. 
By F. L. SonnenscHEIn (Deut. Chem. Ges. Ber., viii, 212—214). 


On comparing the formule of brucine, C,;H.N,0,, and strychnine, 
C.,H2.N.20., it will be seen that by the addition of 4 of oxygen to the 
first formula with the simultaneous elimination of 2H,O and 2CO,, it 
will be converted into the formula of strychnine. In fact, when 
brucine is gently heated with four or five times its weight of dilute 
nitric acid, the mixture becomes red, and carbonic anhydride is evolved. 
The red solution when concentrated on the water-bath, and agitated 
with ether, after addition of excess of potassium hydrate, gives a red 
ethereal solution which, on evaporation, leaves a red colouring matter, 
a yellow resin, and a base. The latter may be obtained in the pure 
state by solution in acids and recrystallisation, when it gives the 
characteristic reactions of strychnine, and is identical with it. This 
conversion of brucine into strychnine is of especial interest in its 
toxicological aspect, fur it was found, on examining a mixture of lead 
nitrate and brucine for alkaloids by the Stass-Otto method, that a 
base was isolated which gave the reactions of strychnine and not of 
brucine. 

The author also finds that when strychnine is heated with a strong 
base, such as baryta, potash, or soda, for several months to 100° in 
sealed tubes, decomposition takes place. Amongst the products of the 
reaction, besides various colouring substances, is a compound which 
resembles brucine in its behaviour with nitric acid, and, moreover, has 
a powerful reducing action, separating silver and platinum in the 
metallic state from their salts. 


C. E. G. 
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Peucedanin and its Products of Decomposition. 
By GottiieB Hevt (Annalen der Chemie, clxxvi, 70—81). 


THE peucedanin used in the experiment was obtained by treating 
peucedanum roots with alcohol and evaporating the solution. It was 
found impossible to free the crystals from colouring matter by repeated 
crystallisation, but on treatment of an ethereal solution with ligroin, 
they were obtained pure, the melting point then being 76°, whereas 
Bothe found 75°. They are insoluble in water, slightly soluble in cold 
alcohol, easily in hot alcohol. When treated with alcoholic potash, 
they yield, after addition of dilute sulphuric acid, oroselone, which 
is but slightly soluble in cold, easily in boiling water; it is also 
soluble in alcohol, ether, and dilute potassium hydrate; with the 
latter, however, it forms a yellow solution, from which the oroselone is 
separated colourless by acids. The melting point is found to be 156°. 
The solution from which the oroselone was separated by crystallisation 
yielded on evaporation, addition of sulphuric acid, and distillation, 
formic acid. Angelic acid was not found. If, however, peucedanin is 
fused with potassium hydrate, oroselone and resorcin are formed, as 
well as acetic and formic acids. 

After long digestion of peucedanin with dilute sulphuric acid, orose- 
lone is ol tained, as well as another neutral body whose properties are 
not detailed. Chlorine and bromine both act on peucedanin, forming 
products which have not yet been obtained in a definite state. With 
nitric acid at 60° it yields a nitro-compound, which appears from the 
analyses to have the composition C,,Hu(NO,)O;. Bothe, using the 
old atomic weights, represented it as C.4H,,NO,. 

The liquid, filtered from the nitropeucedanin, contains trinitro- 
resorcin and oxalic acid as further products of the decomposition of 
peucedanin by nitric acid. 

Oxypeucedanin, obtained as a secondary product in the preparation 
of ostruthin from Imperatoria Ostruthium, melts, after purification, at 
140°, and is not acted on by nascent hydrogen. It is remarkable that 
oxypeucedanin should be found in roots which do not contain peuce- 
danin, but in its place ostruthin, but it may be formed by oxidation 
in the plant itself, thus :— 


2C»H.,0O; + O, = CyH»O, + H,0. 


Peucedanin. Oxypeucedanin. 


The author has compared his results with those of Hlaziwetz and 
Weidel. The oroselone obtained by them from peucedanin and pot- 
ash, or sulphuric acid, has the same composition as his, but a melting 
point of 177°, whereas the author’s melted at 156°. They, however, 
consider their oxypeucedanin to be a mixture of peucedanin and orose- 
lone. They give also as formula for nitropeucedanin, C,s.Hi;(NO,)0,, 
which numbers do not correspond well with the analyses. 

E. W. P. 
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Notice on a Substance named Ditaine. 
By E. v. Gorup-Besanez (Annalen der Chemie, clxxvi, 88). 


From ditaine (which is extracted from Hehitas scolaris), a powerful, 
non-volatile, crystalline alkaloid has been obtained. 
E. W. P. 


Essential Oil of Achillea Ageratum. By S. pp Luca 
(Ann. Chim. Phys. [5], iv, 132—134). 


Tats plant gives out an aromatic camphorous odour when rubbed be- 
tween the hands, and if distilled in a current of steam, furnishes an 
essential oil. The largest yield is obtained about the month of May, 
before the plant blossoms. The essential oil, which has a density of 
0°849 at 24°, does not sensibly absorb oxygen-when confined over mer- 
cury along with the gas, even in presence of platinum black. The 
portion which distils between 165° and 170° remains liquid at a tem- 
perature of — 18°, even when exposed to it for four hours. The 
fraction which comes over between 180° and 182° gave by analysis 
results corresponding with the formula C.,H,;Os. 
C. E. G. 


Indol from Albumin. 
By W. Kitune (Deut. Chem. Ges. Ber., viii, 206—210). 


When albumin is distilled with a little water and eight times its weight 
of potassium hydrate, a milky, strongly alkaline solution is obtained, 
together with a considerable quantity of crystals resembling benzoic 
acid. These crystals, when washed with dilute hydrochloric acid, 
give all the characteristic reactions of indol, but their melting point is 
very high. According to Baeyer, however, indol melts at 52°. It 
would seem, therefore, that by the distillation of albumin with caustic 
potash, as well as during its putrefaction (Nencki, ibid., vii, 1593), a 
substance is produced very closely allied to indol. . i 


Physiological Chemistry. 


A Contribution to the Characteristics of the Pancreas-pep- 
tones. By Basin Kistiakowsky of Kiew (Pfliiger’s Archiv. 
fiir Physiologie, ix, 438—459). 

Tue author of this paper, having in a former work shown that the 

conditions which hasten or retard the action of gastric and pancreatic 

juice on albumin are perfectly analogous, now proposes to himself the 
following questions :— 

1. Are the peptones which are formed in pancreatic digestion dif- 
ferent from the albuminous bodies from which they proceeded ? 

2. Are the peptones which are formed from tke different albumin- 

VoL, XXVIII. 34a 
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ous bodies during pancreatic digestion similar as regards their 
chemical composition and physical properties ? 

3. Are the peptones which are formed from the same albuminous 
bodies during the pancreatic and gastric digestions identical ? 

Question 1 is answered only in regard to fibrin. Fine-fibred fibrin 
obtained from ox-blood, having been subjected to various methods of 
purification, left, when burnt on a platinum fire, 0°625 per cent. of ash, 
consisting of calcium phosphate and traces of iron. The elementary 
analysis of this fibrin gave a result which can be expressed by the 
formula Ci3,H226N3;SOxs, though the author does not attach much value 
to this formula. The author prepared his pancreatic ferment accord- 
ing to the method of Wittich, thus :—Fresh ox-pancreas was cleaned, 
cut up fine, and left for 24 hours in alcohol, the alcohol decanted, 
glycerin poured on to the hardened mass, and the whole allowed to 
stand from 5 to 10 days, being frequently agitated. The glycerin 
extract was then filtered through paper and the ferment precipitated 
by alcohol. This precipitate, pressed between filtering-paper, and 
dissolved in water, formed the artificial pancreatic juice. Raw fibrous 
fibrin was digested in this juice. This took from 10 to 12 hours. The 
resulting peptones, having been cleansed from various impurities, 
contained 1:186 per cent. of ash. Their elementary analysis is ex- 
pressed by the formula Cy;3H22sN358,0ce. Hence the peptones contain 
nearly one-fifth less carbon, and considerably more oxygen than the 
fibrin. What becomes of the carbon that the fibrin loses is not known. 
The author attaches importance to the strong fluorescence of the pep- 
tones, as a point in which they differ from albuminous bodies, for no 
albuminous body under ordinary conditions exhibits this property in a 
marked degree. 

To answer the second question the author digested so-called veget- 
able casein, obtained from sweet almonds, in pancreatic juice (pre- 
pared as above described). The composition of the resulting peptone 
can be thus expressed: C5H2yN3sSOgs. It contains more oxygen and 
less carbon and nitrogen than vegetable casein. This peptone re- 
sembles fibrin-peptone in its physical properties as well as its chemical 
reactions. The percentage composition of the two is nearly identical. 

In order to solve question 3, the author digested vegetable casein in 
artificial gastric juice, obtained from the mucous membrane of the pig’s 
stomach. After digesting 30 to 40 hours the peptone was deprived of 
impurities. From an elementary analysis of this body it appears that 
the gastric peptones differ from the pancreas-peptones only in con- 
taining more carbon and oxygen. The author further shows that in 
gastric and pancreatic digestion no free carbonic anhydride is formed ; 
he concludes from this that during the formation of peptones the car- 
bon of the albuminous bodies separates in a complicated compound as 
carbonic anhydride. Finally the author mentions that by the action of 
pancreatic juice on fibrin he obtained leucine, tyrosine, and glutamic 
acid (both free and in combination with hydrochloric acid). 

E. C. B. 
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On the Composition of Human Bile. By D. Triranovsky 
(Pfliiger’s Archiv. fiir Physiologie, ix, 492—498). 


TuIs is a preliminary communication from Hoppe-Seyler’s laboratory 
at Strasburg. The bile examined consisted of two portions, the one 
collected from the gallbladders of persons who had died from various 
diseases, the other from cases where the liver was found healthy at 
the post-mortem. Several tables show the result of the analysis of 
this bile, but they are too long for insertion here. Cholic acid the 
author finds possesses an intensely bitter taste, without subsequent 
sweet taste. He was unable to obtain the acid in a crystalline form, 
but crystallised its sodium salt in well-formed bundles of needles. In 
the course of the analysis the author obtained a compound of an 
organic base with platinic chloride which was very soluble in water 
and formed crystals closely resembling in form and colour those of the 
neurine compound. 0162 gram of the crystals of the former com- 
pound contained 0°052 gram of platinum, whereas an equal weight of 
the neurine compound would contain 0°0516 gram of platinum. The 
author does not believe that this neurine is formed from the decom- 
position of lecithine, but rather that neurine was contained in a saline 
combination with biliary or fatty acids. Further investigations will 
have to show whether fresh human bile contains such a neurine salt. 
The author intends to investigate the question as to the identity of 
human cholic acid with that of ox-bile, also the properties of the crys- 
tallised fatty acids of bile whose identity with palmitic and stearic 
acids appears to him very doubtful. 
E. C. B. 


Formation of Urea in the Animal Organism. By 
E. Satxowskr (Deut. Chem. Ges. Ber., viii, 116—118). 


A voc was fed for nine days on milk and bread, to which on three succes- 
sive days a quantity of sarcosine corresponding with the nitrogen in 
the urine was added. No increase in the quantity of nitrogen excreted 
by the urine and feces could be observed, nor did the quantity of urea 
increase or that of the ammonia decrease. The sulphur-compound 
which Schultzen observed could not be found. . 

. &. 


Hemoglobin. By Tu. Stecer 
(Pfliger’s Archiv. f. Physiologie, x, 86—89). 


Lornar Meyer discovered, and Pfliiger and Zuntz confirmed the dis- 
covery, that the addition of acids to the blood fixes oxygen, so that 
this gas is not given off in a vacuum (unauspumpbar). According to 
Pfliger and Zuntz, this is due to the decomposition of hemoglobin 
by acids, and the combination of oxygen with one of the products of 
the decomposition of hemoglobin. 

At the request of L. Hermann, Steger has extended the investigation 
to the action of heat upon hemoglobin and its combinations, not only 
with oxygen but with other gases which form chemical combinations 
with blood-pigment. He finds that when blood is a ¥ . 80°—90° 

G 
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oxygen forms a fixed compound with a decomposition-product of 
hemoglobin, so that the gas is no longer evacuable by the air-pump 
to the extent of more than 6 per cent., and that the same occurs with 
carbon monoxide and nitric oxide, both of which form definite com- 


pounds with blood-pigment. 
t. &. 


Analysis of a Serous Effusion. 
By A. Hiucer (Pfliiger’s Archiv. f. Physiologie, x, 211—212). 


THE fluid withdrawn from an ovarian cyst during life was found to 
contain 5°8 per cent. of albumins (seralbumin, paralbumin, and fibrino- 
gen), a substance which reduced cupric oxide (? glucose) and abund- 
ance of salts, sodium chloride being in greatest quantity; mucin, 
cholesterin, uric acid, leucine, and tyrosine were absent. The fluid 
coagulated on standing. . 

The patient was tapped a second time. The fluid drawn off on the 
second occasion contained fibrinogen,* paralbumin, seralbumin, uric 
acid (0°05 per cent.). Mucin was again absent; but two substances 
were found agreeing in characters with the substances described by 
Kichwald, jun., and repeatedly found by him in ovarian cysts, viz., 
colloid matter and mucin-peptone. 

The albuminoids existed in the second fluid to the amount of 3°72 


per cent. : 
7. © 


Salicylic Acid as a Disinfectant. By W. Waaner 
(J. pr. Chem. [2], xi, 57—63). 


As the results of experience, Wagner asserts that—(1.) Salicylic acid is 
superior to phenol as a disinfectant for both fresh wounds and old sores. 
(2.) A disinfecting action is insufficient for venereal sores, and corro- 
sion is requisite. (3.) In eczema of the head and face, with discharge, 
salicylic acid is extraordinarily efficacious, presumably because it 
quickly destroys the contagium. (4.) In all cases where fermentative 
changes occur in the contents of the alimentary canal, salicylic acid 
acts more efficaciously than other antiseptic substances, since it can be 
administered in larger doses. (5.) Its use is highly promising as a 
prophylactic in all diseases in which it is believed that the morbid 
processes are connected with microscopic organisms. In diphtheria 
not only is salicylic acid a powerful restorative remedy, but it also 
appears to shorten the course of the disease. 
T. S. 
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Chemistry of Vegetable Physiology and Agriculture. 


Germination. 
By A. Lectexrc (Ann. Chim. Phys. [5], iv, 232—267). 


DeweERaIn and Landrin, in a recent memoir (Ann. Sciences Natur. 
Botan., xix, 358), of which an abstract appears in Compt. rend., lxxviii, 
1488, and this Journal, xxvii, 1000, advance as a conclusion from 
their experiments the theory that germinating seeds condense the 
atmospheric gases, and that the heat so produced is the starting point 
of the germination. The author’s experiments, at least with regard to 
the occlusion of nitrogen, give results in contradiction to this theory, 
and he states several objections to Dehérain’s and Landrin’s methods 
of working and conclusions, viz., that they placed their seeds in con- 
ditions very unfavourable for germinating, namely, in contact with 
mercury and water. Their results were discordant. They concluded 
that nitrogen was condensed, because they found a larger quantity of 
nitrogen on burning the germinating seeds with copper oxide over that 
obtained on burning with soda-lime, whereas results by this latter pro- 
cess are always lower unless special precautions are taken; and they 
also draw their conclusions equally from experiments in which the 
seeds germinated, did not germinate, and rotted. 

The author points out the necessity of taking, in comparative experi- 
ments, seeds having an equal weight, as the percentage of nitrogen 
increases with the weight of the seeds. Three experiments were per- 
formed in an apparatus figured in the paper. Barley seeds were 
germinated in a measured volume of atmospheric air saturated with 
aqueous vapour, without coming in contact with mercury, and the air 
was renewed and analysed every twelve hours, the experiments being 
continued respectively two, three, and five and a half days. In these 
experiments no condensation of nitrogen was observed, but there was 
an excess of nitrogen in each case in the air of the apparatus, which 
was sensibly equal to the nitrogen lost by the seeds, as shown by 
analyses of the seeds after the experiments, and of similar seeds before 
germination. This shows that the nitrogen gas was derived from the 
decomposition of the albuminoids in the seeds. The nitrogen was also 
determined by volume in barley seeds before germination, and after 24, 
30, 48, 72, and 96 hours’ germination, but no evidence of any con- 
densation of nitrogen was obtained. Ammonia was never observed 
in the atmosphere over the germinating seeds, neither were hydrogen, 


marsh-gas, carbonic oxide, or other combustible gases ever found. 
E. K. 


Chemical Changes in the Germination of Peas. 
By Osc. KeELuner (Landw. Versuchs-Stat., xvii, 408—424). 


THe amount of soluble mineral and nitrogenous substances was deter- 
mined in (1) the original peas; (2) after complete swelling of the 
seeds after 40—48 hours’ soaking in water; (3) when the radicle had 
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developed but not the plumule, generally after five days’ germination ; 
and (4) when the first bud began to unfold and the side roots had 
appeared, usually after ten days’ germination. For analysis, the 
peas were ground up, and 10 grams treated with 500 c.c. of water, 
and a stream of carbonic acid passed through, as recommended by 
R. Sachsse, to render filtering possible. The albuminoids were deter- 
mined by boiling and collecting on a weighed filter; the filtrate 
evaporated to dryness and burnt with soda-lime yielded the soluble 
nitrogen of the table. 

The table shows the amount of soluble substances in 100 grams of 
the original peas, and after the different periods mentioned above. 
Each result is the average of two or three experiments. 


(1.) (2.) (3.) (4.) 
Sere 012 004: 005 ‘006 
errr 098 ‘069 065 053 
ee 163 112 115 “115 
OO er ..» 1019 ‘998 994. 955 
Na,O... ....-.+- ‘Oll 004: "004: 004 
ee 020 —«g 005 ‘007 ‘007 
cine vieseese ‘820 ‘713 602 672 
rere e Te ‘477 "4.59 ‘433 317 
Albuminoids .... — 1°648 1-869 2°579 
Soluble Nitrogen.. — ‘712 762 1-000 
Total soluble..... — 15°906 17°876 20°292 


The organic substances increase in solubility as the germination 
goes on, whilst lime, potash, phosphoric acid, and sulphur decrease, 
probably from entering into insoluble organic combinations. The 
quantity and decrease in amount of sulphur soluble in water is remark- 
able, and would seem to indicate that most of the sulphur exists in the 
seeds as sulphates, which are reduced and formed into insoluble 
organic compounds during germination. Arendt’s observations on the 
sulphuric acid in the oat plant lead to the same conclusion, and Knop, 
in his Agriculturchemie, says that the sulphates which enter plants 
from the soil seem to be immediately deoxidised in the roots and again 
oxidised in the upper organs of the plants. Estimations of the sul- 
phuric acid in the fresh peas gave ‘125 and ‘114 per cent. of SOs, but 
after ten days’ germination ‘073 and ‘064, so obviously a reduction had 
taken place. 

Experiments were made to ascertain if nitric acid was also reduced 
during the germinating process. 10 grams of peas were soaked in 
40 c.c. of a dilute solution of nitre containing ‘1068 gram N,O;, and 
the nitric acid estimated by Schlésing’s method after 48 hours’ soak- 
ing, and after one day’s and two days’ germination. There was a mean 
loss, in six experiments, of *0054 gram of N,O; after the 48 hours’ 
soaking, of ‘0134 after one day’s germination, and of ‘0183 after two 
days’. 

To ascertain if the presence of nitric acid increased the disengage- 
ment of carbonic acid, similar seeds were germinated under the same 
conditions, excepting that one series was moistened with pure water and 
the other with dilute solution of potassium nitrate. The carbonic acid 
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expired was estimated, and found to be always greater from the seeds 
which had been treated with the nitre solution, but after the first 
three days of germination this increase gradually fell off. As an 
example of the influence of the nitrate the following may be taken, 
being one of six series. Column A gives the CO, expired by 27 peas, 
weighing 7°605 grams, soaked in water, and B that by 27 peas, weigh- 
ing 7°6035 grams, which had been soaked in the nitre solution, and had 
absorbed ‘0175 gram NO; :— 


A. B. 
After 48 hours’ soaking ........ 0571 0653 
» 24 ,, germination .... 0519 0646 
om « ‘ coos §=“OBRT ‘0701 
« © w ‘ wee. 0596 0656 
o @ «a “ oon Ce 0788 
» & «w - -ee. 0748 0794 
E. K. 


Occurrence of Crystallisable Sugar in Germinating Cereals. 
By G. Kiunemann (Deut. Chem. Ges. Ber., viii, 202—206). 


AFTER noticing the contradictory statements as to the existence of 
sugar in cereals, whether before or after germination, the author 
proceeds to describe his experiments on malt. A considerable quan- 
tity of this grain in a finely divided state was exhausted with 95 per 
cent. alcohol, the extract mixed with twice its weight of ether, and the 
liquid agitated with about one-quarter of its weight of distilled water. 
The aqueous solution, after being separated from the supernatant 
ethereal layer, was examined and found to polarise light. It contained 
two kinds of sugar, one of which reduced copper solution, and another 
which did not. The latter is crystalline, and appears to be identical 
in its properties with cane-sugar. 

The above-mentioned exhausted malt was now dried at 100°, further 
exhausted with cold distilled water, and the extract mixed with six 
times its volume of absolute alcohol. The white flocculent precipitate 
produced was collected, dissolved in a small quantity of cold water, 
and again precipitated by alcohol. It then gave characteristic reac- 
tions differing from those of dextrin. Its aqueous solution is precipi- 
tated by tannin and by basic lead acetate, but does not reduce copper 
solution. 

The author has also found, both in germinated and ungerminated 
cereals, other organic compounds, including an organic acid. -« 


Absorption of Ammonia from the Air by the Volcanic Earth 
of the Solfatara of Puzzuoli. By S. pz Luca (Compt. rend., 
Ixxx, 674). 

Tue earth of the Solfatara of Puzzuoli, in presence of air and mois- 


ture, absorbs ammonia from the atmosphere. This is due to the sul- 
phur and arsenic present, which, under the above conditions, first 


780 ABSTRACTS OF CHEMICAL PAPERS. 

become converted into acids, and then combine with the ammonia. 
The author suggests that as the nitrogenous matters thus slowly and 
progressively formed are as gradually available for the support of 
vegetation ; the fact may prove of some importance to agriculture. 


H. J. H. 


Analytical Chemistry. 


Volumetric Estimation of Phosphoric Acid. By J. Macacno 
(Gazz. chim. ital., iv, 567). 


Tue phospho-molybdic precipitate obtained in the course of Sonnen- 
schein’s method is dissolved in ammonia, the solution is acidulated, 
and metallic zinc is added, The reduced molybdic acid is then 
oxidised by a titrated solution of permanganate. The phosphoric acid 
is calculated from the molybdic acid found, the original molybdic pre- 
cipitate being assumed to contain 90°74 per cent. of molybdic and 3°14 
per cent. of phosphoric acid. The variations from this proportion 
are stated to have but little effect on the result. Test experiments 
are given, the greatest error being 0°5 per cent. of the phosphoric acid 
present. 
B. J. G. 


On the Methods of Estimating Cadmium. Second Part. 
By O. Fouuentus (Zeitsch. Anal. Chem., 1874, 411—438). 


Cadmium Sulphide-—The pentasulphide which, according to H. Schiff, 
is formed by the addition of potassium pentasulphide to neutral cad- 
mium salts was found by the author to be a mixture of the monosul- 
phide and sulphur. The monosulphide is obtained in small quantities 
on passing the vapours of cadmium and sulphur through a glass tube, 
or by melting cadmium oxide together with sulphur. Metallic cad- 
mium heated in a current of sulphuretted hydrogen became super- 
ficially covered with extremely small fine ueedles of the sulphide, but 
even after several hours the greater part of the metal was not acted 
upon. Cadmium oxide or hydrate, however, on being exposed to the 
action of hydrogen sulphide, is in a large proportion converted into a 
dark red, non-crystalline sulphate, even in the cold, and the conversion 
is complete on the application of heat; with compact masses, however, 
the inner parts remain unchanged. 

Pure uncrystalline cadmium sulphide was obtained by heating cad- 
mium sulphate ina current of hydrogen sulphide; on ignition in a 
current of carbonic acid, the amorphous sulphide was found to assume 
a crystalline structure. 

The part of the paper devoted to the properties of the precipitated 
cadmium sulphide treats of— 

A. The general properties of cadmium sulphide. 

B. Its behaviour on ignition in different gases. 
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C. Its special properties according as it is obtained by precipitating 
with hydrogen sulphide. 

a. From a bydrochloric acid solution. 6. From a sulphuric acid 

solution. 

D. The quantitative determination of the sulphide by precipitation 
with hydrogen sulphide : 

a. from hydrochloric acid. %. from asulphuric acid solution. 

E. The precipitation of cadmium sulphide by alkaline sulphides. 

F. Tbe precipitation of cadmium sulphide by sodium hyposulphite. 

A.—The precipitate, although frequently crystalline in appearance, is 
seen under the microscope to consist of minute orange-red globules. 
The colour is influenced by the temperature, the quantity of free acid 
present, the quantity of the precipitate itself, and by the admixture of 
cadmium salts. The drier the precipitate, the darker in general is its 
colour. The water contained in the sulphide after it had been dried 
in the air, was found to be only mechanically adhering to the precipi- 
tate instead of being chemically combined with it. The quantity of 
cadmium salts remaining attached to the precipitate increases with 
the quantity of free acid which is present. In water, alkalis, solutions 
of the alkaline sulphides and cyanides, the sulphide of cadmium is 
completely insoluble, whatever be the temperature of the liquid. On 
the addition of an excess of alkali, the finely divided yellow precipi- 
tate formed in acid solutions becomes orange-red and bulky. Fused 
alkalis or alkaline carbonates dissolve the sulphide, which, on cooling, 
separates out again, exhibiting a crystalline structure. 

B.—I. Heated in a current of air above 100° the sulphide shrinks 
to a compact straw-yellow mass; a merely superficial oxidation takes 
place on continued exposure to a temperature above 135° or 140°; it 
is less easily oxidised than any other sulphide of the same group. 
The cadmium chloride invariably mixed with the sulphide when the 
precipitation is effected in a hydrochloric acid solution is completely 
driven off by heat in the form of white vapour, which in the cooler 
portion of the tube is deposited as a crystalline film. The stronger the 
current of air, the more complete and easy will be the separation of the 
chloride from the sulphide, and pure cadmium sulphide may be obtained 
in this manner provided the quantity acted upon is not large. 

II. Ignition in a current of hydrogen decomposes the sulphide com- 
pletely into the metal and sulphuretted hydrogen. Some of the latter 
with some vapour of the metal forms fresh sulphide, which, however, 
can be completely decomposed by continued heating. The author had 
frequently recourse to this reaction to test the purity of the sulphide. 

ILI. The change produced by ignition in a current of sulphuretted 
hydrogen is merely one in structure and colour. A little sulphur 
which is separated may be removed by gentle heating in a current of 
air. Cadmium chloride mixed with the sulphide is never completely 
converted into the sulphide, as the greater part unchanged escapes by 
sublimation. The sulphide precipitated from a sulphuric acid solution 
and containing variable quantities of cadmium sulphate is commonly 
converted into the sulphide. Ignition in a current of sulphuretted 
hydrogen can therefore be recommended when the sulphide is to be 
determined quantitatively. 
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IV. When the sulphide was ignited in a strong current of carbonic 
acid a deposit of metallic cadmium was formed in the colder portions 
of the tube, and somewhat nearer to the original substance a crystal- 
line film of sulphide was observed. The author has proved the 
deposition of the metallic cadmium to be due to the reaction— 


2CO, + CdS = Cd + SO, + 2C0. 


The simultaneous formation of the sulphide renders it probable that at 
a lower temperature cadmium vapour, sulphur dioxide, and carbonic 
oxide act upon each other according to the equation— 


SO, + 2CO + Cd = SCd + 2C0,. 


C.—Various attempts to free the sulphide precipitated from a 
hydrochloric acid solution from the adhering cadmium chloride proved 
abortive, and even if the chloride could be removed by prolonged 
boiling with water, ammonia, or ammonium sulphide, the precipitate 
by this treatment becomes quite unmanageable for quantitative pur- 
poses, as it is reduced to a state of fine sub-division, adheres firmly 
to the sides of the glass vessel, and is difficult to filter and to wash 
out. 

As to the solvent influence of free hydrochloric acid upon the pre- 
cipitated sulphide, it was found that in a solution containing not more 
than 14 per cent. of hydrochloric acid of specific gravity 1:12, the pre- 
cipitation is still complete, whilst in the presence of 22 per cent. of an 
acid of specific gravity 1:11 no precipitate will be formed at all. Ina 
warm solution the presence of 5 per cent. of an acid of the specific 
gravity 1:01 forms the limit for the complete precipitation, whilst 
19 per cent. of acid of this specific gravity renders the sulphide com- 
pletely soluble. The precipitate of sulphide thus obtained contained 
from 3°2 to 4°2 per cent. of cadmium chloride. 

The author in remarking that his results on the solubility of cad- 
mium sulphide do not agree with those of Grundmann, maintains 
the correctness of his own experiments, as proved by their frequent 
repetition and by the results of other workers in the laboratory of 
Fresenius. 

The precipitate formed by the solution of the sulphate contains 
small quantities of the sulphate, which, although less considerable 
than the corresponding admixture in the case of the chloride, is still 
too great to be neglected in quantitative determinations. The adher- 
ing sulphate cannot by any means be removed in the wet way, but cau 
be completely converted into the sulphide by ignition in a current of 
sulphuretted hydrogen. The quantity of sulphate mixed with the 
sulphide was found to vary from 0°943 to 2°107 per cent. 

D.—After giving directions about the filtering and washing of the 
sulphide (see the former abstract, p. 481), the author recommends for the 
drying of the precipitate to bring the asbestos tube into an air-bath 
whose temperature is gradually raised to 110° and to pass a current 
of air through it from the wide towards the narrow end. The final 
ignition is also to be commenced on the side of the wide end. ; 

The analytical results obtained with the precipitates as formed in 
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sulphuric acid solutions were very satisfactory, whereas with those 
from hydrochloric acid solutions special determinations were always 
required on account of the chloride subliming on ignition. The 
author advises to effect the precipitation in a warm solution. As even 
the presence of a considerable quantity of sulphuric acid does not pre- 
vent the complete precipitation of cadmium sulphide, the cadmium 
may be easily and completely separated from those metals whose 
sulphides are soluble in this acid. In the presence of 25 or 30 per 
cent. of sulphuric acid the precipitate was found to be perfectly free 
from zinc. 

E.—The sulphides of the alkalis precipitate the whole of the cad- 
mium as a dark yellow, very voluminous substance, which is most 
difficult to filter. The deeper the colour of the alkaline sulphide 
used for precipitation, the lighter is the colour of the precipitate, 
which turns darker on extraction of the sulphur always mixed with 
it. The precipitate obtained by alkaline sulphides from cadmium solu- 
tions in presence of free hydrochloric or sulphuric acid is free from 
cadmium salts of these acids; owing, however, to the difficulty of 
filtering it, the author was unable to make quantitative experiments 
with it. 

F.—Sodium thiosulphate cannot be employed for the estimation or 
separation of cadmium; from acid solutions it only throws down 
sulphur; from neutral solutions it precipitates the whole of the metal, 
but mixed with a large proportion of sulphur ; upon alkaline solutions 
it has no action at all, but on the application of heat it causes the 
separation of small quantities of cadmium sulphide. 

R. S. 


Estimation of Iron in Ores by means of Stannous Chloride. 
By W. F. K. Stock and W. E. Jack (Chem. News, xxx, 63). 


Deraits of the process recommended [2], xiii, 383, are here given and 
experiments quoted to show its speed and accuracy. 
B. J. G. 


Distillation of Ammonia in presence of Sulphocyanates 
By A. Esitman (Chemical News, xxxi, 15). 


It was found that on distilling solutions of ammonia-salts with caustic 
alkalis for the determination of the ammonia, the presence of sulpho- 
cyanates materially affected the results, the error arising from the 
decomposition of the sulphocyanates. By substituting lime or mag- 
nesia, preferably the former, for the caustic alkali the error is avoided. 
Attention is called to the necessity of using as little india-rubber 
tubing as possible for the joints of the distilling apparatus in these 
experiments. 
oo B. 


| 
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A Method for the Estimation of certain Amides by means 
of Nitrous Acid. By R. Sacussz and W. Kormann (Landw. 
Versuchs-Stat., xvii, 321—328). 


In a previous paper (ibid., p. 88; this Journal, xxvii, 1002) the authors 
gave a method for the estimation of asparagin by means of nitrous 
acid. They now describe an apparatus, consisting of a small cylinder 
with an india-rubber stopper, through which pass two stoppered thistle- 
funnels and an exit-tube for the evolved gas. A capsule, containing a 
strong solution of potassium nitrite, made by adding sufficient nitrous 
acid to the commercial salt to decompose the carbonate it contains, is 
placed in the cylinder and dilute sulphuric acid in one funnel and the 
solution of the amide in the other. The air is expelled from the appa- 
ratus by decomposing part of the potassium nitrite with sulphuric 
acid, the exit-tube placed in communication with a eudiometer filled 
with ferrous sulphate solution, and then the solution of the substance 
to be estimated, and also more sulphuric acid allowed to flow into the 
cylinder. After the evolution of the gases, more ferrous sulphate solu- 
tion is introduced, if necessary, into the eudiometer, and after removal 
of this, by placing the tube in a vessel of water, any carbonic acid is 
absorbed by caustic soda; the remaining gas is pure nitrogen. Several 
experiments were made with asparagin, leucine, and tyrosine; they 
yielded nitrogen in the proportions of the following equations :— 


9C,H.N.O; + H,O + N.0O; = 20,H,0; +2NH, + Ny. 


Asparagin. Malic acid. 

2C,H,;NO, + N,0; = 2C;Hi203 + H,0 + Ny. 
Leucine. Leucic acid. 

2C,H,,NO; + N.0, = 2C HO, (?) + H,0 + N,. 
Tyrosine. 


The quantity of substance used was from ‘06 to *1 gram, and a small 
allowance was made for a constant error in excess. The results with 
urea were very uncertain, from the formation to a greater or less 


extent of ammonium carbonate. 
E. K. 


Volumetric Determination of Acetates and Acetic Acid in 
presence of Mineral Acids. By G. Wirz (Dingl. polyt. J., 
cexiv, 812—315). 


METHYLANILINE-VIOLET is not only a very delicate reagent, but it may 
be advantageously used for certain volumetric estimations. Litmus 1s 
reddened by acetic acid, but this violet remains unaffected by the same 
acid. Mineral acids, however, change the violet to a bluish green, 
even if they are contained in a solution only to a very small extent. 
It follows therefore that the violet will at once show: for example, il 
any sample of vinegar contains but a trace of a mineral acid; and in 
order to determine volumetrically both the amount of the mineral acid 
and of the acetic acid, all that is needed is a standard soda-solution 
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tion. In presence of litmns the neutralisation point gives the total 
acid present; in presence of methyl-violet it gives the amount of 
mineral acid, and the difference the amount of acetic acid present. 
On the above principle, the acetic acid in the acetates may be 
readily estimated by means of a standard mineral acid solution, the 
change of colour in the violet not taking place till the basic constituent 
is neutralised and a slight excess of mineral acid is left free. Should 
the acetate contain free acetic acid requiring estimation, this may be 
readily effected by means of litmus in the usual manner. Solutions 
containing +,55th part of sodium acetate are rather beyond the limits 
of this method, but with ~3,th part of the salt it is sufficiently accu- 
rate, and in case of greater concentration leaves nothing to be desired. 
Unfortunately sodium acetate is a salt difficult to obtain pure, and 
when it is pure the remaining difficulty is to get it uniformly dry; 
the fused anhydrous salt also offers other obstacles. This being the 
case, it is not possible to form the basis of a new and universal alkali- 
metric and acidimetric method as the author hoped. 

This method is highly recommended for the valuation of crude ace- 
tate of lime accuratcly and expeditiously. In estimating the acetic acid 
in lead acetate it was found that the presence of soluble lead salts 
interferes with the delicacy of the reaction, and it is therefore recom- 
mended that the lead be precipitated by the addition of an excess of 
pure neutral sodium sulphate. There is no need of filtration from the 
lead sulphate, but a little more of the violet is required than would 
otherwise be needed. This method is also very useful in ascertaining 
the degroc of purity of various oxides and carbonates; as for example, 
Icelanu spar, litharge, white lead,* &c. 

W. S. 


Detection of Amyl Alcohol in presence of Ethyl Alcohol. 
By C. Betre ui (Gazz. chim. ital., iv, 566). 


Asout 5 ¢.c. of the alcohol to be examined is diluted with 6—7 vols. 
of water, and 15—20 drops of chloroform added. The mixture is 
shaken and allowed to remain at rest. The chloroform carries down 
with it the amyl alcohol which is left behind after the spontaneous 
evaporation of the former. 

B. J. G. 


Detection of Adulteration in Coffee and Chicory. By 
A. H. Aten (Chem. News, xxix, 123—140). 


A PRELIMINARY examination should be made in the case of coffee by 
straining the powder on the surface of cold water. Coffee floats, while 
chicory quickly sinks. On stirring, coffee very slightly colours the 
liquid, chicory imparts a dark-brown colour. The amount of ash in 
genuine coffee does not exceed 4°5 per cent. ; chicory yields 5 per cent. 


* Note by Abstractor.—A modification of this method might be extremely useful 
in rapidly determining the amount of calcium oxide in samples of quicklime, calcium 
carbonate, limestones, or chalks, &c., determinations frequently required of the alkali 
works chemist. 
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The silica in coffee-ash never exceeds 1 per cent., while in chicory it 
varies from 10—36 per cent. The average soluble ash in coffee is 3°24, 
while in chicory it is 1:74 per cent. By determining the soluble 
ash, S, the percentage of pure coffee, C, may be calculated thus :— 
oO = 2100S — 174) 
3 
by heating the powder with 10 times its weight of cold water, raising 
the liquid to the boiling point, filtering, and taking the gravity at 
15°5° C. Taking the density of pure coffee-infusion at 1008°6, and 
that of chicory at 1020-6, the percentage of pure coffee, C, in a sample 
100(1020°6 — D) J here D 
7p where 
represents the density of the infused sample. The relative tinctorial 
power of an infusion of a sample of coffee is determined by boiling a 
given weight with 20 c.c. of water for a few minutes, filtering, and 
again boiling the residue until thoroughly exhausted. An equal weight 
of a standard mixture of equal parts of pure coffee and chicory is 
treated in a precisely similar manner. The standard solution is made 
up to 200 c.c., that of the sample to 100 c.c.; 10 c.c. of the latter are 
put into a narrow burette, and some of the standard into a test-tube of 
exactly equal bore. If the tints are exactly the same, the sample con- 
sisted of pure coffee; if chicory is present, water must be added to the 
sample until the tints are the same. Each c.c. of water corresponds 
with 5 per cent. of chicory. The presence of leguminous seeds or cereals 
may be detected by boiling the sample with animal charcoal and 
water, filtering, and testing for starch in the cold liquid with iodine. 
Neither coffee nor chicory contains starch. 
M. M. P. M. 


. The density of coffee-infusion is determined 


may be calculated from the equation C = 


Detection of Adulterations in Tea. By A. H. ALLEN 
(Chem. News, xxix, 167, 189, 221; and xxx, 2). 


THE adulterations of tea are arranged by the author under four heads :— 

(1.) Mineral Additions for Increasing Weight or Bulk.—(a.) Mag- 
netic matter. Detected by drawing a magnet under a weighed 
portion of the tea spread upon paper, whereby the magnetic matter is 
separated from the tea, and may be weighed. 

(b.) Siliceous matter. The ash mnst be estimated by igniting 
a weighed portion of the tea. The ash of genuine tea varies from 
5°24 to 6°0 per cent. The ash is then boiled with water, the insoluble 
part again treated with hydrochloric acid, and the silica collected and 
weighed. Genuine tea does not contain on an average more than 
0°30 per cent. of ash insoluble in acid; adulterated teas sometimes 
contain as much as 10 per cent. 

(2.) Oryanic Adulterations for Increasing Weight or Bulk.—(a.) 
Exhausted tea-leaves. Best detected by estimating the tannin, 
gum, solable ash, insoluble matter, &c. 

a Tannin. 5 grams of lead-acetate are dissolved in 1 litre of 
water, and the solution filtered after standing. 5 mgms. of pure 
potassium ferricyanide are dissolved in 5 c.c. of water, and an equal 
bulk of strong ammonia-solution is added. The lead solution is stand- 
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ardised by diluting 10 c.c. to 100 c.c. with boiling water, and adding 
to it, from a burette, a solution of 0°1 gram pure tannin in 100 c.c. of 
water, until a few drops when allowed to fall through a filter on to a 
drop of the ferricyanide solution spotted on a slab, produce a pink 
colour. A solution of the tea is made by repeatedly boiling about 2 grams 
of the finely-powdered sample with 80 c.c. of water until it is com- 
pletely exhausted. The solution is filtered and made up to 250 c.c. 
and used as already described. The amount of tannin in genuine black 
tea averages about 10 per cent. A small quantity of tannin—about 
2 per cent.—remains in the exhausted leaves. The percentage of ex- 
hausted leaves, E, in a sample may be estimated when the per cent. 
of tannin, T, is known, by the equation— 


E = (10—T) 100 
zs: 


g. Insoluble matter is best estimated by boiling the pounded 
sample repeatedly with water and drying the residue at 120° C. until 
the weight is constant. The insoluble matter in black tea varies from 
46°7 to 53°6 per cent., while in previously infused leaves it varies 
between 72 and 75 per cent. 

y. Gum. The aqueous decoction is evaporated nearly to dryness, 
the residue treated with methylated spirit, filtered, washed witk spirit, 
rinsed off the filter with hot water, the liquid evaporated at a steam 
heat, weighed, ignited, and weighed again. The loss represents gum. 

6. Soluble ash. The aqueous solution of the ash is evaporated, 
gently ignited, and weighed. Genuine tea contains not less than 
3°0 per cent. of soluble ash, while in exhausted leaves this item falls as 
low as 0°52 per cent. If S represents the percentage of soluble ash, 
the percentage of exhausted leaves, E, may be approximately found, 
in the absence of foreign leaves, by the equation E = (6—2§8)20. 

(b.) Foreign leaves. The presence of leaves other than those of 
the tea plant may be detected with some accuracy by estimating the 
insoluble matter, tannin, gum, and ash: but the microscope must de- 
cide this question. 

(3.) Adulterants for Imparting a Fictitious Strength—(a.) Extra- 
neous tannin matters, such as catechu, &c., are detected by an un- 
usually high percentage of tannin, as indicated by the lead process. 
Tea adulterated with catechu gives an infusion which quickly becomes 
muddy on cooling. 1 gram of the sample and 1 gram of a pure tea are 
infused in 100 c.c. of water; and the solution poured off from the leaves 
is precipitated while boiling with a slight excess of neutral lead acetate, 
filtered, and tested as follows :—About 20 c.c. of the pure tea when 
gently heated with afew drops of silver nitrate, gives a slight cloudiness 
only, while tea containing catechu gives a copious brownish precipitate, 
while the liquid acquires a distinct yellow tinge. One drop of ferric 
chloride gives a light-green colour, if catechu is present, and a greyish- 
green precipitate on standing; pure tea gives a reddish colour with 
ferric chloride, and a red precipitate on standing. These tests are ap- 
plicable only when catechu is present in tolerably large quantities. 

(b.) Lie tea, when thrown into hot water, falls to powder, because 
the gum or starch used to keep it in a compact form is dissolved ; the 
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liquid may be acidified with sulphuric acid, decolorised by permanga- 
nate, and tested for starch. The ash of lie tea is oftenas high as 30 
or 40 per cent. 

(c.) Caper tea is made up into little glossy masses by the aid 
of gum or starch; it is usually much adulterated. The insoluble 
matter is usually much less than that in genuine tea ; the gam amounts 
to 15 or 20 per cent.: the soluble ash often falls below 2 per cent. 

(d.) Soluble iron salts are added to give an appearance of 
strength by the formation of tannate of iron: they are detected by 
shaking the powdered leaves with cold dilute acetic acid, filtering, and 
testing for iron in the filtrate. 

(e.) Alkaline carbonates are sometimes added to tea. The 
soluble ash gives the yellow sodium flame if sodium-salts have been 
added ; the alkalinity may also be determined in the soluble ash ; the 
average amount of potash (K,O) in tea is about 1°62 per cent. 

(4.) Facings and colouring materials. These may be detected under 
the microscope, or the leaves may be washed with warm water, the 
colouring matter collected and examined. Indigo is best detected 
by the microscope, prussian blue by boiling with caustic alkali, filter- 
ing, and testing for ferrocyanide by ferric chloride. The residue in- 
soluble in alkali is fused with alkaline carbonate, evaporated to dryness 
with hydrochloric acid, the residue tested for silica, and the filtrate 
tested for lime and magnesia. 


Moisture varies from 6 to 8 per cent. 
M. M. P. M. 


A New Eudiometer. 
By A. Dupré (Ball. Soc. Chim. [2], xxii, 112). 


THE only novelties in this apparatus are that the laboratory tube is 
replaced by a hollow glass bell 4—5 c.m. in diameter, with thick sides, 
and the mercurial reservoir is attached to the measuring-tube by a 
caoutchouc tube which permits the reservoir to be lowered or raised at 


will. 
B. J. G. 


Technical Chemistry. 


Researches on the Carbon of White Pig-iron. By P. Scuiir- 
ZENBERGER and A. BourGEots (Compt. rend., lxxx, 911—913). 


Tue carbonaceous residue left after treating white pig-irons with 
solution of copper sulphate, washing the carbonaceous copper, and then 
treating it with ferric chloride and hydrochloric acid, is a brownish, 
pulverulent substance, which, after washing with hydrochloric acid and 
water, and drying at 100°, gave on analysis in 100 parts— 


Siliceous Not deter- 
Carbon. Water. ash. mined. 


64:00 26°10 8°1 1:8 
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The weight of the combined carbon was found to be 63°1 per cent. of 
the residue; that of the graphite 1:2 per cent. The residue, after 
deducting the silicon and impurities, consists of a hydrate of carbon, 
exhibiting the ratio 11C : 3H,O. This ratio of carbon and water is 
constant for the products yielded by various white pig-irons, and is more- 
over the same as in the iodised hydrate (59°69 per cent. carbon, 22°50 
water, and 16°0 iodine), which Eggertz obtained by the action of water 
and iodine on metallic iron; it connects this body, as graphitic hydrate, 
to the graphitic acid series of Brodie, and to the graphitic oxide of 
Berthelot. 

Heated to 250°, it rapidly loses water. Ordinary nitric acid attacks 
it when heated, and transforms it into a red-brown amorphous body, 
soluble in excess of the acid, in alcohol, fixed alkalis, ammonia, and 
water, from which solution neutral salts precipitate it. 

Heated in a tube, it affords a distinct hydrocyanic odour ; the residue 
was reconverted into tlie red-brown substance by nitric acid. It gave 
on analysis— 


Carbon. Hydrogen. Nitrogen. 
I. 52°13 3°47 2°76 
II. 52-4] 3°58 — 


which numbers lead to the formula— 
C2Hi;(NO2)On, or GreH,;(NO2) Ox. 


This substance which is called nitro-graphitic acid, is supposed to be 
identical with the substance yielded by pig-iron on treatment with 
nitricacid. As a simple process for the estimation of carbon in iron, 
it is suggested that the graphitic hydrate might be treated with nitric 
acid, then evaporated to dryness, and extracted with alcohol, whereby 
the nitro-graphitic acid is removed, leaving silica and graphite. 


ae A 


On the Limit of the Carburization of Iron. 
By M. BoussincauLt (Compt. rend., Ixxx, 850—858). 


Arter considering the results obtained by other observers on the maxi- 
mum amount of pure carbon with which pure metallic iron can com- 
bine, and also some experiments undertaken by himself, the author 
considers it probable that the maximum amount is 4°1 per cent., which 
corresponds with the formula Fe,C. This exists in the molten condi- 
tion; but as dissociation occurs to a greater or less extent on cooling, 
the appearance of graphite in the mass being the indication of the 
dissociation, the mass after cooling may be viewed as a mixture of the 
compound Fe,C with free iron and free carbon. 

‘Nevertheless the existence of the compound Fe;C cannot be defini- 
tively accepted until it has been isolated. 

Several experiments are then detailed, showing the peculiar trans- 
formation of grey cast-iron into the white variety to be due simply to 
the manner of cooling the metal; if it be cooled rapidly, white cast- 
iron results, while slow cooling produces grey cast-iron. 

G. a. #. 
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On Manganiferous Cast Irons (Spiegels). 
By L. Troost and P. Haurerevitix (Compt. rend., xxx, 909—911). 


WHEN spiegels are run from the blast-furnace, from the moment they 
get into the air until they solidify, they are covered with a sheet of 
flame which burns continuously above the molten metal. The flame 
resembles hydrogen, and is without any appearance of carbonic oxide. 
These phenomena are characteristically different from those presented 
by ordinary cast-iron, which is never covered with flame, but emits 
from time to time bubbles of gas, burning with the blue flame of car- 
bonic oxide. 

The occluded gases evolved from about 500 grams of two specimens 
on heating to about 800° in a vacuum, were collected and were found 
to be— 


COx. Co. H. N. Total. 
Charcoal pigiron.... 06 28 123 10 #4167 
ee 0°0 0-0 27:0 2°5 29°5 


Carburetted manganese, obtained by reducing the oxide with char- 
coal after heating to redness and cooling in a current of hydrogen, 
absorbs more of this gas than an iron containing an equal weight of 
carbon. From these results it is inferred that the presence of manga- 
nese in pig irons augments the solubility of hydrogen in them, and 
diminishes or annuls that of the carbonic oxide. 

G. &.. F. 


Japan Bronze. 
By E. J. Maumené (Compt. rend., lxxx, 1009). 


Tue following results were obtained from an analysis of four specimens 
of Japan bronze which had evidently at one time formed a part of 
public monuments or temples :— 


No. 1. No. 2. No. 3. No. 4. 
0 ee 86°38 80°91 88°70 92°07 
errr. 1°94 7°55 2°58 1:04 
Antimony........ 1°61 0°44 0°10 — 
ee 5°68 5°33 3°54 — 
eee 3°36 3°08 3°71 2°65 
PP heeeee <aeee 0°67 1:43 1:07 3°64 
Manganese ...... — trace _ — 
Py snsteenees 0°10 0°16 0:09 0:04 
ae — 0°31 — — 
PPPTTTT Tete 0°26 0-79 0°21 0°56 


100°00 + 100:00 10000 100°00 


These alloys had evidently not been made from pure metals, but with 
minerals, such as cuprous pyrites, antimonial galena and blende, and 
the presence of sulphur in No. 2 shows that the calcination was not 
always complete. 


H. J. H. 
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Action of Sulphuric Acid on Lead. By A. Mattarp 


(Bull. Soc. Chim. [2], xxii, 114—117). 


Tue lead employed in the experiments had the following compo- 
sition :— 


re ae 99°62 
BREED ocsccececsss Orl4 
Se ee 0-03 
Undetermined ........ 0-21 

100°00 


The acid was of the ordinary kind, containing a trace of nitrous 
acid, but no sulphurous acid. The two acids are sometimes found 
together in oil of vitriol. The lead, in the form of bars 0°5 cm. in 
diameter, was covered with the acid diluted to different degrees of 
strength. The acid was then evaporated until the lead began to be 
attacked. The following results were obtained :—(a.) When the acid 
was below 61° Baumé at starting, it attacked the lead when the tem- 
perature reached 205°, at which acid of 61° B. boils. (b.) If the acid 
was above 61° and below 65°5° at starting, it attacked the lead at 320°, 
which is the boiling point of the acid of 65°5°.  (c.) The acid of 655° 
attacked the lead at 250°.* In experiment (a) sulphurous acid was 
evolved ; in (b) and (c) there was also separation of sulphur (SO, + 
Pb, = S + 2PbO?). 

B. J. G. 


A Cheap Chrome Green. By A. Casati 
(Gazz. chim. ital., iv, 564—566). 
WHEN one part of potassium bichromate is heated with three parts of 
gypsum, the following reaction takes place, according to the author :— 


2K.Cr.0, + 2CaSO, = 2CaO + 2K.SO, + 60 + 2Cr,0;. 


On boiling the ignited mass with water or, better, with dilute hydro- 
chloric acid, a fine powder, of a rich green colour is obtained, having 
great tinctorial powers. It is of great stability, resisting the action of 
water, acids, air, and sunlight. 


B. J. G. 


Italian Wines in the Vienna Exhibition. Composition of 
Grapes of the Roman Province. Wine Residues. By 
F. Sestinr and G. Det Torre (Landw. Versuchs-Stat., xvii, 
424—432). 


Tue percentage of alcohol by volume in these wines varies generally 
between 13 and 14; in Sicilian wine it reaches in exceptional cases 22 
per cent. The mean of 167 red varieties was 13—14 per cent. In 


* Note by Abstractor.—It seems strange that the (4) acid should require more 
concentration than the (a) acid to produce the same effect. Again, the (c) acid 
attacks the lead when 70° below the temperature at which (+) concentrated to (c) 
strength does. 
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one-fourth of the wines the quantity of free acid was ‘5 to ‘6 per cent., 
but in Venetian wines there was a larger quantity. The ratio of vola- 
tile acids to fixed acids was rarely 1: 2; the average 1: 3 in Sicilian 
wines, and 1 : 4in the dry wines of North Italy; however, in many 
wines of Central Italy the quantity is much greater. Tannin is present 
in small quantity only, average about ‘05 per cent. Generally the re- 
sults compare favourably with those of 1861, and show that appreciable 
progress has been made in the wine manufacture of Italy during the 
last few years. 

Analyses of wine marc, after being 30 days in the vat with the must 
and then well pressed, gave the following results in grams per kilo- 


gram. 


Red. White. 
RD (ibe dekewianwensss 58°5 39°0 
PE ci pkedeheedenenceees 332°2 347°5 
Dry substance at 100° ...... 609°3 613°3 
OEE occ ceccscs cocceees 1-032 1016 
Dh SCeGa nent eneenn Rwe 71:08 60°03 
EE otcindsnnedeseseenne 172°8 236°25 
Bitartrate of potassium...... 83°8 81:7 

E. K. 


Fermentation of Must. By Sic. Grassi 
(Gazz. chim. ital., iv, 568). 


A TEMPERATURE of 100° is not fatal to the fermentation of must, pro- 
vided the latter contains oxygen. 
B. J. G. 


New Process for Preserving Wood from Decay. 
By S. W. Moore (Chem. News, xxxi, 75). 


Tue wood is first kiln-dried, whereby it is deprived of all moisture 
and nearly all volatile matter. It is then placed in suitable cylin- 
ders in which lime and water with sulphurous acid are forced into the 
pores of the wood under great pressure. <A bisulphite of lime is 
thereby formed, which is readily converted into sulphate. The pre- 
sence of this salt renders the wood exceedingly uninflammable, aud 
prevents dry rot and decay. The wood after treatment weighs less 
than before. Its composition was found to be— 


Woody Moisture 
fibre. at 115°. - Ash. Total. 
8°72 85 43 100-00 


CG. &. FP. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XXXVIII—On the Gases enclosed in Coals from the South Wales 
Basin, and the Gases evolved by Blowers and by boring into the Coal 
itself. Parv I. 


By J. W. Tuomas. 


THE composition of the Gases enclosed by coal has attracted some 
considerable attention of late. Investigations have been conducted by 
Dr. Ernest von Meyer, in Professor Kolbe’s laboratory at Leipzig, 
both upon English and upon German coals, from some of the principal 
coal basins, the results of which have been published in the Journal fir 
praktische Chemie [2], v, 144—183; 407—427, and vi, 389—416, and 
an abstract of which will be found in the Chemical Society’s Journal 
[2], x, 798 and 801, and xi, 483. The eight samples of English coal 
which were analysed were obtained from the Newcastle and Durham 
coal fields, but no information was given whether they were bitu- 
minous or anthracite. It appeared to me therefore of sufficient 
importance to examine the deposits of anthracite and of other coals 
from the Great South Wales Basin. 

Meyer undertook his experiments of determining the quantity and 
percentage composition of the gases actually enclosed within the pores 
of the coals, with a view of throwing some additional light upon the 
natural processes which were at work in their formation, and upon 
the natural history of coal generally. With the view of extending 
these researches to the gases of the coals from the South Wales Basin, 
and also of obtaining information on the conditions attending pre- 
ceding colliery explosions, I, at the suggestion of Mr. Valentin, took 
up this work, the results of which I now beg to submit to the 
Society. 

It is obvious that the results obtainable in an investigation of this 
nature are largely dependent upon the methods employed. The analysis 
of gases has now become of comparatively easy and rapid execution, 
thanks to Frankland’s gas apparatus, improved and modified by 
McLeod—an apparatus of which I cannot speak in too high terms of 
satisfaction. To those who have been in the habit of working by 
Bunsen’s method some of the figures of the subjoined analyses will 
appear somewhat incredible, owing to the small excess of oxygen I 
frequently used in exploding marsh-gas. This, in fact, is possible only 
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with an apparatus in which the gases can be very considerably 
rarefied. 

The gases enclosed in the eight samples of English coal analysed by 
Meyer were those of ordinary mine-gas, and consisted of carbonic 
anhydride, marsh-gas, oxygen, and nitrogen. In no single case did 
he meet with any hydrocarbon other than marsh-gas. In a few coals 
from German sources, however, Meyer observed also hydride of ethyl 
and olefiant gas. I have invariably looked for these gases whenever 
the figures of a preliminary analysis gave any indications of their pre- 
sence, but have rarely met with more than traces in the coals which 
I examined. I also confined myself, for the present, to the coals 
from the South Wales Basin—bituminous, steam, and anthracite— 
which had never before been investigated, and with which a previous 
practical acquaintance had made me familiar. I made it a point to 
procure the samples in lumps, about 10” cube, and to submit them to 
analysis as speedily as possible. 

In the classification of the numerous samples of coals I have adopted 
the three classes: bituminous, sometimes called “ house coals ;”’ steam 
coal, a class intermediate between bituminous and anthracite, a coal 
for which the South Wales Basin is famous; and lastly, anthracite. 

The following table gives the names of the different samples of 
coal, the collieries and districts whence they are derived, and the depth 
from the surface :— 


a. Seam. Colliery. Kind of eoal.| District. —— 
1 No. 1 _ — } Bituminous | Merthyr Level 
2 No. 3 ” ” | ” ” 
3 No. 3 Cwm Clydach . | Rhondda _ 
3a Abergorki | Bute Merthyr — | 7 Level 
4 2 ft. 9 ins. - Steam - 100 yards 
5 Upper, 4 ft. Navigation - | Aberdare 400 ,, 
6 »  4ft. | Dunraven ” | Rhondda 206, 
7 »  4ft. | Cyfartha ie | Merthyr 180 _ ,, 
8 »  §6ft. |Bute Merthyr as | Rhondda 140 _ =a, 
9 »  6ft. | Dunraven a | es 225 =, 
10 »  9ft.| Duffryn # | Aberdare _ 
11 Bettwys — Bituminous | Ogmore 140. —C—L, 
12 Lantwit — ‘ a _ 
: | { Pembroke- 
13 — — } Anthracite shire coal = 
ourt | fi 
eld 
| Carmarthen- 
14 — Watney’s ‘s ' shire coal + 
. | field Se 
: = a 


=e 2a «© ff 7 st - 


-43 Oo pm 
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On looking carefully over Meyer’s paper, and especially on trying 
to reconcile certain anomalies which occur in his analytical results, I 
was led to question the accuracy of his method of obtaining the gases 
from the coals. Meyer introduced small pieces of coal, amounting to 
from two to four hundred grams, into a glass flask which was imme- 
diately filled up with hot de-aérated water, and boiled as long as any 
appreciable quantities of gases were given off. The delivery-tube was 
likewise filled with boiled water and fitted by a caoutchouc plug into 
the mouth of the flask. The gases were collected over boiled water in a 
number of tubes, and submitted to analysis by Bunsen’s method. 
To those who know the difficulty of removing the whole of the gases 
from water, even under diminished pressure, it will at once be apparent 
that the same difficulty would be encountered, if possible, on an increased 
scale, by endeavouring to collect in this manner the gases evolved from 
coal, not to speak of the danger and liability to loss from the solubility 
of the carbonic anhydride in the water, on transferring the mixed 
gases to the mercury-trough and the subsequent removal of the water 
from the tubes. 

After various preliminary endeavours tc devise a more accurate and 
at the same time more expeditious method of analysis, I fixed at last 
upon one which I found to answer well. It may be described briefly as 
follows :— 

Slices of coal were sawn out of the middle of the large cubes, and 
a strip about 3” in thickness and 6" to 8” in length was next cut from 
the middle of this slice, the edges rounded off, so as to make it slide 
readily into a glass tube of the proper diameter. 

The coal was brushed with a feather to remove any adhering dust, 
and speedily placed in the glass tube, one end of which had previously 
been drawn out into a long narrow neck so as to form a connection 
with the Sprengel mercurial pump. The other end was then sealed 
off below the blowpipe, at a sufficient distance from the coal to prevent 
any material rise in temperature. The usual water-joint connection 
was then made with the Sprengel pump, the air exhausted as quickly 
as possible, until almost a perfect vacuum had been obtained, and the 
last portion of the gases which was brought over collected and sub- 
jected to analysis. Many of the bituminous and steam coals of the 
South Wales coal field are of a porous nature, and far from hard or 
dense; and from their physical aspect it appeared probable that, on 
withdrawing the air from around the strips of coal and on the forma- 
tion of a partial vacuum, a large portion of the gases enclosed in the 
coal would escape. This was not found to be the case, however, as 
very little gas was evolved from any of the coals which I had occasion 
to examine, even when almost a complete vacuum had been obtained, 


and the amount of gases so given off rarely exceeded 2 or 3 c.c. per 
312 
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100 grams of coal. Some of the steam and bituminous coals, which 
were hard and laminated, as well as the still harder and denser 
anthracites, evolved only traces of gas, whilst the enclosed gases 
were rapidly given off as soon as the temperature was raised. 

When the whole of the air had been removed, the tube containing 
the coal was immersed in a vessel of boiling water and kept at a 
temperature of 100° for about seven hours, or until the mercury 
pump ceased to bring over any appreciable quantity of gas. The 
gases thus evolved were collected in graduated tubes. 

From 10 to 30 grams of coal were usually employed in each experi- 
ment, according to the nature of the coal and the quantity of gas 
evolved, a very small quantity of anthracite being sufficient to furnish 
an ample amount of gas for analysis, whilst highly bituminous coals 
gave off so little gas that 30 grams of coals were required to yield the 
necessary volume. Duplicate analyses were invariably made of the 
gases evolved from each sample of coal, and in cases where the results 
of the second experiment differed from the first, a further analysis was 
made. 

The rapidity with which the occluded gases are evolved, under a 
vacuum, at 100° depends upon the hardness of the coal and the 
quantity of gas enclosed. By far the greater portion of the gases 
given off at that temperature is brought over by the pump during the 
first three hours. 

Still the whole of the enclosed gases present in these coals is not 
withdrawn at 100° nor even at 200°, and there remains a considerable 
quantity still imprisoned in the pores of the coals after having been 
kept at that temperature for hours. In a few instances | proved this 
by heating the coal up to 300°, or close upon the point where decom- 
position begins to take place. 

This fact appears to me of considerable importance, as it shows that 
Meyer can only have worked with a portion of the gases, viz., with 
that portion which is occluded from coal at the temperature of boiling 
water. 

The following are the analytical results I obtained :— 


Sampte No. 1.—Bituminous, from a Level above South Pit, Plymouth 
Tron Works. 


100 grams of coal evolved 55°9 c.c. of gas at 100°. 


An analysis made of the last portion of gases exhausted in forming 
a vacuum at ordinary temperatures, gave — 


COQ, = 201 Y= 1911 N = 78°88. 
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Analysis of the Gas Evolved ot 100°. 
Observed pressure § Tempe- Corrected 


of gas (dry). rature. vol. at 16°. Progress. 
130°7 mm. 15°0 131°17 Volume employed. 
85°1 mm. 15:0 83°40 Volume after absorption 
of CO,. 
82°2 mm. 15°5 82°35 Volume after absorption 
of O. 
291°9 mm. 16-0 291-90 Volume plus O (no com- 
bustion). 
387°1 mm. 16°0 387°10 Volume after H added. 
2442 mm. 16:0 244-20 Volume after explosion. 
2442 mm. 16-0 24420 Volume after absorption 
of CO,. 
Composition in 
100 parts. 
Carbonic anhydride ...........0.+4- 36°42 
RE cécecsaedewnenevensees sees ‘80 
PID i es cceccncesensesee eres 62°78 
100-00 


Sampie No. 2.—Bituminous, from South Pit, Plymouth Iron Works. 
This coal was probably exposed to atmospheric influences in the 
seam, previous to being cut. 
100 grams of coal evolved 61°2 c.c. of gas at 100°. 


An analysis made of the last portion of gases, withdrawn in form- 
ing a vacuum, at ordinary temperatures gave— 


CO, = 0°31 O = 20°68 N = 79°01. 


Analysis of the Gas Evolved at 100°. 


Observed pressure 


of gas (dry). Temperature. Progress. 

124°6 mm. 12°9 Volume employed. 

103°7 mm. 12°9 Volume after absorption of 
CO,. 

100°3 mm. 12°9 Volume after absorption of O. 

291°8 mm. 12°9 Volume after addition of O 
(no explosion). 

3746 mm. 13°0 Volume after H added. 

249°5 mm. 130 Volume after explosion. 

349-0 mm. 13°0 Volume after absorption of 


CO,. 
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Composition in 
100 parts. 


Carbonic anhydride .............++- 16°77 
GI. 000s cnsece soevcnsoovcses 2°72 
Marah-gas ....cccces cscccccccccece “40 
TUPBPOMOR «00000 cece cccccccccccccces 80°11 

100-00 


Samp.e No. 3.—Bitwminous, from Owm Clydach. No. 3. Rhondda. 
100 grams of coal evolved 55:1 c.c. of gas at 100°. 


An analysis made of the last portion of gases withdrawn in 
forming a vacuum at ordinary temperatures, gave— 


CO, = 0°22 O = 20°59 CH, trace. N = 79°19. 


Analysis of the Gas Evolved at 100°. 


Observed pressure  Tempe- Corrected 
of gas (dry). rature. vol. at 23°4°. Progress. 
142°5 mm. 23°4 142°5 Volume employed. 
134°7 mm. 23°3 134°74 Volume after absorption 
of CO,. 
133-2 mm. 23°2 133°29 Volume after absorption 
of O. 
421-8 mm. 23:3 421-95 Volume after 0 added. 
240°5 mm. 23°4 240°50 Volume after explosion. 
149°8 mm. 23°7 149-64 Volume after absorption 
of COQ. 
Composition in 
100 parts. 
Carbonic anhydride ................ 5°44, 
SE 6960epSecseeiendscevesonne 1:05 
BED on esse vcseeevers oosseees 63°76 
PD 60000064 sendvesceseeeseves 29°75 
100-00 


The tube containing the coal, after disconnecting from the Sprengel 
pump, was left exposed to the atmosphere for eleven weeks and two 
days, at the expiration of which it was again connected with the 
pump and heated to 100° C. for seven hours. 

An analysis made of the last portion of gases withdrawn in forming 
# vacuum at the ordinary temperature, gave— 


CO, = 0°45 CH, trace O = 20°60 N = 78°95. 
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100 grams of coal evolved 33°2 c.c. of gas at 100° of the fol- 
lowing composition :— 


Observed pressure 


of gas (dry). Temperature. Progress. 
73°0 mm. 16°8 Volume employed. 
64°9 mm. 16°8 Volume after absorption of 
CO. 
59°3 mm. 16°8 Volume after absorption of O. 
191°5 mm. 16°8 Volume after O added (no 
explosion). 
324°5 mm. 16:8 Volume after H added. 
111°7 mm. 168 Volume after explosion. 
104°9 mm. 16°8 Volume after absorption of 
CO.. 
Composition in 
. 100 parts. 
Carbonic anhydride ............0005 11:10 
CE. no cscccccoccccsees cceseces 7°67 
RID oo dcavce cesecevescsncess 9°31 
WOE 6 osc ccccvess cessesesee sees 71°92 
100-00 


SampLeE No. 3a.—Semibituminous. Bute Merthyr Colliery, Rhondda 
District. 
This coal gave off its enclosed gases very readily. 
100 grams of coal evolved 73°6 c.c. of gas at 100°. 
An analysis made of the last portion of gases withdrawn in forming 
a vacuum at the ordinary temperature, gave— 
CO, = 2°12 O = 19°01 CH, = 0°85 N = 78°02. 


Analysis of the Gas Evolved at 100°. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 19°. Progress, 
97°5 mm. 18:8 97°57 Volume employed. 
85°5 mm. 18-9 85°53 Volume after absorption 
of CO,. 
849 mm. 19-0 84°90 Volume after absorption 
of O. 
431:0 mm. 19-0 431-00 Volume after O added. 
289°8 mm. 19-0 289°8 Volume after explosion. 
219'1 mm. 19-0 21971 Volume after absorption 


of COQ,. 
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Composition in 


100 parts. 
Carbonic anhydride .............+.-. 12°34 
TE. none Sees Sesser cseovesccens 0°64 
PEED sevcnwensewesesscess cess 72°51 
SD hen 0 56446 500s we nese os 14°51 
100-00 


Sampie No. 4.—Steam, from Bute Merthyr Colliery ; 2 feet 9 inch seam. 
100 grams of coal evolved 194°8 c.c. of gas at 100°. 


An analysis made of the last portion of gases withdrawn in forming 
a vacuum at ordinary temperatures, gave— 


CO, = 1:02 O = 19:07 CH, = 0°61 N = 79°83. 


Analysis of the Gas Evolved at 100°. 


Observed pressure §‘Tempe- Corrected 
of gas (dry). rature. vol. at 17-8°. Progress. 
120°9 mm. 17°8 120°9 Volume employed. 
1148 mm. 17°8 1148 Volume after absorption 
of CO,. 
114°4 mm. 17°8 1144 Volume after absorption 
| of O. 
| 366-2 mm. 17-9 367-07 Volume after O added. 
| 156°7 mm. 179 15665 Volume after explosion. 
| 51:1 mm. 17-9 51:10 Volume after absorption 
| of CO,. 
Composition in 
| 100 parts. 
Carbonic anhydride ............ 5°04 
OEYVGON .ncccccccccccccccccces 0°33 
| PD phedssvesecsssncnsene 87°30 
PIED bin cccccsvesevercesese 7°33 
100-00 


| Sampte No. 5.—Steam, Upper 4-feet Seam, Navigation Colliery. 
| 100 grams of coal evolved 250°1 c.c. of gas at 100°. 


An analysis made of the last portion of gases withdrawn in forming 
a vacuum at the ordinary temperature, gave— 


CO,=117 CH, =086 O=1941 N= 7856. 
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Analysis of the Gas Evolved at 100°. 
Observed pressure Tempe- Corrected 


of gas (dry). rature. vol. at 21°8°. Progress. 
138°5 mm. 21°0 138°9 Volume employed. 
120°2 mm. 21°0 120°55 Volume after absorption 
of CO,. 
119°6 mm. 21-2 119-86 Volame after absorption 
of O. 
493°8 mm. 21°7 493°98 Volume after O added. 
269°3 mm. 21°8 269°30 Volume after explosion. 
155°9 mm. 21°8 15590 Volume after absorption 
of CQ,. 
Composition in 
100 parts. 
Carbonic anhydride ............ 13°21 
CPE oc oc osccccscvecs secsse 0°49 
BED eves 0 ecnssweeeseus 81°64 
I 6 6nds eseecnsqeceseens 4°66 
100-00 


Samp_e No. 6.—Steam, Upper 4-feet Seam, Dunraven Colliery. 
100 grams of coal evolved 218°4 c.c. of gas at 100°. 


An analysis made of the last portion of gases withdrawn in forming 
a vacuum at the ordinary temperature, gave— 


CO, = 0°66 CH, 2°23 O = 18°51 N = 78°60. 


Analysis of the Gas Evolved at 100°. 
Observed pressure § Tempe- Corrected 


of gas (dry). rature. vol. at 13°. Progress. 
91°9 mm. 142 91°50 Volume employed. 
86°7 mm. 13°7 86°48 Volume after absorption 
of CO,. 
8671 mm. 13-1 86°07 Volume after absorption 
of O. 
345°8 mm. 13:0 345°80 Volume after O added. 
193°0 mm. 13°0 193-00 Volume after explosion. 
115°6 mm. 130 115°60 Volume after absorption 


of CO.. 


aE ore 


| 
| 
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Composition in 


100 parts. 
Carbonic anhydride ............ 5°46 
GFE vc ccccccccce seovessees “44. 
BND, 6v.ns0s cede odeceeee se 84°22 
Nitrogen ......ccscccccccscvecs 9°88 

100-00 


Samp.e No. 7.—Steam, Upper 4-feet Seam, Cyfartha. 


This coal had probably been exposed to atmospheric influences 
previous to being removed from the seam, and had been taken from 
the pit nine days before being analysed. 


100 grams of coal evolved 147°4 ¢.c. of gas at 100°. 


An analysis made of the last portions of gases withdrawn in forming 
a vacuum at the ordinary temperature, gave— 


CO, = 0°49 CH, trace O = 20°66 N = 78°85. 
Analysis of the Gas Evolved at 100°. 


Observed pressure 


of gas (dry). Temperature. Progress. 
165°1 mm. 22°3 Volume employed. 
133°9 mm. 22°3 Volume after absorption of 
CO.. 
132°2 mm. 22°3 Volume after absorption of 
O. 
508°3 mm. 22°3 Volume after O added. 
295°5 mm. 22°3 Volume after explosion. 
1841 mm. 22°3 Volume after absorption of 
CO.. 
Composition in 
100 parts. 
Carbonic anhydride ......... ..- 18:90 
SEE nasesececsvecsuesesees 1:02 
BED nc caccvecceceseves se 67°47 
NUPOGER 20 cccccccccvcccscccecs 12°61 
100°00 


Same.e No. 8.—Steam, 6-feet Seam, Bute Merthyr Colliery. 
This was, without exception, the hardest steam-coal which I have 
examined, and it approached very nearly to the anthracites in struc- 
ture and appearance. 
100 grams of coal evolved 375°4 c.c. of gas at 100°. 
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An analysis made of the last portion of gases withdrawn in forming 
a vacuum at the ordinary temperature, gave— 


CO, = 0°51 CH, = 0°98 O = 20°01 N = 78°50. 
Analysis of the Gas Evolved at 100°. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 18°4°. Progress. 
117°8 mm. 184 117°8 Volume employed. 
106°9 mm. 184 106°9 Volume after absorption 
of CO;. 
106°5 mm. 18°4 106°5 Volume after absorption 
of O. 
436°6 mm. 188 436°0 Volume after O added. 
233°4 mm. 19°0 232°9 Volume after explosion. 
1310 mm. 19:0 130°7 Volume after absorption 
of CQ. 
Composition in 
100 parts. 
Carbonic anhydride ............ 9°25 
DE 4 066 dss Becdedcoseones 0°34 
FD hv sccsndsecesesscess 86°92 
NOR cc cciscccccesesesesess 3°49 
100°00 


This coal was broken into small pieces about the size of a walnut, 
and left exposed to the atmosphere for fourteen weeks. A portion was 
then taken and subjected to 100° C. for seven hours under a vacuum. 


100 grams of coal evolved 112°3 c.c. of gas at 100°. 
Analysis of the Gas Evolved at 100°. 


Observed pressure 


of gas (dry). Temperature. Progress. 
~ 1515 mm. 17:2 Volume employed. 
133°7 mm. 17°2 Volume after the absorption of CO,. 
129°7 mm. 17:2 Volume after absorption of U. 
345°0 mm. 17°2 Volume after O added. 
179°3 mm. 17:2 Volume after explosion. 
96°3 mm. 17:2 Volume after absorption of COQ,. 
Composition in 
100 parts. 
Carbonic anhydride ............ 11°75 
GE dh ecdecedddccncdeceen 2°64 
ED sivinene cidiensncsay 54°78 
PN Sh nesnddadavedsecossan 30°83 
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Samp.e No. 9.—Steam, 6-feet Seam, Dunraven Colliery. 
This coal was soft and porous. This accounts in some measure for 
the low percentage of marsh-gas. 
100 grams of coal evolved 149°3 c.c. of gas at 100°. 
An analysis made of the last portion of gases withdrawn in forming 
a vacuum at the ordinary temperature, gave— 


CO, = 0°76 O = 17°93 CH, = 3°75 N = 77°56. 
Analysis of the Gas Evolved at 100°. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 0°. Progress. 
104°6 mm. 10°5 100°58 Volume employed. 
92°9 mm. 11°0 89°16 Volume after absorption 
of CQ,. 
92°3 mm. 11:0 88°59 Volume after absorption 
of O. 
291°2 mm. 11°6 27883 Volume after O added. 
137°2 mm. 12-0 131°17 Volume after explosion. 
59°9 mm. 12-0 A727 Volume after absorption 
of CO,. 
Composition in 
100 parts. 
Carbonic anhydride ............ 11°35 
REED ses evesscusicvensesede 56 
BED Sh asccccavesnvecsewes 73°47 
GIR. cc cccvceccccevccvese 14°62 
100-00 


Sampte No. 10.—Steam, 9-feet Seam, Duffryn Colliery. 
100 grams of coal evolved 215°4 c.c. of gas at 100°. 
The last portion of air withdrawn in forming a vacuum at the 
ordinary temperature, was lost. 


Analysis of the Gas Evolved at 100°. 


Observed pressure  Tempe- Corrected 

of gas (dry). rature. vol. at 22°3°. Progress. 

1115 mm. 22-0 111°6 Volume employed. 

105°3 mm. 22°3 105°3 Volume after absorption 
of CO,. 

104°7 mm. 22°3 104°7 Volume after absorption 
of O. 

361°3 mm. 22°3 361°3 Volume after O added. 

177-1 mm. 22°3 177°1 Volume after explosion. 

84:8 mm. 22-4 84°8 Volume after absorption 


of CO,, 
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Composition in 


100 parts. 
Carbonic anhydride ............ 5°64 
CUE ci ccccccescccscccesess "54 
Maraln-Gas ..ccccceccscccescoes 82°70 
PE oo sicesccnsssoerenseges 11-12 

100-00 


Sampue No. 11.—Bituminous, Bettwys Coal, Ogmore Valley. 
100 grams of coal evolved 24°0 c.c. of gas at 100°. 


An analysis of the last portion of gases, withdrawn in forming 
vacuum, at the ordinary temperature, gave— 


CO, = 0°22 O = 20°66 N = 79°12. 


Analysis of the Gas Evolved at 100°. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 22°7°. Progress. 
59°5 mm. 22°4 59°56 Volume employed. 
46°3 mm. 22°4 46°36 Volume after absorption 
of CQ,. 
42:7 mm. 22°5 42°73 Volume after absorption 
of O. 
149°3 mm. 22°7 149-30 Volume after O added 
(no explosion). 
227°8 mm. 22°7 227°80 Volume after H added. 
107°2 mm. 22°7 107°20 Volume after explosion. 
105°6 mm. 22°7 105-60 Volume after absorption 
of CO,. 
Composition in 
100 parts. 
Carbonic anhydride ..........+. 22°16 
OXYGEN... .ccccccccccscvocceess GOD 
MAPGI-GOS. ..ccccccccsesecccess 2°68 
UGG. osc cscccccccecccceess 69°07 
100-00 


Sameie No. 12.—Bituminous, Lantwit. 
100 grams of coal evolved 39°7 c.c. of gas at 100°. 


An analysis of the last portion of gases, withdrawn in forming a 
vacuum, at the ordinary temperature, gave— 


CO,=031 O=2051 CH,=023 N= 7895. 


So ee 
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Analysis of the Gas Evolved at 100°. 


Observed pressure 


of gas (dry). Temperature. Progress. 
168°5 mm. 22°0 Volume employed. 
152°5 mm. 22°0 Volume after absorption of 
CO. 
148°7 mm. 22-0 Volume after absorption of O. 
424°5 mm. 22°0 Volume after O added. 
316°9 mm. 22°0 Volume after explosion. 
263°0 mm. . 22°0 Volume after CO, absorbed. 
Composition in 
100 parts. 
Carbonic anhydride ............ 9°43 
SD icin deveedeewe eeeseesess 2°25 
BD oc cncsewsess coenss oe 31°98 
PE 60s soc evcenscsecessess 56°34 
100-°00 


The tube containing the coal, after disconnecting from the Sprengel, 
was left exposed to the atmosphere for ten weeks, at the expiration of 
which it was again connected with the pump, exhausted, and heated 
to 100° C. for seven hours. 


100 grams of coal evolved 31:2 ¢.c. of gas. 


Analysis of the Gas Evolved at 100°. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 16°. Progress. 
142°3 mm. 15°6 142°5 Volume employed. 
115°8 mm. 15°6 115-96 Volume after absorption 
of CO,. 
1045 mm. 15°6 10465 Volume after absorption 
of O. 
316°9 mm. 16:0 316:90 Volume after O added. 
405°3 mm. 16:0 405°30 Volume after explosion. 
239°2 mm. 16:0 239-20 Volume after absorption 
of CO,. 
Composition in 
100 parts. 
Carbonic anhydride ............ 18°62 
Oxygen 2. ..ccee cccsccccvccces 7°94 
TROAMMIGS cc cccccccccccescese 7°86 
FOI oo occ ccceccesescstoess 65°58 
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Sampre No. 13.—Anthracite, Bonville Court. 
100 grams of coal evolved 555°5 c.c. of gas at 100° C. 


An analysis made of the last portion of gases withdrawn in forming 
a vacuum at the ordinary temperature, gave— 


O = 20°89 N = 79°11. 
Analysis of the Gas Evolved at 100°. 
Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 11°7°. Progress. 
87°9 mm. 1i7 87°9 Volume employed. 
85°6 mm. 117 85°6 Volume after absorption 
of COQ . 
85°6 mm. 11:7 85°6 Volume after absorption 
of O. 
425 3 mm, 11:7 425°3 Volume after O added. 
262°1 mm. 11°6 262°2 Volume after explosion. 
180°4 mm. 11°6 180°34 Volume after absorption 
of CO.. 
- Composition in 
100 parts. 
Carbonic anhydride ............ 2°62 
QR cccccccceccccccccscoss none 
BEE kc ccesceccevcscesees 93°18 
BPOGOR o0.ccccccccosescescees 4°25 
100-00 


Samp.e No. 14.—Anthracite, Watney’s Llanelly. 
100 grams of coal evolved, when heated for seven hours at 100°, 


600°6 c.c. of gas. 
An analysis of the last portion of gases withdrawn in forming a 


vacuum at the ordinary temperature, gave— 
O = 20°79 N = 79°21. 


Analysis of the Gas Evolved at 100°. 


Observed pressure 
of gas lary). Temperature. Progress. 
64°5 13°3 Volume employed. 
550 13:4 Volume after absorption of CO,. 
55°0 13°3 Volume after absorption of O. 
279°5 13°3 Volume after O added. 
171°5 13°3 Volume efter explosion. 


1172 «+ --~ 188 Volume after absorption of CO). 
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Composition in 


; 100 parts. 
Carbonic anhydride ............ 14°72 
PEED sentsveseccsconseses 84°18 
PE oc csvcsccccesenenseses 1:10 

100-00 


The same portion of coal, after standing in vacuo at the ordinary 
temperature (14° C.) for nineteen hours evolved 56°6 c.c. of gas per 
100 grams of coal; and on being further heated in a bath of parafin 
at 200° C. for eight hours, it evolved 993°1 ¢.c. per 100 grams of coal. 


Analysis of the Gas Evolved at 200°. 


Observed pressure 


of gas (dry). Temperature. Progress. 
94-3 mm. 13'3 Volume employed. 
86°7 mm. 13°3 Volume after absorption of CO,. 
351°2 mm. 13°4 Volume after O added. 
178°2 mm. 13°4 Volume after explosion. 
91°6 mm. 13°4 Volume after absorption of CO,. 
Composition in 
100 parts. 
Carbonic anhydride.............. 8:06 
Marsh-gas......csccccccccsccoes 91°83 
PP ce ceccccssesesesaceses ‘ll 
100-00 


After again standing in vacuo, at the ordinary temperature (12° C.) 
for forty-one hours, 19:1 c.c. of gas per 100 grams of coal were evolved ; 
and when further heated at 300° in a paraffin bath, 206°5 c.c. of gas 
per 100 grams of coal were given off. 


Analysis of the Gas Evolved at 300°, 


Observed pressure 


of gas (dry). Temperature. Progress. 
98°2 mm. 8:5 Volume employed. 
96°8 mm. 8°5 Volume after absorption of CO). 
442°8 mim. 8°6 Volume after O added. 
249°9 mm. 86 Volume after explosion. 
153°2 mm. 8-6 Volume after absorption of CO,. 
Composition in 
100 parts. 
Carbonic anhydride ............ 143 
PE cecickthedsenieweene 98°47 
ibs bh bed eee eee scenes ‘10 
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The total volume of gas evolved by this coal was 1875-9 c.c. per 
100 grams. 

These three experiments, then, show clearly that the whole of the 
gas present in the sample was not given off at 100° nor at 200°; but 
at 300° the evolution ceased for some hours; and from this it may 
be inferred that no decomposition took place at that temperature. 
This is likewise proved by glancing at the composition of the respec- 
tive gas volumes. 

Samp.e No. 14.—9 grams of this coal, taken from the centre of a 
large lump which had been exposed to the atmosphere for four 
weeks, subsequently to taking the portion employed in the foregoing 
experiment, was introduced in small pieces into a narrow glass tube. 
One end of the tube was previously drawn out into a long neck to 
form a connection with the Sprengel, and a portion of the neck thick- 
ened and drawn out very fine for the purpose of hermetically sealing 
it under a vacuum. After introducing the coal into the tube, the 
wide end was sealed in the blowpipe flame, and the tube connected 
with the Sprengel, and exhausted. 

The coal was heated at 100°, under a vacuum, for twenty-one 
hours, and remained at the ordinary temperature for another seventy 
hours. 

At the end of this time 65°8 c.c. of gas was withdrawn, equal to 
731°1 c.c. per 100 grams of coal. 

The gas collected was transferred to a Bunsen eudiometer, and 
measured, and the tube containing the coal in vacuo, after having been 
hermetically sealed before the blowpipe, was passed up into the eudio- 
meter, and pressed against the side to break off the point. It was left 
in contact with the gas for five days, after which it was filled with 
mercury to displace the gas, and then removed from the eudiometer. 
The remaining gas was then measured, and after allowing for the 
rise of temperature incidental upon introducing the tube into the 
eudiometer, &c., I found that no more than 5 c.c. of gas had become 
re-absorbed by the coal. 

This experiment was undertaken with a view to ascertain whether 
the gases were held by virtue of some condensing power possessed by 
the coal, or merely imprisoned in its pores, and held fast mechani- 
cally. 

A portion of the gases evolved by the 9 grams of coal during the 
first hour, heated at 100°, was analysed, and also a portion of the 
gas collected, after heating at 100° for three hours. The following 
are the results of the analyses :— 
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Gas Evolved during the first hour. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 11°. Progress. 
97-0 mm. 12°2 96°58 Volume employed. 
82°6 mm. 11°6 82°42 Volume after absorption 
of CQ,. 
52°7 mm. 11:9 82°43 Volume after absorption 
of. O. 
336°0 mm. 10°8 336'24 Volume after O added. 
1787mm. -— 11-0 178°70 Volume after explosion. 
99°38 mm. 11:0 99°80 Volume after absorption 
of CO,. 
Composition in 
. 100 parts. 
Carbonic anhydride ................ 14°60 
PE 62 icekincetsnennsewe « ¥o 81°34 
Ee ee 4-06 
100-00 


Analysis of the Gas after the Coal was heated for three hours. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 13°7°. Progress. 
90°6 mm. 13°5 90°67 Volume employed. 
78:0 mm. 13:7 78:00 Volume after absorption 
of COs. 
339'l mm. 13°5 333°34: Volume after O added. 
183°9 mm. 13°7 183-90 Volume after explosion. 
109°2 mm. 13°7 109°20 Volume after absorption 
of CQO,. 
Composition in 
100 parts. 
Carbonic anhydride................. 13°91 
cod daeakcondnntendeninns 82°45 
PE Sead tN4e ee ROCsRSKaeedene’s 3°64 


100-00 


Having given full details of the various analyses, there remains for 
me now only to sum up briefly the deductions which in my opinion 
may be drawn from them. 

The gases from the three classes of coal which were analysed differ, 
as might be expected, both in quality and even more so in quantity. 
The bituminous coals when on or near the surface contain little or no 
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marsh-gas, and the percentage of carbonic anhydride is usually very 
high. The quantity of gas which they yield is much smaller than that 
given off from either steam coal or anthracite. It would indeed be 
possible to arrive at a pretty safe conclusion as to the bituminous 
character of a coal, by analysing the enclosed gases, and taking into 
account the quantity. It will also become readily apparent that 
seams of bituminous coals can be and are worked all over South Wales 
with naked lights, as they contain little or no marsh-gas. And the 
few samples taken from deeper levels which contained a high percent- 
age of the same still differ materially from the steam coal and anthra- 
cite, by giving off comparatively small quantities of gases only. The 
real difficulty of working these seams arises, in fact, not so much from 
the presence of raarsh-gas as that from carbonic anhydride. On no 
occasion did I meet with any carbonic oxide, however, although I 
looked carefully for this poisonous gas. 

Steam coals evolve a much larger quantity of gases than bituminous, 
and their composition also differs by showing invariably a very high 
percentage of marsh-gas—as much, in fact, as 87 per cent. The 
volume of gas depends in a great measure upon the hardness and 
porosity of the coals, and upon the time which has elapsed since 
they were removed from their respective seams or veins; this latter 
applies equally to all coals. 

Hard compact steam coals, especially those showing laminated 
structure, evolve a quantity of gas approaching to that given off by 
anthracites. 

Steam coal also gives off a considerable quantity of gas at 200°, 
after having been previously heated at 100° C. for some hours. 
The analytical data, together with those showing the composition of 
gases present in coal after exposure to the atmosphere for several 
months, were, however, unfortunately lost. 

Anthracites yield by far the largest gas-volumes, e.g., sample 14, 
of specific gravity 1:35, and giving on analysis 2°67 per cent. of 
hydrogen, yielded from 100 grams of coal as much as 600 c.c. of gas, 
when heated at 100° for seven hours. On heating it to 200° for eight 
hours, close upon 1,000 c.c. of gas were obtained, whilst at 300° a still 
further quantity was given off, the gas obtained amounting altogether 
to 1875°9 c.c. per 100 grams of coal. 

The composition of the gases evolved from anthracite closely resembles 
that from steam coals. The only difference appears to be that the 
anthracites from the western part of the coal-basin occlude more 
marsh-gas and less carbonic anhydride (comp. sample 13), and that 
they are absolutely free from oxygen, while steam coals, as a rule, 
showed traces of oxygen. 

Since, however, no oxygen could be found in any of the blower 
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gases, as I shall have opportunity to show in Part II of this paper, I 
am inclined to think that the small quantity of oxygen was derived 
from the air which diffused into the coal during the time of handling it. 

It is worth observing, moreover, that the gases evolved from anthra- 
cite at 100°, 200°, and 300°, are analogous in composition, in so far as 
they consist of carbonic anhydride, marsh-gas, and nitrogen only; but 
that the percentage of the latter is reduced to a mere trace (in fact, 
within the analytical limits of error); also, that the percentage of car- 
bonic anhydride decreases, leaving a gas-volume consisting almost 
entirely of marsh-gas. 

Why the heavier gases should come off first in a partial vacuum— 
an observation which is entirely in contradiction to the law of diffu- 
sion—I am unable to explain; for when the coal was left in connection 
with the evolved gases at the ordinary temperature, no material re- 
absorption was observed. In fact, the coal has no power to re-con- 
dense the gases when once liberated. 

The following table will show the quantities of gases evolved, as 
well as the percentage composition :— 


| Gas evolved by Composition of Gases. 
No.of | 100 grms. of o 
Sample. | Coal, at 100° | | 
wamler vee. a | Oxygen. Marah gm Nitrogen. 
1 55°9 c.c. 36°42 | 0°80 — | 62°78 
2 61 °2 c.c. 16°77 | 2°72 “40 | 80°11 
3 55°1 c.e. 5°44 | 1°08 63°76 | 29°75 
3a 73°6 c.c. 12°34 | OGL | 72°51 | 14°51 
4 194°8 c.c. 5°04 | 0°33 | 87°30 | 7°33 
a 250°1 cc. 13°21 | O49 | 81°64 | 4°66 
6 218 °4 c.c. 5°46 O'44 | 84°22 | 9 ‘88 
7 147 *4 ce. 18 ‘90 1°02 | 67°47 =| 12°61 
8 875 °4 cc. 9°25 034 | 86:92 | 3-49 
9 | 149°3 ec. 11°35 0°56 73°47 | 14 62 
10 | 215 °4 e.ce. 5 64 O 54 8270 | 11°12 
1] | 24°0 ee. 22°16 6°09 | 2°63 69°07 
12 | 39°7 ce. 9-43 2:25 | 81:98 56 *B4 
13 | 555°5 ce. 2 G62 — 9313 | 45 
14 600 °6 c.e. 14°72 — | S418 | 1°10 
| | 


The fact must not be lost sight of that the preceding conclusions 
refer only to anthracites, when examined in the laboratory: neither 
must it be taken for granted, because a coal contains a large volume 
of occluded gases, even when such gases consist mainly of marsh-gas, 
that the seam or vein from which it is derived is a fiery one, and one 
that requires great caution in working. 

The very reverse is indeed the case. Now, although steam coal 


as 
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yields less gas than anthracite, it must noi be supposed for a moment 
that it is therefore safer to work the former. Steam coal, before being 
removed from the seam or vein, holds enclosed a much larger quantity 
of gas. Being less hard and more porous, the gas escapes from it in 
vastly increased quantities over that from anthracite. The volume of 
gas rushing out from the working face of most deep steam coals is so 
enormous, as to be almost incredible, whilst little gas escapes from a 
working face of anthracite coal. The great hardness and jet-like 
structure of the latter accounts in a great measure also for the large 
volume of gas which it holds enclosed, and it is probable that its 
formation must have taken place under such immense pressure that 
the gases generated during the transformation of the organic matter 
into anthracite were not able to make their escape. 

I have been led also to examine the gases given off from the 
working face of coal and from blowers, and my anticipation that 
the composition of the occluded gases and of the mine-gases would 
stand in a definite and fixed relation was borne out by my experi- 
ments. 


Parr II. 


Numerous analyses of the gases evolved from blowers, collected 
both in the mine as well as on the surface, have been made by 
Henry, Graham, Playfair, and other investigators; but, as far as 
Iam aware, they confined themselves to the North of England coal 
fields. 

In the Records of the Museum of Economic Geology, June, 1846, 
Lyon Playfair gave the results of many analyses, and clearly showed 
that carbonic anhydride is present in mine-gas. Previous to his in- 
vestigations, the presence of this gas in blowers was open to doubt, as 
Graham did not detect it in the analyses which he submitted to the 
Chemical Society (Memoirs of the Chemical Society, vol. ii, p. 7). 
Playfair concludes that this was owing to the method employed by 
Graham in obtaining the gases, viz., collection over water, carbonic 
anhydride being soluble in that liquid. 

The method which I adopted for collecting the blowers was some- 
what similar to that by which Playfair obtained some of his samples. 
Others he collected over water. My method was as follows :— 

The crack or rent in the rock from which the gases were evolved 
was carefully filled in with clay, to prevent the diffusion of atmo- 
spheric air, and a small hole was left in the centre, into which a glass 
funnel was introduced, and made air tight with clay. 

Glass tubes which had previously been drawn out at each end into 
a small neck were connected with the funnel by means of india-rubber 


814 THOMAS ON THE GASES ENCLOSED IN COALS 


tubing, and screw clamps were placed upon the india-rubber con- 
nections at both ends of the tubes. 

When the blower was a strong one, it was only necessary to allow 
the gas to pass through the tubes for about ten minutes, in order to 
displace the air. But I found that in most cases it was impracticable 
to displace the whole of the air in this manner, as the gas found 
several outlets through the many cracks in the rock. I therefore ap- 
plied suction by means of a double-acting syringe. When all the air 
had been displaced, the tubes were slightly warmed, and the clamps 
screwed tight; they were then taken without delay to the lamp 
station for the purpose of sealing the ends before a blowpipe flame. 

Being desirous of comparing the blower gases with the gas evolved 
by the coal won in the gallery or heading in which the blower gas was 
collected, a hole was drilled into the solid face of the coal itself, and 
the gases collected in the manner mentioned. The same method was 
also used for collecting those blowers which in some instances were 
carried to the surface of the pits. 

The following are the results of my analyses : 

No. 1. Gases obtained from the top rock of the 6-feet seam, Dun- 
raven Colliery, Treherbert, 225 yards from the surface. 


Observed pressure Tempe- Corrected 


of gas (dry). rature. vol. at 0°. Progress. 
92°0 mm. 11°0 88°30 Volume employed. 
91:4 mm. 10°6 87°85. Volume after absorption of CO). 


914 mm. 10°6 87°85 Volume after absorption of O. 
340°0 mm. 10°8 326°56 Volume after O added. 


160°7 mm. 11:2 15411 Volume after explosion. 
70°8 mm. 11:2 67:90 Volume after absorption of CO. 
Composition in 
100 parts. 
PD Sic decsevercsssccecs 97°65 
Carbonic anhydride ............ 50 
PE TT PET TT Tee 1°85 


No. 2. Gas obtained by boring into the coal, 6-feet seam, Dunraven 
Colliery, Treherbert, 225 yards from the surface. 


Observed pressure Tempe- Corrected 


of gas (dry). rature. vol. at 0°. Progress. 

102°5 mm. 15°2 96°30 Volume employed. 

101°8 mm. 14:4 96°43 Volume after absorption of CO:. 
101'8 mm. 14°5 96°40 Volume after absorption of O. 


389°6 mm. 14°4 369°10 Volume after O added. 
191:0 mm. 147 180°70 Volume after explosion. 
91°5 mm. 149 86°50 Volume after absorption of CO:. 


FROM THE SOUTH WALES BASIN, ETc. 815 


Composition in 
100 paris. 


PE is denen siddvdesavans 97°31 
Carbonic anhydride ............ 38 
PTE. eth ees sn cde ncencsees 2°31 

100°00 


No. 3. Gas obtained from the top rock of the 4-feet seam, Dunraven 
Colliery, Treherbert, 125 yards from the surface. 


Observed pressure Tempe- Corrected 


of gas (dry). rature. vol. at 12°. Progress. 
104°4 mm. 11°8 104-47 Volume employed. 
103°9 mm. 118 10397 Volume after absorption of CQ. 
104-0 mm. 12-0 104-00 Volume after absorption of O. 
560°8 mm. 12°3 36044 Volume after O added. 
158°8 mm. 12:0 158°80 Volume after explosion. 

57°38 mm. 12:0 57°80 Volume after absorption of CO,. 


Composition in 
100 parts. 


PE 6.6.60 66. 500008 e80000 02 96°74 
Carbonic anhydride ............ 0°47 
PE Ckkcieeessvisvoveeees 4s 2°79 

100-00 


No. 4. Gas obtained from the 4-feet seam by boring into the coal, 
Dunraven Colliery, Treherbert, 125 yards from the surface. 
Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 0°. Progress. 
449 mm. 10°6 43°16 Volume employed. 
44°7 mm. 10°6 42°97 Volume after absorption of CQ). 
44-7 mm. 10°6 42°97 Volume after absorption of O. 
180°8 mm. 11°2 175°40 Volume after O added. 
94°4 mm. 115 90°43 Volume after explosion. 
50°9 mm. 11°5 48°76 Volume after absorption of CQ. 


1 Composition in 
100 parts. 
RI 6 ccccscccdenensseese 96°54 
Carbonic anhydride ............ 0°44 
NiOGOR 2. ccccsccccesccccccess 3°02 
100°00 


No. 5. Gas obtained from the 6-feet seam by boring into the coal, 
Fochriew Colliery, No. 2, Merthyr District, 395 yards from the 
surface. : 


816 


| Observed pressure Tempe- Corrected 
| of gas (dry). rature. vol. at 0°. 
| 870mm. 106 83°63 
87:0 mm. 11:0 83°50 
83°1 mm. 11°6 79°57 
358°0 mm. 122 342°00 
227°0 mm. 12°5 216°61 
161°5 mm. 12:7 15400 
| 
| Marsh-gas 
| Carbonic anhydride 
- f Oxygen........ 
a Nitrogen ...... 
Nitrogen 


No. 6. Gas obtained by boring into the coal, 9-feet seam. Fochriew 
Colliery, No. 2, Merthyr District, 454 yards from the surface. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 0°. 
89°3 mm. 141 84°70 
89°0 mm. 143 84°34. 
88°9 mm. 14°4 84°21 
375°0 mm. 15°0 35440 
200°4 mm. 15°0 189°40 
113°2 mm. 151 10694 
Marsh-gas .......... 
Carbonic anhydride 


Nitrogen 


No. 7. Gas obtained from the 4-feet seam by boring into the coal. 
South Pit, Plymouth Iron Works, Merthyr, 300 yards from the 


surface. 
Observed pressure 
of gas (dry). 
93°7 mm. 
93°1 mm. 
93°1 mm. 
348°0 mm. 
169°0 mm, 
79°6 mm. 


Tempe- 
rature. 
12°9 
13°1 
13:0 
13:0 
13°0 
13°0 
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eee eee eeee eee eer eeeee 


ae eee eaeeereeeeeeereeeeee 


Corrected 


vol. at 0°. 


89°28 
88°64 
88°67 
331°43 
160°95 
75°81 


_ Volume after absorption of CO.. 


eevee er eevee 


Progress. 
Volume employed. 
Volume after absorption of CO.. 
Volume after absorption of O. 
Volume after O added. 
Volume after explosion. 
Volume after absorption of CO.. 


Composition in 
100 parts. 


100°00 


Progress. 
Volume employed. 
Volume after absorption of CO). 
Volume after absorption of O. 
Volume after O added. 
Volume after explosion. 


Composition in 
100 parts. 
97:37 


100°00 


Progress. 
Volume employed. 
Volume after absorption of CO:. 
Volume after absorption of O. 
Volume after O added. 
Volume after explosion. 
Volume after absorption of CO:. 
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Composition in 
100 parts. 

ED eave thinedae wesrenee 95°42 

Carbonic anhydride ............ 0°60 


PE 665644 anesivennaveds 


No. 8. Gas obtained from the top rock of the 4-feet seam, South 
Pit, Plymouth Iron Works, Merthyr, 300 yards from-the surface. 
Water oozed out, together with the gas. This accounts for the low 
percentage of CO,. 


Observed pressure 


of gas (dry). Temperature. Progress. 
97°6 mm. 13-0 Volume employed. 
97°5 mm. 13°0 Volume after absorption of CO. 
97°5 mm. 13-0 Volume after absorption of O. 
367°8 mm. 130 Volume after O added. 
182°6 mm. 13°0 Volume after explosion. 
90°0 mm. 13.0 Volume after absorption of CO. 


Composition in 
100 parts. 


Maren ges 00000 cccccs cecccces 94°84 
Carbonic anhydride ............ 0°10 
Nitrogen ....sccscescescvsceces 


No. 9. Gas obtained from the top rock of the 6-feet seam, Forch- 
ammon Colliery, Aberdare District, 230 yards from the surface. 

This blower contained the highest percentage of carbonic anhydride 
of any which I have examined, and, apparently, was derived from an 
unworked seam of coal some yards above, with which a quantity of 
slag or shale rich in CO, may have been combined. Or the gases 
evolved by the seam of coal may have passed through a vein of such 
a shale before reaching the gallery in which they were collected. No 
water accompanied the gas. Several analyses of this gas were made. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 11°2°. Progress. 
93°8 mm. 115 93°7 Volume employed. 
89°7 mm. 11-2 89°7 Volume after absorption of COQ). 
89°6 mm. 11:2 89°6 Volume after absorption of O. 
357°1 mm. 11:2 357°1 Volume after O added. 
1790 mm. 11:2 179°0 Volume after explosion. 


82°9 mm. 11°2 89-9 Volume after absorption of CO:. 


\ 
| 
| 
{ 
q 
| 
q 
\ 
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Composition in 
100 parts. 


CL iteceies de kianwa anes 95°05 
Carbonic anhydride ............ 4°26 
PRR esiincnuneescsessnveeve ‘69 

100-00 


No. 10. This gas was obtained from a rent in the top rock of the 
4.feet seam, Ferndale No. 2 Colliery, Rhondda District. 

The rock was much broken, thus rendering it impossible to prevent 
atmospheric air from becoming mixed with the gas. The carbonic 
anhydride is very high in this sample. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 14°. Progress. 


91°9 mm. 13°3 92°13 Volume employed. 
91:3 mm. 139 91:33 Volume after absorption of CO. 
820 mm. 141 81:97 Volume after absorption of O. 
3340 mm. 140 334-00 Volume after O added. 
246°6 mm. 140 24.6°6 Volume after explosion. 
203°0 mm. 140 203-0 Volume after absorption of CO. 


Composition in 
100 parts. 


OD n65 +deveerens eesewd 47°37 
PP. SkeCe snd dndddweeordvecsaa 48°60 
Carbonic anhydride ............ 0°90 
PI binds 465-9 wees senes cosce * Oe 

100-00 


No. 11. This gas was obtained from a heading connecting the 
upeast and downcast shafts, Bute Merthyr Colliery, Rhondda District, 
situated about 20 yards above the 2-feet 9-inch seam, and 80 yards 
from the surface. 

This was a very strong blower, and there was no watcr issuing from 
the rock. 


Observed pressure Tempe- Corrected 


of gas (dry). rature. vol. at 0°. Progress. 
95°6 mm. 14:7 90°5 Volume employed. 
95:0 mm. 14:7 89:9 Volume after absorption of COQ;. 
95°1 mm. 15°0 89°9 Volume after absorption of O. 
390°3 mm. 150 368°9 Volume after O added. 
207°5 mm. 15°0 19671 Volume after explosion. 


11671 mm, 150 109°8 Volume after absorption of COQ:. 
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Composition in 


100 parts. 
Marsh-gas ....cccccccses cece 2. 95°47 
Carbonic anhydride ..........+. 0°62 
WRRPOMOM 20. .ccccccccceseccoses 3°91 

100°00 


No. 12. Gas obtained on the floor of a hard heading between the 
6-feet and 9-feet seams, Maesteg Merthyr Colliery, 140 yards from the 
surface. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 0°. Progress. 
93:0 mm. 11°8 88°98 Volume employed. 
91:1 mm. 11°6 87°23 Volume after absorption of CO. 
91:1 mm. 11°6 87°23 Volume after absorption of O. 
339°5 mm. 11°6 325°12 Volume after O added. 
162-0 mm. 120 15488 Volume after explosion. 
73°4 mm. 12°6 70°02 Volume after absorption of CO). 
Composition in 
100 parts. 
PEE 6c ons sesvessecseues 95°51 
Carbonic anhydride ............ 1:96 
Nitrogen ......... oones sevcecee 2°53 
100-00 


No. 13. This gas was obtained from the lamp room, Llwynypia 
Colliery, Rhondda District, and is brought up to the surface for the 
purpose of lighting the engine-room, lamp-room, and the top of the 
down-cast shaft. I made several analyses of this gas, and invariably 
found that a small quantity of some hydrocarbon, probably hydride of 
ethyl, was present in addition to marsh-gas. 


Observed pressure Tempe- 
of gas (dry). rature. Progress. 
110-4 mm. 12°7 Volume employed. 
109°6 mm. 12°7 Volume after absorption of CO. 
109°6 mm. 12°7 Volume after absorption of O. 
109°5 mm. 12°7 Volume after absorption with 
fuming sulphuric acid. 
401:4 mm. 12°7 Volume after O added. 
190°0 mm. 12:7 Volume after explosion. 
83°4 mm. 12°7 Volume after absorption of CO. 
291°7 mm. 12°7 Volume after H added. 


53°2 mm. 13-7 Volume after explosion. 


Marsh-gas .. 
Hydride of ethyl 
Carbonic anhydride 
IE. 6 0 coc ccecse 
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Composition in 
100 parts. 
94°78 


No. 14. This gas was collected from the side of Cwm Park Brook, 


where it escaped in large quantity. 


Observed pressure Tempe- Corrected 
of gas (dry). rature. vol. at 0°. 
88:0 mm. 11:0 84-5 
87°7 mm. 10°8 84-2 
87°6 mm. 108 841 

336°8 mm. 121 321°9 
168°0 mm. 12°1 160°6 
83°5 mm. 12:1 79°8 
Marsh-gas ......... 
GRP 62 ccscccsss. 
Carbonic anhydride .. 
Nitrogen .........+.. 


Ystrad Rhondda District. 


Progress. 
Volume employed. 
Volume after absorption of CO,. 
Volume after absorption of O. 
Volume after O added. 
Volume after explosion. 
Volume after absorption of CO,. 


Composition in 
100 parts. 


100:00 


The following Table gives a brief summary of the preceding ana- 
lyses of blowers and gases from borings :— 


Composition of the gas. 
No. of Whether a blower, 
Sample. | jovi a. A Marsh- | Hydride| Carboni 
* | boring into coal. arsh- ydride| Carbonic - 
. gas. of ethyl. | anhydride. Oxygen. | Nitrogen. 
| es eee 
1 Blower. 97°65 _— 050 | — 1°85 
2 Boring. 97 °31 — 0-38 | — 2°31 
3 Blower. 96°74 — 0-47 | — 2°79 
4 Boring. 96 *54 _— 044 | — 3°02 
5 Boring. 74°86 _— 0°15 4°69 20 30 
6 Boring. 97°37 -- 0°42 _— 2°21 
7 Boring. 95 *42 — 0°60 — 3°98 
8 Blower. 94°84 —_— 0:10 — 5 ‘06 
9 Blower. 95°05 _- 4°26 _ 0°69 
10 Blower. 47°37 —_ 0°90 10°15 41°58 
11 Blower. 95 47 — 0°62 --- 3°91 
12 Blower. 95 51 — 1°'96 -- 2°53 
13 Blower. 94°78 0 ‘90 0°72 -— 3 ‘60 
1 Blower. 95 °56 —_ 0°35 0-11 3°98 
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On looking over these analytical data, and comparing the volume of 
carbonic auhydride absorbed after the combustion of the marsh-gas 
with the contraction in volume after explosion, it will become apparent 
that in some instances there were indications of traces of a hydro- 
carbon other than marsh-gas. The quantity of this hydrocarbon, 
which I have every reason to think is hydride of ethyl, is, however, so 
small that I have not taken it into account; and in making up the 
analysis it has been calculated as marsh-gas. The blowers showing 
these traces of other gases were invariably examined for olefiant gas ; 
but in no instance was its presence detected. 

Some time after collecting and analysing sample 13, I revisited the 
colliery for the purpose of forming some idea of the illuminating 
power of the gas, and I connected an ordinary fish-tail gas burner by 
means of an india-rubber tube to a pipe which conveyed the mine-gas. 
A very appreciable amount of light was obtained. In the same manner 
a Silber patent Argand burner was tried; but in this experiment no 
illuminating power was shown by the mine-gas; the flame resembled 
that of a Bunsen burner. The gas was next passed through a tube 
containing carded cotton, to remove any particles of coal-dust which 
may have been carried along; but although the flame was smaller, 
owing to the resistance offered by the cotton, it appeared to have an 
equal illuminating power. I may also mention that several cubic feet 
of the gas were passed through a solution of plumbic nitrate without 
giving any indication of sulphuretted hydrogen. The other blowers 
were also tested for this gas, but gave no evidence of its presence. 

On examining the analyses of these blowers side by side with those 
from the North of England coal fields already referred to, the high 
percentage of marsh-gas and comparatively low percentage of nitro- 
gen, strikes one most forcibly. It is also curious to observe the great 
similarity between the blower gases which I have examined. 

On comparing, for instance, gas No. 3 obtained from the top -rock 
of the seam, with gas No. 4 obtained by boring into the body of the 
coal, the percentage composition appears almost identical, showing 
that the blower must have been fed from the same seam. The gases 
No. 3 and No. 4, together with coal No. 6 (Part I), were procured not 
only from the same seam, but also within a few yards of each other. 
The gas No. 4 evolved by the seam of coal contained only ‘44 per cent. 
of carbonic anhydride, while the gas obtained by exhausting the por- 
tion of coa: No. 6 taken out of the same seam, gave 5°46 per cent. of 
carbonic anhydride. The portion of coal referred to was cut from the 
middle of a large lump; and as no air had previously been in contact 
with it, the carbonic anhydride in the enclosed gases must have been 
present in the coal before being cut from the seam. 

Now, since the gases enclosed in the steam-coals, which were left 
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exposed to the atmosphere, escaped somewhat in accordance with the 
law of diffusion, some idea may be formed from the above comparisons 
of the enormous volume of gas which is held enclosed in the coals of 
this class prior to their removal from the seam or vein. 

Before concluding, I desire to express my gratitude to Dr. Frank- 
land for his ever-ready and valuable advice. 

In acknowledging my obligations to the colliery proprietors, I must 
admit my inability to express my full sense of the courtesy which I 
received at their hands, as well as the truly kind services rendered by 
their managers and sub-officers. 


XXXIX.—Decomposition of Water by the joint action of Aluminium and 
of Aluminium Iodide, Bromide, or Chloride, including instances of 
reverse action. 


By J. H. Guapstonz, Ph.D., F.R.S., Fullerian Professor of Chemistry 
in the Royal Institution, and ALrrep Triseg, Esq., Lecturer on 
Chemistry in Dulwich College. 


In the course of our work with the copper-zinc couple, we described 
somewhat briefly a series of bodies which may be regarded as zinc 
ethylate in which chlorine, bromine, or iodine has taken the place of 
one C,H;O, and which may well be termed zinc-halogen ethylates. The 
non-crystalline character of these compounds, coupled with the difficulty 
of removing the alcohol with which they necessarily become associated, 
render their study difficult and after all unsatisfactory. We thought, 
however, that some knowledge of the reactions of bodies of this charac- 


ter might be obtained, could we succeed in replacing the zinc by some * 


other metal. We therefore set to work in the hope of preparing an 
analogous aluminium compound, and in so doing observed a pheno- 
menon which induced us to undertake the experiments detailed below. 
We give them much in the order in which they were made. 

Experiment I.—2 grams of aluminium-foil 42 cm. long, 5 cm. wide, 
cut in small pieces, were placed in a flask with 20 ¢c.c. of water and 7 
grams of iodine. Evolution of gas, which proved to be hydrogen, took 
place at once at the ordinary temperature. The flask was kept in 
water at 12°, and the following measurements made :— 


Collected in the first 15 minutes. ...... 650 c.e. 
“ ‘ ee ee ak Be heewes 1050 ,, 
is a Re ae 300 ,, 

ae Se! o -Leveedus 110 ,, 


” ” 


> 
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The residue in the flask was quite thick and extremely difficult to 
wash. It consisted of a little aluminium and the elements of aluminic 
oxide and iodide. 

Experiment II,—Similar to experiment I, but only 2 grams of iodine 
were employed. There was a very slight action noticeable at the 
ordinary temperature. The flask was now heated by immersion in 
boiling water. In 15 minutes the whole of the iodine had disappeared, 
and there was 


Collected in the first 30 minutes...... eee. 300 CC. 
o —  ¢ Aare eres rere. 400 ,, 
- » third 30 ,, seeesbenne Se 


The evolution continued in a diminishing ratio for 17 hours, the 
total gas obtained measuring 1915 c.c. The aluminium left in the 
flask weighed 0°284 gram. 

Experiment I1I.—Similar to experiments I and II, a still smaller 
quantity of iodine (1°44 gram) being employed. At a temperature of 
100°, in 15 minutes, the free iodine had disappeared and 80 c.c. of gas 
were collected. The experiment was continued for 23 hours, 1341 c.c. of 
gas being collected. One gram of aluminium was found in the residue. 

These experiments differ only in the amounts of iodine employed ; 
still it is evident that the hydrogen obtained bears no relation to this 
iodine, but is practically proportional to the amount of metal used up. 

This suggested that the decomposition of water which obviously 
takes place was probably occasioned by a series of decompositions and 
recompositions of the aluminic iodide produced in the first instance by 
the direct union of its elements. Further evidence of this appeared 
desirable, and the following experiments were accordingly made. 

Experiment IV.—2 grams of aluminium with 20 c.c. of aqueous 
hydriodic acid containing 2 grams of anhydrous HI were placed in a 
flask fitted with a delivery-tube. At the ordinary temperature there 
was no action in 15 minutes, but upon immersing the flask in boiling 
water, evolution of hydrogen took place immediately. 


In the first 15 minutes........ 200 c.c. had collected. 


“ See” Kase ess 190 ,, ss 


And the evolution of gas proceeded in a diminishing ratio for 18 hours, 
when action practically ceased. There remained 0°352 gram of alumi- 
nium in the flask, showing that 1°648 grams had undergone oxidation 
during the experiment. This is equivalent to 2020 c.c. of hydrogen, 
while the amount actually obtained was 2004 ¢.c. The hydrogen in 
the 2 grams of acid employed amounted to only 175 ¢c.c.._ It is there- 
fore evident that the greater part of the hydrogen must have come 
from the decomposition of water. 
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Experiment V.—As doubts may arise in the mind with regard to the 
part played by the iodine and hydriodic acid in the experiments 
already described, we instituted the following additional experi- 
ment :—3°8 grams of pure anhydrous aluminic iodide were mixed with 
2 grams of finely cut aluminium foil and 20 c.c. of water were added, 
little by little, so as to prevent a rise of temperature from the com- 
bination of the iodide with water. The flask was heated to 100°. 
Hydrogen was at once evolved, measuring 200 c.c. in 15 minutes, and 
continued in a diminishing ratio for 6 hours, when ‘065 of metallic 
aluminium was found in the flask, showing that 1:935 had been used 
up, a quantity equivalent to 2372 c.c. of gas. The actual amount 
obtained was 2187 c.c. 

That water readily decomposes by the joint action of aluminium and 
its iodide is a fact well established by these experiments. But why 
this reaction ? 

Water forms a definite crystalline hydrate with aluminic iodide 
(Weber, Pogg. Ani., evii, 264), and from our own observation we 
know that the iodide dissolves in water without apparent decomposi- 
tion. According to Deville, we also know that aluminium decom- 
poses water at a white heat only, and we have found that the metal em- 
ployed by us could be boiled in water for hours without the production 
of a trace of hydrogen. Yet water undergoes rapid decomposition in 
presence of the two substances, either of which alone does not affect it. 

Two explanations have presented themselves. 

First. That the aluminium undergoes direct oxidation at the ex- 
pense of the water, in consequence of the disturbing influence of the 
iodide— 

2Al + Al,I, + 3H,0 = Al,O; + Al.I, + 6H, 
that is to say, the iodide undergoes no change. 

Second. That the aluminium of the iodide is oxidized and the iodide 
regenerated, which may thus be brought about— 


Al,I; + 83H,0 = Al,O; + 6HI 

6HI + 2Al = Al], + 6H, 
and so on, which may be supposed to take place through the interven- 
tion of oxyiodides. 

It is well known that hydrated haloid aluminium salts split up by heat 
and give off free acid. We endeavoured to find some direct evidence 
of the presence of free acid in solutions such as we used in our experi- 
ments, but without conclusive result, although we found that a small 
quantity of hydrobromic acid was given off from a saturated solution 
of the hydrated aluminic bromide (containing excess of the crystalline 
hydrate) when heated to 100° C. 

Either view accounts for the facts, but which is the truer we at pre- 
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sent see no means of determining, although the latter seems to us more 
probable. 

We thought it would be of considerable interest to determine 
whether other metals or other compounds could be substituted for 
aluminium and its iodide. 

Neither zine nor iron, heated with their respective iodides in water, 
yielded any hydrogen; but both zine and iron, when heated with 
aqueous aluminic iodide, occasion the decomposition of water. 

Experiment VI.—6°5 grams of zinc foil cut in small pieces were 
heated at 100° C. with 10°69 grams of aluminic iodide (slightly 
basic) and water. 


In the first 15 minutes ..... . 100 c.c. hydrogen were collected. 
— 99 Sree 40 ,, - “a 
» third] , ....6. 14, 


” ” 


The action was continued for 49 hours when the evolution of gas had 
almost ceased. The total measured 681 c.c. The aluminic iodide 
taken is equivalent to 880 c.c. In the flask there was noticeable a 
white powder, which proved to consist mainly of aluminic oxide with 
a very little zinc oxide. The liquid consisted principally of a solution 
of zinc iodide with a little aluminic iodide or oxide. The zinc remain- 
ing was also found to be studded here and there with crystalline 
metallic plates, presumably metallic aluminium. 

It is evident, from the results of this experiment, that zinc replaces 
aluminium from its iodide in aqueous solution, and this gives at once 
the elements of the original reaction. 

The action may be represented thus :— 


Al, I, + 3Zn = 3ZnlI, + Al, 
Al, oa Al.I, + 3H.O — Al,Q; = All, oa 6H. 


Experiment VII.—The action with iron is extremely slow. 8 grams 
of iron in fine wire were heated to 100° with the same quantity of Al,I, 
solution as in the last experiment. In 41 hours 493 c.c. of hydrogen 
had collected, when its evolution practically ceased. Ferrous and 
aluminic iodide were found in solution, and either aluminium, or more 
probably its oxide, adhering to the iron. 

Experiment VI has shown that zine replaces aluminium from its 
iodide when in solution. It now occurred to us to ascertain whether 
the reverse action was possible (i.e., whether zinc could be replaced by 
aluminium). 

Ezperiment VIII.—9°9 grams of iodine, equivalent to the amount of 
Al,I, employed in experiment VI, were heated with an excess of pure 
zine and 20 c.c. of water until the solution was perfectly colourless. 
After removing the undissolved zinc, 2 grams of aluminium were 
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added and the whole heated by immersion in water at 100°. No signs 
of action were apparent for 15 minutes, when gas began to be evolved, 
and this’ continued at an increasing rate for 3 hours, after which it 
slowly declined, until in 15 hours 1538 c.c. had collected. The residue 
in the flask was of a thick pasty consistency, from which water dissolved 
zinc iodide and a little aluminic iodide oroxide. The portion insolub!e 
in water consisted principally of aluminic oxide with some zinc, pro- 
bably as oxyiodide. This experiment was repeated several times with 
different quantities of zinc iodide with practically the same result. 

An experiment similar to the last was made, an equivalent amount of 
ferrous iodide being employed. Action commenced at once upon heat- 
ing to 100°, and the aluminium-foil became quickly coated with a black 
substance which was found to be metallic iron. The hydrogen col- 
lected during 16 hours measured 1917 c.c. As in previous experi- 
ments, the residue in the flask was very pasty. Water dissolved from 
it a little ferrous iodide and some aluminic iodide, the portion insoluble 
being principally alnminic oxide and metallic iron. 

The evolution of hydrogen in the two experiments just described is 
in all probability to be attributed to the replacement of zinc and iron 
by aluminium and the formation of aluminic iodide, which, in presence 
of aluminium, would give the original reaction; thus :— 


3Fel, + Al, = 3Fe + Al. I, 
Al,I, + 3H,0 + Al, = Al,O, + All, ¢ GH. 


Of course some of the hydrogen in the ferrous experiment might 
(since iron was actually found) have been due to the action of an 
aluminium-iron couple upon the water present. Whether this be so or 
not, it is certain that iron and zine can replace aluminium, which, in 
its turn, by slightly altering the conditions, can replace both zine and 
iron. It is possible that this may take place through the intervention 
of oxy-salts in solution; thus the action of water on zinc iodide, for 
example, may be the production more or less of such a compound as 

ZnHI, 
Zn,O1,.2HI. or {0 , the hydriodic element of which would yield 
ZnH 1, 
up its hydrogen under the action of the aluminium, and this would 
of course give all the elements of the original reaction. 

It now appeared to us of interest to ascertain whether the bromide 
or chloride could take the place of the iodide in the original reaction. 
Experiments were accordingly made. 

Haperiment IX.—Similar to experiment VI, an equivalent quantity, 
2°49 grams, of aluminic bromide being employed. At 100° evolution 
of hydrogen commenced at once. 
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During the first 15 minutes .... 120 c.c. were collected. 
- next 45  ,, coos 750 ,, m 


The action continued in a diminishing ratio for 6 hours, when it was 
found that 2378 c.c. of gas had been given off. Aluminic oxide and 
bromide, with a very little aluminium remained in the flask. 

Experiment X.—Similar to experiment IX, an equivalent quantity, 
1:24 grams, of aluminic chloride being employed. 


In first 15 minutes...... 50 c.c. of gas were given off. 
Se kc cescseus 1770 ,, - 


The action continued in a rapidly diminishing ratio for about six hours, 
when a total of 2345 ¢.c. of gas had been reached. The residue in the 
flask was similar to that of the previous experiment. 

It is evident from this that both the bromide and chloride of alu- 
minium act much in the same manner as the iodide. 

A comparison of results, as seen in the subjoined table, is of 
interest :— 


Equivalent quantities of 


. 
Time. | 
Al.Ig. | Al, Brg. Al,Cl,. 
| | 
15 minutes ........+. | 200ecof H | 120c.c. 50 c.c. 
a TT LITT TS | 6550 ,, , 870 ,, 1770 ,, 
ee eer 2187 i | 2378 ,, 2345 ,, 


The same quantity of aluminium, viz., 2 grams, was employed in all 
the experiments. This is theoretically equivalent to 2453 c.c. of hydro- 
gen. It should ‘be mentioned that the aluminic haloid salts were 
purposely made slightly basic. 

Apart from the theoretical interest attaching to the experiments 
detailed above, we have reason for believing that the reactions de- 
scribed are of value, as they may afford the means of hydrogenizing in 
neutral solution compounds on which the copper-zinc couple has no 
influence. 


31412 


| 
} 
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XL.— On the Action of Nitric Acid upon Copper, Mercury, etc., 
and on the influence of the presence of Metallic Nitrates. 


By J. J. Acwortu. 


Tue action of nitric acid upon metals is known to give rise to the 
evolution of lower oxides of nitrogen, or nitrogen itself, and finally to 
the formation of ammonia, as the case may be. The products of the 
decomposition are usually stated in chemical text-books to be of a 
well-defined nature, and are expressed by definite equations. Several 
instances are known, however, from which the contrary must be 
inferred. 

Thus it is a common lecture-room experiment to exhibit the extinc- 
tion of a lighted taper in nitric oxide, obtained in the ordinary way by 
the action of nitric acid upon copper, but it has recently been observed 
that the gas so prepared sometimes causes the flame to burn with 
greater brilliancy than it does in atmospheric air. 

Again, it was reported a few years ago, that Liebig, wishing to 
exhibit the brilliant flash of light produced by igniting a mixture of 
nitric oxide gas and vapour of carbon disulphide, before the Court of 
Bavaria, had a smart explosion, much to his astonishment and dis- 
comfort. Liebig, I believe, attributed this mishap to some mistake 
on the part of his assistant, who, he thought, had handed him a jar 
containing nitrous instead of nitric oxide. The matter, as far as I 
know, was never gone into further. It is probable, however, that 
the explosion may have been due to a mixture of nitrous and nitric 
oxide ; and with a view of throwing some further light upon the reac- 
tion which takes place when metals are acted upon by nitric acid, I 
undertook, at the instance of Dr. Frankland, to re-investigate and 
to define the conditions under which the different gases are obtained. 

As the action of the acid was found to vary with the temperature, 
the experiments were, for the most part, conducted at the ordinary 
temperature, or at such a higher temperature as I found compatible 
with the slow evolution of the gases; whenever it differed from the 
normal, viz., 15° C., in any of the experiments to be described, it will 
be mentioned specially. 

For the evolution of the gases a simple apparatus was employed, con- 
sisting of a small flask, fitted with an india-rubber plug, through 
which passed a dropping funnel and delivery-tube. At first the 
gases were passed through a second flask containing a solution of 
caustic potash, but as I found, on analysis of the gases collected 
directly, that no absorption took place when potash was introduced 
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into the laboratory-tube containing the gases, the second flask was 
abandoned. 

The gases, after the air had been displaced from the apparatus, were 
invariably collected over mercury. 

In a few experiments only, when the temperature was allowed 
somewhat to rise or when a stronger acid or a more concentrated 
solution of a salt had been used, I observed ruddy fumes of nitrogen 
tri- and tetroxide, which, as they act upon mercury, were not as a 
rule collected. 

The evolution of gas generally went on very slowly. Test-tubes 
were filled usually at intervals varying from ten to twenty minutes to 
half an hour or more. 

The analysis of the gases—for mixtures of two or more gases had 
invariably to be dealt with—was conducted in a Frankland’s gas appa- 
ratus. A portion was introduced into the laboratory-tube, then trans- 
ferred to the eudiometer and read off, the usual corrections for tempe- 
rature being made in each instance. The gas was next transferred 
back to the laboratory-tube, into which a small quantity of a saturated 
solution of caustic potash, and afterwards oxygen, had been introduced. 
The nitric oxide present in the mixture was converted into the 
next higher oxides, which were immediately absorbed by the potash. 
The excess of oxygen was removed by introducing a few drops of a 
concentrated solution of pyrogallic acid—potash being already present 
in the laboratory-tube—and the remaining gas-volume ascertained by 
transferring back to the eudiometer-tube. After this reading the 
laboratory-tube was disconnected and thoroughly washed to free it 
from the alkaline pyrogallate, and after drying and refilling with 
mercury it was replaced in its usual position. In conducting the 
subsequent analysis, I was guided by the amount and the relative 
proportions of nitrous oxide and nitrogen present. If, for instance, 
the mixture was large enough and was thought to consist almost 
entirely of nitrous oxide, hydrogen was introduced into the laboratory- 
tube and the volume measured in the eudiometer. This mixture was 
then fired by means of the electric spark and the contraction ascer- 
tained, which would, of course, be equal to the amount of nitrous oxide 
present. Occasionally, when no explosion could be obtained, and when 
the gas consisted almost entirely of nitrogen, a small volume of oxygen 
was introduced so as to ensure an explosion with the hydrogen. This 
known volume of oxygen, multiplied by three, was subtracted from 
the total contraction, the residual coutraction then equalling the volume 
of nitrous oxide. The gas now consisted of a mixture of nitrogen and 
hydrogen. 

To ascertain the accuracy of the analysis, the volume of hydrogen 
consumed in the contraction, and the total nitrogen present as nitrous 
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oxide and nitrogen were determined. This was done by adding excess 
of oxygen and again exploding and ascertaining the contraction. These 
data enabled me then to verify the determinations of nitrous oxide 
and nitrogen in the gas. 

Whenever the least uncertainty was felt as to the value of the 
results of an analysis, duplicate determinations were invariably made. 

For all the experiments I used the ordinary concentrated acid of 
specific gravity 1'42 containing 60 per cent. of the anhydride, N,0;; 
and whenever nitric acid is mentioned in this paper, this strength of 
acid is to be understood. 


Action of Nitric Acid wpon Copper. 


Experiment I.—In this experiment 60 c.c. of concentrated nitric 
acid were diluted with 120 c.c. of water and 130 c.c. of this dilute 
(1 in 3) acid measured into the flask containing 15 grams of copper 
(in thin strips). This amount of dilute acid added should, according 
to the usual formula given for the action of nitric acid upon copper, 
have been rather more than sufficient to dissolve the 15 grams of 
copper, with evolution of nitric oxide gas. The temperature was 
about 10°. In two or three minutes gas began to come off. Sample 
I was collected twenty minutes after the action commenced and sub- 
mitted to analysis, the results of which I will give in full, so as to 
illustrate the method adopted :— 


. Observed 
— pressure in | Tempera- —— 

er ~ sand the baro- ture. at 0° 

8°! meter tube. ; 
Volume introduced ........... II 705 °75 118° 198 -96 
: ar ‘ II 508 *4 11 ‘9° 10°14 
After absorbing nitric oxide. . { I 677 °4 12-0° 20.37 

Upon addition of oxygen...... I 710 *4 12°1° 51°9 
* hydrogen.... I 883 -2 12°1° 217 ‘04 
After explosion ..........+44- I 766 5 12°1° 105 ‘51 
Oxygen added ..........+005- I 912-0 12 -2° 244 °47 
After explosion ...........06: I 778 °7 12 -2° 117°13 


The level in the barometer-tube at reading II = 497°8. 
Reading I = 656°1 mm. 


The above analysis will be found on calculation to give :— 


Nitric oxide, 94°89 p. c.; nitrous oxide, 4°27 p. c.; nitrogen, ‘84. 


In order to save space, I shall not hereafter give the details of my 
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uamerous analyses, but merely the summary of the results obtained in 
a tabular form :— 


Percentage | Percentage | Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 
: 20 minutes after the evolu- , " 
ample 1...1] inten } 94°39 | 4:27 84 
»  II...| 30 minutes ditto 96 *83 2°11 1°06 
» ill...| 40 minutes ditto 92°78 6°04 1‘18 
~ 28s-.] howe ditto 84°44 12°70 2°86 
»  V...| 1lhour15 minutes ditto 83°31 13°44 3°25 


In this experiment it is noticeable that after collection of sample 1I, 
the percentages of nitrogen and nitrous oxide, and especially of 
the latter, gradually increased, whilst as a consequence, the percentage 
of nitric oxide gradually became less; and had the experiment been 
continued, there is reason to believe that the percentages of nitrous 
oxide and nitrogen would have kept on augmenting, whilst the per- 
centage of nitric oxide would have continued to diminish. 

Experiment II.—In this experiment 26 c.c. of nitric acid and 
104 c.c. of water were measured into the flask containing 15 grams of 
copper. The temperature of the diluted acid (1 in 5) was 17°, that 
of the room about 10°. The action throughout was very slow indeed, 
but regular. The evolution of the gas was so sluggish that none 
was collected, in order to allow for the displacement of the air, till 
about 24 hours after their action had commenced. 


| 
Percentage | Percentage | Percentage 
Time of collection. of Nitrie | of Nitrous of Remarks. 
Oxide. Oxide. Nitrogen. 
Sample 1| 23 hours after reac- 84°91 4°56 10°53 Took + hr. to 

tion had commenced collect 
» II} 10min. after sample 1 93 *22 3 73 3°05 — 
» III) 25 min. ditto 95°09 3°64 1°27 « BP ai 
»  LV| 1 hr. 5 min. ditto 95°27 _ — 
‘ V\| Lhr. 20 min. ditto 94°28 — —~- » Sh « 
» WI) Lhr. 25 min. ditto 95°48 3°93 *b9 » Sika 
» VII} 2hrs. ditto 95°96 3°26 ‘78 = ; 


The high percentage of nitrogen fonnd in samples I and II is in all 
probability due to the nitrogen of the air which had not been ex- 
pelled entirely from the flask. This would also account, if we compare 
these samples with those which follow, for the comparatively high 
percentage of nitrous oxide, due to the conversion of some of the 
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nitrie oxide, by the oxygen of the air in the flask, into higher oxides, 
and their partial absorption by the liquid. Otherwise, omitting the 
analyses of samples I and II, the relative percentages of nitric oxide, 
nitrous oxide, and nitrogen vary within very narrow limits throughout 
the whole experiment. 

It is to be noted also, that the amount of nitric acid used was not 
sufficient to dissolve much more than half the amount of copper 
present. 

Experiment III.—This experiment is somewhat similar to experi- 
ment I, as regards the relative proportions of acid, copper, and water 
employed. The principal difference consists in the employment of a 
Sprengel pump to produce a vacuum in the evolution flask previous to 
the introduction of the acid, in order to ascertain the influence which 
air, if present, had upon the composition of the gases first evolved, 
principally upon the percentage of nitrogen. 

120 c.c. of water were measured out into a flask containing 20 grams 
of copper, and the apparatus was then suitably connected with a 
Sprengel pump. As soon as a vacuum had been obtained, 50 c.c. of 
nitric acid were run in through the stoppered funnel. 


Percentage | Percentage| Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 
Sample I........| As soonas evolution began 84°44 14°33 1°23 
»  Il........| 10 min. after es 97 ‘00 1°91 1-09 
i.) Saar 30 min. after ” 64°27 29-30 4°43 
el) Ei ca bwie<ies 1 hr. 15 min. after,, 59 ‘53 32°73 7°74 
996 Veeco ce ee | 2 hrs. after " 60°87 31°75 7°38 
»  VI........| Last portions of gas...... 46 °52 43°27 10°21 


The conditions under which this experiment and experiment I were 
conducted are slightly different, for whilst in the latter case the ex- 
periment was performed when the atmospheric temperature was about 
10°,in the former it was about 19°. And again, in experiment I, 
the diluted acid was about the temperature of the room; in experi- 
ment III the addition of concentrated acid to the water in the flask 
caused still greater differences of temperature. 

For the rise in the percentage of nitric oxide in sample II, I am 
quite unable to account at present. Otherwise, in this, as in experi- 
ment I, the same facts will be observed, namely, that after collecting 
sample II the percentage of nitric oxide goes on steadily diminishing, 
whilst the percentages of nitrous oxide and nitrogen, and especially 
the former, continue gradually to increase towards the end of the 
experiment. 


~ oe 
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On thinking over the altered circumstances capable of producing 
this relative difference in the percentage of gases evolved, it occurred 
to me that it was most likely due to the cupric nitrate which had 
become dissolved in the acid solution. This led then to the next 
experiment. 


Action of Nitric Acid wpon Copper in the presence of Cupric Nitrate. 


Experiment IV.—In this experiment the relative proportions of acid, 
copper, and water were the same as in experiment I. 

43 c.c. of nitric acid were diluted with 86 c.c. of water, and in this 
diluted acid 40 grams of cupric nitrate were dissolved. This was 
made to act upon 15 grams of copper as before. Temperature of the 
room about 13°. 


Percentage | Percentage | Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 


Sample I........| In the early part of the| 67°65 27 60 4°75 
reaction 
ic ™ Bo kandiae Towards the close of the 40°21 51°10 8°69 
reaction 


In another experiment, performed with the same quantities of 
materials, I observed similar results, viz., a large increase in the per- 
centages of nitrous oxide and nitrogen evolved. I concluded, there- 
fore, that this result could be due to nothing else than to the 40 grams 
of cupric nitrate dissolved, in the first instance, and secondly, to the 
nitrate produced by the action of the acid upon the copper. 

Experiment V.—80 grams of cupric nitrate were dissolved in 104 c.c. 
of water, to which 26 c.c. of nitric acid had been added. When the 
nitrate had entirely dissolved, it was transferred to a flask contain- 
ing 15 grams of copper. The reaction went on very slowly at first 
(the temperature of the room being about 12°), so that the flask 
and its contents had to be gently heated to about 45°, before a quiet 
reaction was set up. 


Percentage| Percentage| Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 


Sample I........| 1 hour afterreaction began | 47°26 44°72 8 02 
ae frre: me pa 43 45 48°17 8°38 
es Peres es ” 41 °86 49 83 8°31 
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The gases were now evolved very slowly, and a tube placed to 
receive what gas might come off over night, was next morning found 
nearly filled, the apparatus being still perfectly air-tight. The analysis 
of this gas (sample IV) gave :— 


N,0, = 36°61 p.c. N.O = 5415 pc. N = 9:24 pre. 


5 cc. of nitric acid, diluted with 5 c.c. of water, were then intro- 
duced. This caused no apparent action. Another similar quantity 
of dilute acid was next added, when a feeble action became percep- 
tible. Heated to about 40° a further quantity of gas was given off 
(sample V) which on examination gave :— 


N,0, = 20°54 p.c. NO = 68°86 p.c. N = 10°6 


A more vigorous reaction having been set up, sample VI of gas 
was soon after collected, and gave on analysis :— 


N,0, = 11:93 p.c. NO = 75°62 p.c. N = 12°45 p.c. 


Some of the gas evolved was then collected in a test-tube to try its 
action on a glowing taper. The taper was immediately re-lighted, 
thus showing, independently of analysis, the very large percentage of 
nitrous oxide present. 

Soon afterwards sample VII was collected, which on analysis 
gave :— 


N,0, = 11°68 p.c. N,O = 76°01 pc. N = 12°31 pc. 


The gases were now coming off very slowly. Two more samples 
were collected at different times. Sample VIII gave :— 


N,0, = 15°39 p.c. NO = 73°45 pc. N = 11:16 p.c. 


After the addition of 6 c.c. of nitric acid, and application of gentle 
heat, sample IX was collected, which on analysis gave :— 


N,0, = 6°59 p.c. NO = 79°94 p.c. N = 13°47 p.c. 


These results being produced with 80 grams of cupric nitrate, I 
thought it desirable to see if the high percentage of nitrous oxide 
might not be still further increased by the employment of a nearly 
saturated solution of cupric nitrate. 

Experiment VI—120 c.c. of a nearly saturated solution of cupric 
nitrate, and 15 c.c. of nitric acid were measured out into the flask 
containing 15 grams of copper. 

The reaction began and went on quietly. 
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| | 
Percentage | Percentage |Percentage 
Time of collection. | of Nitric | of Nitrovs | of 
| Oxide. Oxide. | Nitrogen. 
po | | . 
Sample I........| 1 hour after the reaction) 32°13 | 46°52 | 21°35 
began | | 
| 61°66 | 13°25 


TI........| 2k hours ” - | 25-09 


As the reaction went on very slowly, 10 c.c. of nitric acid were 
added, when it proceeded more quickly, but still very quietly. 


Percentage | Percentage Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. | Oxide. | Nitrogen. 
Sample III ...... 1} hour after sample II .. 12 06 | 76°48 11°46 
» AV wccceeiShours » 8 » - 13°26 | 76°36 10°38 
| 


10 c.c. more of nitric acid were next added, and sample V collected 
soon afterwards. Sample VI was collected when the reaction had 
almost ceased. 


— Percentage |Percentage 
Time of collection. | of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 


Sample V ........| Given.....cseeesseeeess | 9°40 80°44 10°16 
ae | Prererre @ seveccovcesosesoos| FOS 82 *64 9°63 


The apparatus had to be left over night. Next day it was still found 
perfectly air-tight, and 10 c.c. more of nitric acid were added. The 
evolved gases were collected soon after. The analysis of sample VIL 
gave :— 


N,0, = 450 pc. N,O = 85:33 pc. N = 1017 p.c. 
The apparatus was then opened, and 15 grams of fresh copper 


introduced. Sample VIII was collected about two hours after, and 
gave on analysis :— 


N,0, = 13:89 pc. N.O = 7608 pc. N = 10-03 


10 c.c. of nitric acid were next added, and sample IX collected soon 
after, which on analysis gave :— 


N,0, = 5°83 p.c. NO = 81:31 p.c. N = 12°86 p.c. 
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The apparatus was now heated to about 60°, and sample X col- 
lected about ten minutes afterwards. The analysis gave :— 


N,0, = 20°40 p.c. N,O = 66°33 p.c. N = 13°27 p.c. 


Sample XI was collected when the reaction had all but ceased, and 
gave on analysis :— 


N,O, = 22°99 p.c. NO = 64°88 p-c. N == 12°13 p.c. 


I had hoped that in this experiment I should have been able to 
eliminate the nitric oxide altogether. My efforts, however, in that 
direction have been unsuccessful. But I believe that by careful 
management as regards the strength of the acid and the temperature 
of the liquid (both of which must be found out by experiment), the 
nitric oxide might be eliminated, for there is no doubt that both tem- 
perature and strength of acid influence the relative percentages of 
the gases evolved, as experiment VII will show. 

Experiment VII.—The percentage of nitrogen in the preceding expe- 
riment having been found rather high, it was thought desirable to 
demonstrate that the atmospheric nitrogen had nothing to do with it, 
and the experiment was repeated in a vacuum by employing, however, 
more than double the amount of acid, which, together with a rise in 
temperature, will be seen from the analytical tables to considerably 
influence the reaction. 

120 c.c. of a nearly saturated solution of cupric nitrate were mea- 
sured out intoa flask containing 15 grams of copper. The flask was 
then connected with the Sprengel pump. As soon as a vacuum had 
been obtained, 35 c.c. of nitric acid were run in. This addition of 
acid heated the liquid to about 30°, and soon caused a vigorous re- 
action. 

In the early part of this experiment, ruddy fumes of nitrogen tri- 
and tetroxide were evolved. 


| 


Percentage | Percentage |Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 


Sample I........ Soon after evolution began | 80°31 14°44 5°25 
ae | Serre ..-/40 min. ,, ” 55°99 37°72 6°29 
» Ill........| 1 hour ze 2 50°82 42°50 6°68 
we Eix<cscccslSkbet a 49°25 44°24 6°51 
ae. fe, ne 2}hours ,, ‘ 49°01 44°57 6°42 


 VI........| Towards the close........| 48°28 51°11 5 67 
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Action of Nitric Acid upon Copper in presence of Potassic Nitrate. 


Experiment VIII.—As in the preceding experiments the presence of 
cupric nitrate had exerted so marked an influence, I thought it of 
some interest to try other nitrates, beginning with potassic nitrate. 

105 c.c. of a saturated solution of potassic nitrate, and 25 c.c. of 
nitric acid were measured out into the flask containing 15 grams of 
The flask and con- 
tents were then heated to between 40°—50°, when the reaction set 
up, the temperature of the room being 13°. 


copper. 


At first there was all but no reaction. 


Percentage | Percentage 'Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 
Sample I........ 1 hour after the reaction 94°75 — ann 
began 
p Bebsecsenes 13 hour ,, ~ 94°69 3°60 1°71 
— eee 2 hours re e 94°63 3°96 1°41 
ae. 2 .| 23 hours _,, a 93 *80 4°62 1°58 
i © ieneseen Towards the close ...... 88 28 9°94 1°78 


During the whole of this experiment the evolution continued to be 
very slow; andthe relative gas percentages remained very nearly the 
same throughout. The last sample of gas showed only a slight increase 
of nitrous oxide. This is due, in all probability, to the cupric nitrate 
formed and dissolved in the liquid, and the results are very similar to 
those obtained in experiment II. The inference, therefore, to be 
drawn from them is, “ that the potassic nitrate in solution had little or 
no influence upon the evolution of the gases.” 


Action of Nitric Acid upon Metallic Copper in presence of Ammonic 
Nitrate. 


Experiment IX.—100 c.c. of a saturated solution of ammonic nitrate, 
10 c.c. of water, and 25 c.c. of nitric avid were measured out into the 
flask containing 15 grams of copper. The reaction soon began with- 
out the application of heat. 


Percentaze | Percentage |Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 
Sample I. .-+| 1 hour after reaction began 19 ‘71 21-22 59-07 
a eee een i 10°05 17°69 72 26 
7: | Cee 2 hours a “a 7-01 19-27 73°72 
oe EW se -|3 hours __,, ‘i 5°89 20 69 73°42 
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20 c.c. of nitric acid were then added; a vigorous action was 
again set up, and a considerable elevation of temperature produced. 
After allowing the reaction to go on for fifteen minutes, 1 collected 
sample V. 


| | | | 
Percentage | Percentage Percentage 
Time of collection. | of Nitrie | of Nitrous | of 
| Oxide. Oxide. | Nitrogen. 


Sample V........ 
a) Serre 


of acid 
1 hour after sample V ..| 0°29 | 30°80 


| 
| 
| | 
| | | 
| | 
| 
! 
| 
' 
| 


| 

an | | 

15 minutes after addition 8°38 | 12°10 | 
| 

| 


| 


The presence of ammonic nitrate seems here to be chiefly instru- 
mental in the development of a very high percentage of nitrogen. The 
percentage of nitrous oxide is, throughout, no doubt much higher than 
it would have been without the presence of the ammonic nitrate. But 
how to account for this high percentage of nitrogen, and almost total 
elimination of nitric oxide, is, I think, not very easy, unless we suppose 
that the NH, of the ammonic nitrate is acted on by the nascent nitric 
oxide, according to the following equation :— 


4NH, + 3N,0, = 6H,0 + 5N,, 


or, as I found in a subsequent experiment, that the action of zinc upon 
ammonic nitrate gives rise to the formation of much nitrite, it may 
be explained also by the chemical heat splitting up the nitrite into 
water and nitrogen, thus :— 


NO.NH, = N, + 2H.0. 


Another experiment performed without the addition of water gave 
similar results. 

Experiment X.—In this experiment I ran 100 c.c. of a saturated 
solution of ammonic nitrate, 30 c.c. of a saturated solution of cupric 
nitrate, and 20 c.c. of nitric acid into the flask containing 15 grams of 
copper. 

The temperature of the room was about 13°C. As very little gas 
came off, after the lapse of an hour 10 c.c. more of nitric acid were 
added, which produced, however, but little effect. After leaving the 
action to go on for rather more than an hour, to allow for the displace- 
ment of the air, a gentle heat was applied till the temperature of the 
flask and its contents rose to about 60°. Sample I was collected 
about fifteen minutes after, when the gases were coming off rather 
freely. 
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| 
Percentage | Percentage | Percentage 
| Time of collection. of Nitric | of Nitrous of 
| Oxide. Oxide. | Nitrogen. 
Sample I..... | 15 minutes after heating 0°69 23 *22 76°09 
i | ee 20 - after sample IT 0°49 31°20 68 °31 
| «See | Reaction had all but ceased 1°53 31°60 66 87 


The apparatus was allowed to remain all night, and next morning 
it was still found to be perfectly air-tight. 10 c.c. of nitric acid were 
added, which, however, produced scarcely any action. Heat was then 


applied, and sample IV soon after collected, which on analysis gave :— 
N,0, = 114p.c. NO = 29°38 pc. N = 69°48 p.c. 

After the evolution had continued for about an hour, sample V 
was collected. It was noticed that, whenever the lamp was taken 
away, the action went on sluggishly. The temperature to which the 
flask was raised was about 50°. 

The analysis of sample V gave the following results :— 

N,0, = 0°74 p.c. N,O = 34°84 p.c. N = 64°42 p.c. 

In this experiment the average amount of nitric oxide is less than 
1 per cent. This I think might have been anticipated on referring to 
the composition of sample VI of experiment IX; a large quantity of 
copper had, in fact, become dissolved, whereby the evolution of nitrous 
oxide was increased. I, therefore, tried to get in this experiment 
as nearly as possible the same conditions under which the gases of 
sample VI in the preceding experiment.had been collected, with 
what result will readily be seen by glancing at the analytical numbers. 


Action of Nitric Acid upon Zine in the presence of Ammonic Nitrate. 


Experiment XI.—150 c.c. of a saturated solution of ammonic nitrate 
were run into a flask containing 45 grams of pure zinc (in large 


sticks). 5 c.c. of nitric acid were then added. 


immediately, and went on regularly, but slowly. 
hydrate formed on the zinc, which did not, however, seem to hinder 


the reaction. 


The reaction began 
A quantity of zinc 


Percentage | Percentage | Percentage 
Time of collection. i of Nitrie | of Nitrous of 
; Oxide. Oxide. Nitrogen. 
Sample I....| 2 hours after evolution began | 961 7°17 83 *22 
» II....| 4-5 hours ditto i; & 5°38 89°18 
| 
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i 5 c.c. more of nitric acid were then added, when the reaction again 
| went on briskly, and the hydrate for the most part dissolved. The 
tubes were examined from time to time; they all gave indication of 
the presence of nitric oxide down to 2 per cent. 

The principal feature of this short experiment is the high per- 
| centage of nitrogen. It is perhaps rather strange why the percentage 
| of nitrous oxide should be so low. Probably an experiment performed 
with saturated solutions of ammonic and zincic nitrates would give 
different results. 

| I also find that zinc is acted upon by ammonic nitrate, without any 
acid being present, with evolution of 90—99 p.c. of nitrous oxide, 
| the remainder consisting of nitrogen. The action, however, is ex- 
| ceedingly slow. 


i 
| Action of Nitrie Acid upon Iron in presence of Ammonic Nitrate. 


j Heperiment XITI.—120 c.c. of a saturated solution of ammonic 
' nitrate and 5 c.c. of nitric acid were measured out into the flask con- 
taining 4 grams of steel foil. A reaction readily took place. 


Percenta e | Percenta e} Percentage 
. . . ma) Te g ° 

Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. Nitrogen. 


Sample I...| 1} hour after reaction began 4°93 13 -60 81°47 i 
» II...| 2-8 hours ditto 7°74 13-16 79°10 ; 
» III...| 8-4 hours ditto 7°31 17°55 75°14 : 


; There is nothing particularly noticeable in this experiment beyond 
what has already been stated in experiment XI. The results are, as 
might have been expected, similar to those of the previous experiment. 
i A reddish-brown basic nitrate was left in the flask. 


I Action of Nitric Acid upon Mercury in presence of Ammonic Nitrate. 


; Experiment XIII—In this experiment I measured out 30 c.c. of 
\ a saturated solution of ammonic nitrate and 5 c.c. of nitric acid into 
i the flask containing 6 grams of mercury. The action began and con- 
I tinued very slowly. It was allowed to go on for the remainder of the 
i day, and in the evening a test-tube was placed to receive the evolved 
gases (sample I). Next morning I found the tube full of gas, and 
the reaction still going on quietly. Sample II was collected during 
the second day. 
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Percentage | Percentage | Percentage 


of Nitric of Nitrous of 
Oxide. Oxide. Nitrogen. 
Sample I......... 5 ‘20 2°42 92°38 
1 4°05 0°12 95 °83 


The experiment was then left for a couple of days, when it was 
found that all the mercury had been dissolved, with the exception of a 
minute globule. Six grams more of mercury were then added. This 
caused some slight fresh reaction to be set up, Crystals formed on 
the mercury, and at length entirely covered the metal. To remove 
these crystals, I added 4 c.c. of nitric acid and 5 c.c. of water, and 
heated to between 30° and 35°, when they dissolved, and the gases 
came off much more rapidly. 

Sample III was then collected, and sample IV a few hours after- 
wards, 


Percentage | Percentage | Percentage 
of Nitric | of Nitrous of 
Oxide. | Oxide. Nitrogen. 
| 
Sample III........ 2°87 — 97°13 
WW wecoenes 1°85 | ‘09 98 -06 


In this experiment, more than in any other, the tendency to form 
nitrogen in the presence of ammonic nitrate was exhibited. Towards 
the close of the reaction the nitrous oxide had been totally eliminated, 
and the nitric oxide reduced to less than 2 per cent. I believe that 
nitrogen only would have been obtained had the necessary conditions, 
viz., proportions of acid, metal, and nitrate, been accurately known. 


Action of Nitric Acid upon Silver. 


Experiment XIV.—In this experiment 15 c.c. of water, 5 c.c. of 
nitric acid, and 5 grams of silver were employed. The silver was 
pure, and granulated. The gases came off very slowly. The tempe- 
rature of the room was about 19°. 


Percentage | Percentage |Percentage 
Time of collection. of Nitric | of Nitrous of 
Oxide. Oxide. | Nitrogen. 


Sample I..../ 14 hour after reaction began ..| 85°54 1°54 12°92 
»  II1....! 23 hours - a 91 ‘06 lost. lost. 
» III....| Towards the end of the re- 85 *94 none. 14°06 
action. 
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The only points worthy of notice in this experiment are: Ist, the 
high percentage of nitrogen; and 2nd, the total absence of nitrogen 
trioxide, and (in sample ITI) of nitrous oxide. No ruddy fumes were 
observed in the evolution flask. 

Experiment XV.—In order to test the action of nitric acid upon 
silver in presence of ammonic nitrate, I measured out 15 c.c of a 
saturated solution of ammonic nitrate and 5 c.c. of nitric acid into a 
flask containing 5 grams of silver. The reaction was set up much 
sooner, and the gases were evolved at a much greater rate than in the 
last experiment. 


| | 
Percentage | Percentage ‘Percentage 
Time of collection. of Nitric | | of Nitrous | of 
Oxide. Oxide. | Nitrogen. 


| ies 
| | 
a - soe! 2 hours after reaction began ..| 15°96 1-40 | 82-64 
33 hours mm we | 12°97 | 1°04 | 85°99 
| Towards the end of the reaction 4°07 | 1°28 | 94 65 


| 
' 


= Ht 


In this experiment, as was to be expected, the ammonic nitrate 
gives rise to a high percentage of nitrogen. With silver the tendency 
to form nitrous oxide is not very marked, as throughout the experi- 
ment the percentage of this gas remained nearly stationary. 


At the suggestion of Dr. Frankland, I also began to study the 
action of nitric acid upon metals in the presence of nitrates of organic 
bases. I obtained some rather curious results as far as I have gone; 
but as I intend to continue my investigation in this direction, I will 
only briefly state one result already obtained. 


Action of Nitrie Acid wpon Mercury in presence of Nitrate of 
Ethylamine. 


_ Experiment XVI.—In this experiment 9 c.c. of nitric acid, 27 c.c. of 
water, and 20 c.c. of a solution of nitrate of ethylamine were mea- 
sured out into a flask containing 7 grams of mercury. As, however, 
no reaction occurred, 10 c.c. more of nitric acid were added. The gas 
then came off, and appeared to be little soluble in the liquid. About 
an hour afterwards, however, scarcely a bubble escaped to the surface, 
as ‘absorption took place before the gas had time to rise to the surface. 
After the lapse of a few hours, gas was again evolved, and was col- 
lected and analysed. It was found to contain— 


CO, = 29°73 p.c. N20, = 11°86 p.c. N = 56°58 p.c. 
N,0O = 1°83 p.c. 
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To confirm this unlooked-for occurrence of a high percentage of 
carbonic anhydride, 

Experiment XVII was undertaken. In this experiment I employed 
20 c.c. of water, 20 c.c. of nitric acid, 30 c.c. of the nitrate of ethyl- 
amine solution, and 8 grams of mercury. The experiment went on 
very similarly to the previous experiment. Sample I was collected a 
few hours after the beginning of the reaction. Sample II towards 
the end. 


Percentage Percentage Percentage 
of Carbonic of Nitric of Nitrous ryan 
Anhydride. Oxide. Oxide. * gen. 
Sample J...... 39°35 11°59 2°68 46 °38 
oe eens Ss 39°90 11°57 1°05 47 *48 


The carbonic anhydride of the latter experiments must of necessity 
be due to the carbon of the ethylamine. In other respects the ethyl- 
amine acts, as was to be expected, in a manner similar to that observed 
in the case of ammonic nitrate. 


Summary. 


(1.) The action of cold and dilute nitric acid upon copper gives 
rise chiefly to the evolution of nitric oxide 90—95 p.c. Rise of tem- 
perature or increased strength of acid produces a more vigorous re- 
action. As the solution becomes saturated with cupric nitrate, the 
volume of nitrous oxide increases. 

(2.) Nitric acid acting upon copper, in presence of a strong or 
nearly saturated solution of cupric nitrate, gives rise to the formation 
of all but pure nitrous oxide—as much as 85 per cent. 

(3.) The presence of potassic nitrate has little or no influence upon 
the evolution of the nitric oxide from copper and nitric acid. 

(4.) The presence of ammonic nitrate gives rise to the evolution 
chiefly of nitrogen and nitrous oxide, together with varying amounts 
of nitric oxide. 

(5.) The action of nitric acid upon zinc, in presence of ammonic 
nitrate, gives rise chiefly to the formation of nitrogen gas. 

(6.) Iron gives similar results. 

(7.) Mercury, nitric acid, and ammonic nitrate, give nearly pure 
nitrogen. The action is, however, very sluggish. 

(8.) Nitric acid upon silver: chiefly nitric oxide and nitrogen. 
Nitrous oxide is all but absent. 

(9.) Silver and ammonic nitrate gives rise to the formation of 
nitric oxide, but chiefly of nitrogen (82—64 per cent). 
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These experiments were made in the Gas Laboratory of the Royal 
College of Chemistry, South Kensington. I have to thank Dr. Frank- 
land and Mr. Valentin for the interest shown and the assistance 
they have rendered me. 


XLI.—On Nitrosyl Tribromide, and on Sulphur Bromide. 


By M. M. Parrison Muir, F.R.S.E., Assistant Lecturer on 
Chemistry, the Owen’s College, Manchester. 


1. Bromide of Nitrosyl. 


§1. Lanpout has shown (Ann. Chem. Pharm., exvi, 167) that, for the 
temperature-interval —7° to —15°, nitric oxide (NO) is absorbed by 
bromine in the proportion of one molecule of the former to one atom 
of the latter, with formation of the compound NOBr, nitrosyl mono- 
bromide. On boiling, this liquid is partially decomposed, yielding the 
dibromide, NOBr,.. The boiling point of the dibromide varies from 
30° to about 50°, the fraction which boils from 50° to 53° containing 
an amount of bromine agreeing with that required by the formula 
NOBr;. By saturating bromine with nitric oxide at ordinary tempe- 
ratures, Landolt also obtained a liquid which on analysis was found 
to contain an amount of bromine agreeing with the same formula 
NOBr;. 

§ 2. Inasmuch as the amount of gas absorbed by a liquid varies with 
the pressure, in the case of mechanical absorption, but does not so 
vary when true chemical combination takes place, I thought it might 
be interesting to determine whether the amount of nitric oxide ab- 
sorbed by bromine is dependent upon the pressure or not. 

§ 3. A quantity of bromine was placed in a small flask which was 
surrounded with water so as to maintain a uniform temperature ; dry 
nitric oxide was passed through the bromine for several days. During 
the first part of the operation a small quantity of heat was evolved ; 
at the end of the third day the liquid in the flask was of a dark 
brownish-red colour ; it emitted fumes of nitrogen oxides when exposed 
to the air, and was decomposed by a large quantity of water, with 
formation of a colourless liquid having an acid reaction (probably 
containing hydrobromic and nitric or nitrous acids). The amount of 
bromine in this liquid was found to be equal to 86'89 per cent. The 
formula NOBr; requires 88°89 per cent. 

In the foregoing experiment the temperature of the bromine was 
maintained at 15°, the pressure being almost exactly 760 mm. 
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§ 4. Another experiment similar to the above was carried out, but in 
this instance the passage of nitric oxide was maintained for three 
hours only, as it was found that at the end of this time the bromine 
was saturated with the gas. 

The liquid contained 88°04 per cent. of bromine. 

§5. Similar experiments were carried out at varying pressures; the 
results were as follows :— 


Calculated Found. 
for NOBr;. “I. Il. ll. iv. Vz. 


Percentage of bromine 88°89 86°89 8804 876 895 85:2 
Pressure in millimeters 


of mercury....... — 760° 760° 500° 400° 250° 


~ 


§6. As the question which I proposed to myself was—Does the 
amount of nitric oxide absorbed vary with the pressure or does it not? 
I did not consider it necessary to obtain absolutely pure bromine, and 
inequalities in the samples of bromine operated upon may account for 
the slight discrepancies in the results obtained. The general result is, 
however, I think, satisfactorily established, viz., that the variation in the 
amount of nitric oxide absorbed by bromine shows no definite relation 
to the pressure; and the liquid obtained at ordinary temperatures, but 
under different pressures, contains an amount of bromine fairly agree- 
ing with that required by the formula NOBr,. 

§ 7. This dark-red liquid is decomposed on heating, copious fumes 
of nitrogen oxides being evolved, followed after some time by the 
vapour of nearly pure bromine. In other respects it reacts in the 
manuer described by Landolt in his paper already cited. 

From these experiments it would appear that the compound NOBr,; 
exists (of course I do not pretend to say that this formula represents 
the true molecular weight of the substance), but that it is easily dis- 
sociated by heat. 


2. Bromide of Sulphur. 


$1. In a paper in Pogg. Ann. for 1833, Rose shows that the ex- 
istence of any true chemical compound of bromine and sulphur is 
doubtful, but that if any such compound exists it is certainly decom- 
posed on heating. 

In a paper published in the August and September Number of the 
Journal of the Chemical Society for 1873, “On Sulphur Bromide,” 
Hannay arrives at the same conclusion as Rose. 

For the experiments which I am about to describe, I can hardly put 
forward any claim to great novelty ; nevertheless, as the study of the 
bromine analogues of the chlorine compounds is very interesting, and 
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as these experiments are a small contribution towards the solution of 
the general problem involved in this study, I shall lay them before the 
Society. 

§ 2. Rose found that on adding bromine to small pieces of sulphur, 
no sensible evolution of heat occurred. Hannay found that “on 
adding sulphur to bromine in the proportion of 32 to 80 to form SBr, 
a little heat is evolved.” 

I have tried this experiment several times with finely-powdered 
sulphur, and I find that if the sulphur is added to the bromine contained 
in a bottle, the greater part of the sulphur floats upon the surface of 
the bromine, but that in time it sinks down and is dissolved with 
evolution of a little heat; if, however, the bottle containing the two 
substances be shaken several times, the sulphur is almost instantly 
dissolved, and a very large quantity of heat is evolved. 

§ 3. The liquid which was thus obtained was of a ruby-red colour, 
very different from the black-red of bromine ; it emitied slight fumes 
in the air, which reddened blue litmus-paper; it had an odour 
closely resembling that of chloride of sulphur. After some days, 
especially if the bottle was not kept closely stoppered, the liquid had a 
more acid odour, and on exposure to the air emitted denser fumes, 
which were extremely acid; this change no doubt was due to the 
formation of a small quantity of hydrobromic acid by the action of the 
moisture of the atmosphere. 

$4. Rose and Hannay both found that on distilling the liquid 
obtained as above described, it began to split up; that the first part of 
the distillate was nearly pure bromine, but that the percentage of sul- 
phur gradually increased with increase of temperature. Neither of 
these chemists informs us what were the temperatures at which he col- 
lected separate distillates. 

On submitting the dark ruby-red liquid to distillation, it began to 
boil at about 60°, and the thermometer rose steadily until it neared 
190° ; it then very slowly crept up to 200°; on reaching which point 
it again more quickly ascended to 220°; the residue in the retort now 
became nearly solid. The fraction 190° to 200° was collected sepa- 
rately ; it amounted to fully one-half of the entire liquid. _ This liquid 
was dried by contact with calcium chloride, again distilled, and the 
portion 190° to 200° again collected in a separate receiver. 

‘8823 gram was added to a quantity of water acidulated with nitric 
acid, whereby it was gradually decomposed ; after several days sulphur 
only remained insoluble ; this was filtered off, the solution was made 
up to 500 c.c., and the bromine in 100 c.c. precipitated by means of 
silver nitrate; ‘2855 gram AgBr and ‘0037 gram Ag was obtained. 
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Calculated 
for S,Bro. Found. 
Percentage of bromine .......... 71:43 70°39 
™ rn 28°57 29°61 (by difference). 


§ 5. Another quantity of the red liquid was prepared and submitted 
to distillation, the fraction 180° to 185° being collected separately. 
This was dried and fractionated three times, the portions which came 
over below 165°, from 165° to 180°, from 180° to 185°, and, finally, 
above 185°, being in each case collected separately. Two quantities of 
the fraction boiling between 180° and 185°—after the third distillation 
—were weighed out, decomposed by means of strong nitric acid (this 
was the method adopted by Rose), and the sulphur estimated, with the 
following results :— 


Calculated Found. 
for S,Brz. I. I. 
Percentage of sulphur.. 28°57 20°10 19°71 
9 bromine... 71°43 79°90 80°29 (by difference). 


§ 6. These numbers show that, on distilling the liquid obtained by 
mixing sulphur and bromine in the proportions indicated by their 
atomic weights, a considerable portion, fully one-half, comes over 
between 185° and 200°; that this liquid on analysis yields numbers 
agreeing fairly well with the formula 8,Br2, but that on again distilling 
it undergoes decomposition, and that that portion of it which boils but 
a few degrees lower than the former average boiling point now contains 
about 8 per cent. more bromine than is required by the above formula. 

§ 7. According to Loéwig (Gmelin’s Handbook, ii, 283), the liquid 
which is formed by mixing bromine and sulphur in the proportion of 
75 parts of the former to 32 parts of the latter, originally contains 
Br,S.,(or BrS), but on distillation this splits up into Br,S and sulphur 
which remains in the retort. No analytical numbers are given in 
Gmelin’s book. 

Now the results which I have obtained point to the conclusion that 
no such compound as Br,S is produced on distilling Br,S,. It may be 
possible to obtain a fraction of the distillate, the amount of bromine 
in which shall correspond to that required by the above formula; 
looking, however, at the whole phenomena which attend the distilla- 
tion of Br.S., it appears to me that the supposition of the formation 
of a definite compound, Br,S, is not countenanced in any way by these 
phenomena. This conclusion is further borne out by the following 
experiments. 

§ 8. An excess of finely divided sulphur was added to bromine, and 
the liquid hereby formed was boiled in a long-necked flask fitted with 
an upright condenser for 15 hours; the liquid was then distilled. It 
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began to boil at about 70°, but the greater part came over between 
185° and 205°. The fraction boiling between these points was again 
submitted to distillation ; it began to boil at about 60°; that which 
came over between 180° and 190° was collected separately and again 
_ distilled ; boiling once more commenced at 60°, and nearly the whole 
of the liquid came over below 185°. A part of the fraction which in 
the first distillation had boiled between 185° and 205° was now distilled 
under a pressure of 450 mm. Boiling began at 45°; the thermometer 
gradually rose until it reached 165°, between which point and 180° the 
greater part of the liquid distilled over; and after this the thermometer 
quickly rose to 210°, when sulphur only remained in the retort. 

§ 9. In order to obtain, if possible, bromide of sulphur in a more 
definite form, I added to powdered sulphur an amount of bromine 
more than sufficient to form the compound S,Br,, and passed a stream 
of dry carbon dioxide through the liquid so obtained for six hours, the 
temperature of the liquid being maintained at 15°. At the expiry of 
this time two determinations of the sulphur were made. 


Percentage of sulphur found.... No. 1, 27°59 No. 2, 28°18 


These numbers agree fairly well with the amount required by the 
formula S,Brz, viz., 28°57 per cent. 

Another portion of the liquid containing excess of bromine was 
submitted to the action of carbon dioxide for six hours, the tempera- 
ture being maintained at 50°. Two sulphur estimations gave the fol- 
lowing results : 


Percentage of sulphur found.... No. 1, 28°68 No. 2, 29°10. 


Dry carbon dioxide was now passed for five hours through a third 
portion of the above-mentioned liquid, the temperature being main- 
tained at 90°. The sulphur was again twice estimated : 


Percentage of sulphur found.... No. 1, 27°94 No. 2, 28°20. 


§ 10. From these experiments I conclude that sulphur and bromine 
unite together at ordinary temperatures to form the compound 
S.Br, (or SBr); that heat causes a gradual dissociation of the mole- 
cules of this substance, but that even at 190°, molecules having the 
above atomic structure preponderate in the vapour; on removing the 
products of decomposition from the sphere of action, a further dissocia- 
tion sets in, and these phenomena repeat themselves until the whole of 
the compound molecules are split up. 

Sulphur bromide is decomposed slowly by cold, more quickly by hot 
water, with formation of hydrobromic acid, sulphur acids, and free 
sulphur. Strong nitric acid very quickly converts it into hydrobromic 
and sulphuric acids. If this substauce is dropped upon coarsely- 
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powdered arsenic, great heat is evolved, and on distilling arsenic tribro- 


mide is obtained; in this respect the bromide behaves in a manner 
exactly analogous with the chloride of sulphur (8,Cl.). 

§ 11. The properties of sulphur bromide are not other than might 
have been expected from a general comparative survey of the com- 
pounds of chlorine and bromine with the non-metallic elements. 
Chloride of hydrogen is more stable than bromide of hydrogen; 
chloride of phosphorus than bromide of phosphorus; chloride of iodine 
is a definite compound, bromide of iodine is very indefinite ; phospho- 
rus sulphochloride is much more stable than the corresponding 
bromide; and so throughout the series chlorine exhibits a higher 
degree of chemical energy than bromine. 

§ 12. If sulphur chloride, 8,Cl,, be saturated with chlorine, placed 
in a vessel surrounded by a freezing mixture, and subjected to the 
action of dry carbon dioxide for some hours, excess of chlorine is 
removed and a liquid remains which on analysis gives numbers agree- 
ing with the formula SCl,. I have tried a similar experiment with 
sulphur bromide, but not with a similar result. A quantity of sulphur 
bromide was prepared as described above by mixing sulphur with 
bromine and removing the excess of the latter by meaus of carbon 
dioxide. A quantity of bromine was added more than sufficient to 
form the required substance SBr2, the liquid was placed in a flask 
surrounded with a freezing mixture of pounded ice and salt, and dry 
carbon dioxide was passed through for two and a half hours. A portion 
of the liquid—still surrounded by the freezing mixture—was with- 
drawn, and the amount of sulphur in it was determined. 


Calculated 
for SBr.. Found. 
Sulphur = 16°66 p.c. 12°32 p.c. 


Bromine = 83°34 ,, — 


The passage of carbon dioxide was continued for an hour and a half, 
when another portion of the liquid was removed and analysed with the 
following result : 

Sulphur = 13°28 per cent. 


These numbers showed that the liquid yet contained more bromine 
than is required by the formula SBr,. The passage of the gas was 
therefore continued for a further period of six hours, when it was 
analysed : 

Sulphur = 20:42 per cent. 
Bromine = 79°58 per cent (by difference). 


The amount of bromine had now therefore fallen below that re- 
quired by the formula. Had I continued to pass carbon dioxide 
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rough the liquid, I do not doubt that I should eventually have ob- 
tained the compound 8,Br.. 

§ 13. At the temperature of a mixture of salt and ice the compound 
SBr, does not therefore exist. If this body does exist, it is certainly 
more unstable than the corresponding chloride. 


XLII.—On some Metallic Derivatives of Cowmarin. 
By Rosert WIit.iamMsoOn, F.C.S. 


Bleibtreu has remarked (Ann. Chem. Pharm., lix, 177; Gm. xiii, 
321) that coumarin dissolves in hot potassic hydrate, forming a yellow 
solution, from which acids precipitate the coumarin unchanged. 

Mr. Perkin has stated (Chem. Soc. J., xxii, 192) that this 
yellow liquid is not simply a solution of coumarin in potash, but is a 
chemical compound of coumarin with the alkali: and he has shown 
that by employing an excess of the former, and adding a solution of 
argentic nitrate to the product, a yellow precipitate is formed of the 


composition CsH.0,-48 } O, which is analogous to a silver derivative 


obtained by Bleibtreu from nitro-coumarin, viz., CsHsNO.0:. 48 } O 


(Ann. Chem. Pharm., lix, 177; Gm., xiii, 8321; Perkin, Chem. Soc. J. 
[2], vi, 53, 472). 

He also mentions that the homologues of coumarin dissolve in 
potassic hydrate, and in these instances, by boiling the solution until 
it is very concentrated the alkaline derivative separates out as an oily 
fluid, which, on cooling, forms a tenacious mass. 

As this peculiar class of derivatives has not been examined at all in 
detail, it was thought desirable to investigate them more fully, and as 
it seemed probable that the alkaline derivatives might be useful for 
the preparation of other metallic compounds, it was considered ex- 
pedient that they should be examined first. 


Sodic Hydrate and Coumarin. 


Pure sodic hydrate, prepared by dissolving sodium in water, was 
boiled for a few minutes with an excess of coumarin. The solution was 
then cooled and filtered, and the filtrate was freed from uncombineil 
coumarin by treatment with hot benzol, which was well agitated with 
the solution and decanted. This operation usually had to be repeated 
five or six times, and after boiling off the adhering benzol, a solution 
of the pure sodic compound was obtained. 


ions 
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This solution has a pale-yellow colour, and when diluted it exhibits 
a very marked green fluorescence. 

It is immediately decomposed by acids, the coumarin separating as a 
white floculent precipitate. 

It is gradually decomposed even by carbonic anhydride, so that it 
must not be much exposed to the air. 

At first I thought that this precipitation of the coumarin might 
afford an easy method of separating it quantitatively from the sodium, 
by simply filtering and estimating the sodium in the liquors. Owing, 
however, to the partial solubility of coumarin in the filtrate and the 
difficulty of extracting it, complete separation by this method was 
impracticable. 

I therefore evaporated the solution to dryness, and heated the 
residue to 120° till its weight became constant. Combustions and 
sodium determinations were then made, which gave the following 
numbers :— 


{ 287 gram of substance yielded 
| ‘184 ,, of sodic sulphate. 
Preparation 1.4 °316  ,, of substance gave 
‘548 4, of carbonic anhydride, and 
aan » of water. 


‘346 =, of substance gave 
‘597 ~~, of carbonic acid. 

‘552 =,, «of substance gave 
3475 ,, of sodic sulphate. 


Preparation 2. 


Preparation 3 pn » Of substance gave 
7 "(+284 » of sodic sulphate. 


These numbers give percentages agreeing with those for the formula 
C,H,O,.2NaHO, as the following comparisons will show :— 


Experiment. 
Theory. I II. III 
Th. Sawtee 108 47°78 47°34 47°05 — 
A i can ius 8 3°54 3°64 — _— 
i teaeae 64 28°33 — — 
Ds inws ‘ 46 20°35 20°63 20°32 20°28 
226 100°00 


Having determined the relative proportions of sodium to coumarin in 
the compound, in all subsequent experiments two equivalents of sodic 
hydrate to one of coumarin were boiled together, thus avoiding excess 
of coumarin and obviating the troublesome treatment with benzol. 
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A solution prepared in this way was placed in vacuo over sulphuric 
acid. It evaporated to a thick, yellow, gummy product, which 
did not crystallise or dry up even after a fortnight. At 100° it 
became stiffer and lost water, and after a few hours the whole became 
a crystalline mass. The crystals were first formed on the sides of the 
vessel in flat circular discs, with radiations from a central nucleus. At 
about 150° they lose water and become anhydrous, but at the same 
time undergo some change in constitution, as their solution no longer 
gives coumarin on being acidulated. In my experiment the loss of 
water was slightly below the theoretical, but an analysis of the product 
gave numbers not far differing from theory. 

‘218 gram of substance gave 
144 ,, of sodic sulphate. 


This represents 21°39 per cent. of sodium. 
Theory, C,H,O,.Na,0 requires 22°11 per cent. of sodium. 


The composition of a di-sodic coumarate would be C,H;Na,0;, which 
is identical with that of the above formula, C,H;O,.Na.0. Di-sodic 
coumarate, though a possible compound, has not yet been obtained, 
but if this were that product, it would yield coumaric acid on treat- 
ment with an acid. This would have been of considerable interest, as 
there is no satisfactory method of obtaining coumaric acid in 
quantity. 

It was disappointing therefore to find that on acidulating no appre- 
ciable amount of coumaric acid was formed, but instead there was a 
quantity of a brown, plastic, uncrystallisable substance, which was 
easily soluble in alcohol and caustic alkalis, but insoluble in water 
and ammonia. It fuses below 100°. I have not examined it further. 


Potassic Hydrate and Cowmarin. 


The potassic derivative is obtained in exactly the same way as the 
sodic, by substituting potassic for sodic hydrate. 

In the specimen analysed an excess of coumarin was employed, and 
subsequently removed, as above, with hot benzol. 

The specimen analysed was dried at 120°. It was not crystalline, 
though no doubt it might have been obtained so. In all other respects 
it resembles the sodic derivative, and a determination of the potassium 
gave the following numbers :— 

‘260 gram of substance yielded 
168 ,, of potassic sulphate, 


corresponding to 29°00 per cent of potassium. 
The formula C,H,O,.2KHO requires 30°21. 
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Some difficulty was experienced in obtaining good numbers in the 
sodic and potassic derivatives, as they are extremely deliquescent and 
readily decomposed by carbonic anhydride. 

I have found it best to dry them in a current of pure air, which 
passes over the salt, contained in a small flask. After heating for 
some time at 100°—120° the salt is to be transferred to a hot mortar 
and pounded. This operation is conducted inside a water oven. The 
powder is then returned to the flask and heated to 120° till the weight 
is constant. 

Combustions were made with chromate of lead; and sodium determi- 
nations by partial ignition, then exhausting the residue with water, 
and weighing as sulphate. 


Coumarin and Barie Hydrate. 


A boiling solution of baric hydrate dissolves coumarin, forming a 
yellow liquid. This on evaporation leaves a sticky, gummy mass, 
which stiffens on heating further, forming a brittle and deliquescent 
substance. The specimen analysed continued to lose water up to 
200°, but the weight then became constant and a determination of 
the barium was made. 


‘299 gram of substance gave 
*222 =, ~— of baric sulphate. 


This corresponds to 43°64 per cent. of barium. 
The formula C,H,0,Ball? requires 43°21. | 


The barium salt is similar in properties to the alkaline derivatives, 
and like them it is easily decomposed by acids and is excessively 
soluble in water. I have not obtained it crystalline. 

By heating baric hydrate and coumarin in a sealed tube to 200° C. 
for a few hours a different barium compound is formed. 

The liquid in the tube becomes darker coloured and decomposes, a 
bright yellow granular precipitate gradually depositing. This was 
separated from the mother-liquor and both were examined. The liquor 
was warmed and acidulated, when a reddish-brown, pasty precipitate 
appeared, but no coumaric acid crystallised out on cooling. This red 
precipitate was insoluble in water, but freely dissolved by hot potash 
and also by alcohol. 

The bright yellow precipitate was found to be largely mixed with 
baric carbonate, and it was almost insoluble in water. On treatment 
with acids it yielded a red amorphous powder, soluble in hot alcohol. 


if 
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Argentic Oxide and Coumarin. 


When sodic hydrate is saturated with coumarin, as above, and a 
solution of argentic nitrate added, a beautiful canary-yellow precipitate 
is formed, which Mr. Perkin briefly described some time ago (Chem. 
Soc. J., xxii, 192), and he assigned to it the formula C,H,0,.Ag.0. 

The following analyses were undertaken to confirm this formula :— 


(‘252 gram of substance gave 

143 ~=—,, sof silver. 

Preparation 1. 4°5355 ,, of substance gave 

‘572 ~,, of carbonic anhydride, and 
| “092 », Of water. 

(338 ,, of substance gave 

190 =,,_~=s«oof silver. 

Preparation 2. - ‘4535 ,, of substance gave 

‘476 4, of carbonic anhydride, and 
| 073 5 Of water. 


These numbers give percentages agreeing with those calculated from 


the formula C,H,O,.Ag,0. 


Theory. I. If. 
Cp cccess 108 28°57 29°13 28°65 
|; ee 6 1°59 1:90 1-79 
Os coceee 48 12°70 — — 
Ags... . 216 57°14 56°76 56°50 
378 100-00 


The silver was estimated as metal by ignition, the carbon and 
hydrogen by combustion with oxide of copper. 

In order to obtain the pure silver derivative, some precautions are 
necessary. The precipitation must be made in the cold, and only a 
few drops of argentic nitrate at first added, to remove any traces of 
free caustic soda in the product. The slight precipitate is then to be 
filtered off and the precipitation completed in the filtrate. The re- 
sulting precipitate is to be well washed on a filter with cold water 
and subsequently with alcohol and ether, which removes any free 
coumarin. 

It must be dried carefully, as it blackens above 100°, and some- 
times below. On strongly heating it gives off coumarin, which is also 
liberated by treating it with nitric acid. 

It is very definite and uniform in composition, and appears to be per- 
manent if kept in the dark, but it gradually blackens on exposure to 
light. 
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Plumbice Oxide and Cowmarin. 


Plumbic nitrate or acetate precipitate a light yellow compound when 
added to a solution of the sodic derivative afore mentioned. 

Accompanying this precipitate there is always a very large amount 
of free coumarin. For analysis I have found it best to preci- 
pitate in three fractions, working only with the second one, which 
must be washed with water, dried and pounded. The powder must 
then be digested several times with ether until all free coumarin has 
been removed. 

Lead determinations were made by drying at 100°, decomposing 
with nitric acid, and precipitation as sulphate. This precipitate must 
be well washed with alcohol to remove coumarin. 


1.—'324 gram of substance gave 
‘327. ~,, of plumbic sulphate. 

2—'319 ,, of substance gave 
326 =©,, of plumbic sulphate. 


Calculated into percentages, these numbers represent— 


1.—69°5 per cent of lead. 
2.—69°82_—s, ” 


The formula C,H,O2.2PbO requires 69°93. 

This lead salt does not, however, seem very definite in constitution, 
as two combustions both came out rather low in the carbon, and the 
different fractions seem to vary in composition. 

A given weight of the sodic derivative yields on precipitation only 
about half the weight of lead precipitate that the coumarin in it might 
form, but as a large amount of free coumarin also separates, the reac- 
tion probably is as follows :— 


2(CyH.0,N°H0) + 2Pb(NO,)2 = CHO. + 
Coumarin. 
C,H,0,2.2PbO + 4NaNO, + 2H.0. 


Yellow precipitate. 


The lead salt is insoluble in water, alcohol, and ether, but dis- 
solves in an excess of plumbic nitrate, and falls again on stirring as a 
yellow granular precipitate. 

Many other metallic derivates may be formed by precipitation from 
a solution of the sodic salt. 

Cupric sulphate gives a yellowish-green precipitate which is some- 
what soluble in excess, and is decomposed on boiling into cupric 
hydrate and coumarin. It is very unstable, and I have not determined 
its composition. 
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Zinc sulphate forms a white gelatinous precipitate, insoluble in 
water. 

A solution of alum also forms a white gelatinous precipitate insoluble 
in water, but easily soluble in excess of the precipitant. 

With ferric chloride a chocolate-brown precipitate is produced, and 
with ferrous sulphate one of a brilliant grass-green colour. 

Stannous chloride produces a bulky white precipitate. 

_ The only other derivative requiring to be noticed is a product formed 
on heating the dry sodic salt with ethylic iodide to 150° in a sealed 
tube. 

After heating for a few hours, the tube was emptied of the yellow 
liquid it contained, and this, on evaporation and heating to expel 
excess of ethylic iodide, consisted of sodic iodide and a stiff, brown oil, 
which becomes more fluid on warming. This substance appears to be 
remarkably stable, and is not apparently attacked even by boiling 
potash. 

Acetic anhydride also forms a compound when heated to 100° with 
the sodic derivative. Sodic acetate is produced at the same time, but 
may be separated by mixing with ether and filtering. The new com- 
pound is dissolved in the filtrate, and may be obtained in a gummy 
state by expelling the ether and excess of acetic anhydride by heating 
in a dish. 


These experiments have been conducted in the laboratory of Mr. 
Perkin, and I cannot conclude without expressing my warmest 
thanks to him, for his superintendence, and the assistance he has 
constantly rendered me during their prosecution. 


XLIUI.—The effects of Pressure and Cold upon the Gaseous Products of 
the Distillation of Carbonaceous Shales. 


By J. J. Coueman, F.C.S., Assoc. Inst. Engineers, Scot. 


Tue distillation of carbonaceous shales at a low red heat, as practised 
on the large scale for the production of hydrocarbon illuminating oils, 
is well known to be accompanied by the simultaneous production of 


as. 
, The quantity of shale distilled in the United Kingdom is very large, 
producing several millions of cubic feet of gas daily (when the whole of 
the works are in operation), and its illuminating power averages from 
24 to 26 candles. The gas is employed for illuminating towns in the 
vicinity of the works, but the quantity utilised in this way bears a very 
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small proportion to the production, on account of the great distance of 
works from large centres of population. 

At ordinary atmospheric temperatures and pressures, the gas has 
some resemblance to ordinary coal gas, especially in the property of 
having condensable vapours abstracted by contact with cold dense 
liquid hydrocarbons, the efficiency of the absorption being, however, 
dependent upon the temperature of the gas and the mass and tempera- 
ture of the absorbent liquid. The process is in use on the large scale 
for the removal of light naphthas from shale-works gas, but is difficult 
to control in warm weather, or even at ordinary temperatures. 

The experiments which I have now the honour to submit to the 
Society were made with gas taken, by permission of Young’s Paraffin 
Light Company, from the gas-main (at a point immediately before its 
junction with the lime purifiers), which supplies the town of West 
Calder, N.B., with gas from their works. The gas was, consequently, 
in a crude state, and its temperature did not exceed 10° during the 
whole course of the experiments, which were made in severe winter 
weather. 

The experimental apparatus used in the inquiry was constructed as 
follows :—A force-pump, having a piston 33 millimeters in diameter, 
was attached to a four-meter length of iron tube of about 15 milli- 
meters internal diameter. This tube was placed at a slight inclination, 
and at its opposite extremity a loaded valve was fixed, which allowed 
the gas to blow off at any required pressure up to 10 atmospheres. 

At a point 3 meters distant from the pump, a brass reservoir of 
about 500 c.c. capacity was screwed by means of a T-joint to the 
horizontal main, so as to hang vertically. 

At a short distance farther from the pump the horizontal main was 
closed by a brass diaphragm, the gas being made to descend about 
60 millimeters by 2 copper tubes of about 7 millimeters internal 
diameter into a second brass reservoir of similar capacity to the first, 
from which it ascended to the main on the further side of the diaphragm 
by two more tubes. The object of this arrangement was to afford the 
means of cooling the gas considerably below zero, after it had been 
deprived of all liquids condensable at atmospheric temperatures. This 
was effected by surrounding the copper tubes with ice and salt, pro- 
tected by a non-conducting casing of dry sawdust. 

Before the commencement of each experiment, the efficiency of the 
pump for air for a given number of strokes was determined by mea- 
suring the volume passed through the loaded valve at the pressure 
intended to be used in the experiment with gas. These figures 
afforded the data for calculating the volume passed for a given number 
of pump-strokes when gas was substituted for air, observations being 
taken upon speed and pressure at regular intervals. 

VOL, XXVIIT, 3.N 
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The pressure, however, was maintained very constant, being regis- 
tered by a Bourdon guage at about 140 lbs. per square inch during the 
whole course of the experiments, and the pump worked remarkably 
steady at the rate of about 130 strokes per minute, the power to drive 
it being obtained by a belt attached to the shafting of a mechanic’s 
shop. 

Experiment I.—538 litres of gas passed through the apparatus in one 
hour and three-quarters. At the conclusion of the experiment the 
load on the valve being too suddenly removed, it was suspected that 
the contents of the first receiver were partially transferred to the 
second. On this account the liquids were mixed together. They 
amounted in volume to 84 c.c. The specific gravity of the mixed 
liquid was 684 at 16°. 

Raperiment II.—467 litres of gas passed through the apparatus in 
one hour and a-half, the liquids produced were as follows :— 


Condensed at + 5°, 54. c.c. of sp. gr. ‘690 at 16°. 
9 — 18°, 23 c.c. of sp. gr. *650 at 16°. 


The average sp. gr. of the mixed liquids would, therefore, be °678. 

This and the preceding experiment were made the same day. 
Ezperiment III was made 10 days after the date of the first two. 

The efficiency of the pump was carefully determined by two hours’ 


observations with air, as the piston cup leather had been in use some 
time. The pump was then set to work with gas for five hours, and 
the quantity passed through the apparatus was determined as 1,274 
litres ; the liquids obtained were— 


Condensed at + 16°, the main 
being surrounded with water as +114 c.c. of sp. gr. *691 at 16°. 
that temperature. ) 

Condensed at — 18° 8l cc. of sp. gr. *658 at 16°. 


These figures show that the average sp. gr. of the mixed products 
would be °677. Calculating the production of liquids per litre of gas, 
the first experiment yielded °156 c.c., the second ‘165 c.c., and the 
third *153 c.c. 

Expressed in English imperial measure, the results show a conden- 
sation of liquids of sp. gr. ‘680, equivalent to about one gallon per 
1,000 feet of gas. 

The experiments having been made in the months of January and 
February, it is probable that larger quantities of condensable liquids 
could be obtained in summer months, their sp. gr. being correspond- 
ingly increased. 

The gas was found to have lost its illuminating power after being 
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deprived of its liquids, burning in a batswing burner with a flame not 
more luminous than that of a Bunsen’s burner. Of the two liquids 
condensed, that having a sp. gr. of ‘650 to ‘660 is most interesting ; 
it contains a small quantity of a liquid boiling below zero; after its 
evaporation, the liquid becomes comparatively fixed at ordinary tem- 
peratures. Both products had an offensive odour, arising from the 
presence of sulphur compounds, which were removable with but trifling 
diminution of bulk by agitation with caustic soda solution. 

Upon mixing the products together and distilling them, active 
ebullition commenced at 30°, and two-thirds of the liquid distilled 
between that point and 72°, the remaining third coming over under 
the boiling point of water. 

The action of bromine upon the liquids reveals the presence of 
olefines, but they will doubtless be found to consist largely of alcoholic 
radicles or their hydrides, as indicated by previous researches of 
Pelouze and Cahours, Schorlemmer, Ronalds, and Greville 
Williams upon light petroleum or cannel naphthas. 

The illuminating constituents of shale-works gas being so effectually 
removed by cold and pressure, would appear to indicate the absence 
of ethylene in the gas, and a constitution different from that of coal- 
gas, and this is confirmed by experiments I have made with the appa- 
ratus described in this paper with Glasgow Corporation gas. 

Dr. Wallace, the gas examiner of the city of Glasgow, informs me 
that Glasgow gas has an uniform illuminating power of from 24 to 26 
candles, which is identical with the illuminating power of the shale- 
works gas used in my experiments, that it is made in the ordinary way 
from mixed Scotch cannels of ordinary richness, and is produced at 
temperatures far higher than those employed in distilling shale for 
oil. 

Although I employed a pressure of 10 atmospheres, and worked the 
apparatus (without ice and salt or artificial cooling) fully 12 hours at 
about freezing temperature, there being a sharp frost during the whole 
of the day, I failed to get any measurable quantity of liquid. I re- 
peated the experiment some days afterwards, with the same negative 
result. I expected some liquids, but it was evident that the pressure 
I employed would produce no results comparable with the results I 
obtained at a similar pressure with shale oil gas. The experiments 
with the Glasgow gas were certainly made at a point two miles from 
the gas-works; but, on the other hand, experience has shown that oil- 
works gas does not materially alter in illuminating power by travelling 
two miles to the towns where it is employed for illumination. 

There is also an essential difference between shale-oil-works gas, 
and what was known as oil gas 50 years ago. ‘The latter was obtained 
from resins and fats at high temperatures also. Faraday states in 
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his paper, communicated to the Royal Society in 1825, that the liquid 
from compressed oil gas hada sp. gr. of ‘821, and he shows it to have 
consisted, in the main, of benzene associated with olefines. 

When larger quantities of the liquids I obtained are at command, I 
propose making a more complete examination of them, as well as of 
the gas before and after compression. 

In the meantime, I may observe that the general results of the inves- 
tigation, coupled with figures well known, indicate that the products 
obtained by the destructive distillation of carbonaceous or oil shales 
at low red heats, are associated as follows :— 


Per cent. 
by weight. 
Non-luminous combustible gas ....... ko eeeeoeeeneses 20°9 
Volatile liquids having an average sp. gr. *680 dissolved in 
the gas aS vapours ..........06. $OF Sveesereserecese 49 
Commercial paraffins ranging between *700 and ‘900, in sp. 
L: SGP SO6 EOS SR OHSS Ov EdE NHS ese EHOe eC seK Ces ee se 52°3 
Tarry acid or basic substances ...........ccceeeceece ce 21°9 
100°0 


This does not include the ammoniacal water, which is sometimes con- 
siderable. 

This investigation indicates the possibility of getting a good supply 
of liquid hydrocarbons sufficiently volatile to be used for air-gas pur- 
poses, or what is, perhaps, of more consequence, a supply of liquids 
suitable for increasing the illuminating power of poor coal-gases. For 
instance, one gallon of the liquid of sp. gr. *650 volatilised into 5,000 
cubic feet of coal-gas, whilst increasing its illuminating power several 
candles, would probably not involve condensation in the gas-mains, 
experiment having proved to me that this liquid is absorbed by air at 
common temperatures to the extent of from 4 to 6 gallons per 1,000 
feet. Used in reasonable proportions, the ideas of Mansfield and 
Lowe may be probably carried out, which have hitherto been found 
impracticable from the want of a cheap supply of liquids sufficiently 
volatile. 

In order to produce the liquids on the large scale, I have proposed a 
method which involves— 

1. The pumping of the gas by steam power into a system of tubes 
capable of being externally cooled, and from which condensed liquids 
can”be drawn off by ball-cocks. 

2. Employing the compressed gas (after being deprived of its 
liquids) for working a second engine coupled with, and parallel to, the 
first, thus recovering a portion of the force originally employed in com- 
pression. 


\ 


UPON THE GASEOUS PRODUCTS, ETC. 861 


3. Employing the expanded gas after having had its temperature 
reduced in the act of doing the work of pumping, as the agent for 
supplying the necessary cold for cooling a portion of the condenser to 
—18". 

An arrangement which may be applicable to condensing hydro- 
carbon vapours from other sources, but the details of which are 
scarcely suitable for discussion in this communication. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


General and Physical Chemistry. 


Structural Formule. By J. H. Van’r Horr 
(Bull. Soc. Chim. [2], xxiii, 295—301). 


Let it be granted that the atoms composing a molecule lie in the same 
plane, and that the four affinities of an atom of carbon may be repre- 
sented by four directions situated in this plane and perpendicular 
between themselves; let this hypothesis be applied to the derivatives 
of methane obtained by replacing successively the atoms of hydrogen 
by the univalent groups R,,R., and the following isomerides can be 
obtained: One for CH;R, and CH(R,); ; two for CH.(R, Je, CH2(RiR2) 
and CH(R,).R.; three for CH(R,R2R;) and C(R,R.R;R,), a larger 
number than are known at the present day. 

Again, suppose the affinities of the atoms of carbon directed towards 
the summits of a tetrahedron, the carbon-atom itself occupying the 
centre, the number of isomerides will be thus reduced to one for 
CH;R,, CH2(R,)2, CH.(RiR,), CH(R,)s, CH(R:).(Re), but to two for 
CH(R,R.R;) or C(R,R.R;R,) ; in other words, when the affinities of an 
atom of carbon are saturated by four different univalent groups, it is 
possible to obtain two different tetrahedra, of which one may be con- 
sidered as the reflected image of the other, and which can never be 
superposed ; they are isomeric. 

Starting from this hypothesis, the author proceeds to show that 
combinations which possess an atom of carbon combined with four 
different univalent groups, and which he terms an asymmetric atom, 
present anomalies with respect to isomerism, &c., which are not ex- 
plained by the constitutional formule in common use. From observa- 
tions he has deduced the following rules :— 

1. Every organic combination which in solution rotates the plane of 
a ray of polarised light, contains an atom of asymmetric carbon. The 
reciprocal of this law, in a large number of cases, does not hold good. 
This may perhaps be attributed to the presence of two isomerides of 
opposite rotatory power, or to the fact that asymmetric carbon is not 
in itself wholly sufficient to account for optical activity, which may 
depend also on the nature as well as the mutual diversity of the atoms 
attached to the carbon-atom. 

2. Derivatives of optically active combinations lose their rotatory 
power when the asymmetry of their carbon-atoms disappears. When 
the contrary happens they do not generally lose it. Thus inactive 
malonic, fumaric, and maleic acids are derived from active malic acid, 
inactive succinic acid from active tartaric acid, &c. 

A due regard to the foregoing assumptions will often lead to the 
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rejection of one formula for a certain combination in favour of another ; 
it will tend to assign limits, with some probability, to the field of 
active combinations, while it explains why certain series, such as the 
hydrocarbons, the normal primary alcohols and acids, are wholly desti- 
tute of rotatory power. 

If the asymmetric carbon-atom does not render active a combination 
into which it enters, it should give rise to an isomeride, and if two 
asymmetric atoms be present, the number of isomerides should be 
doubled. 

In the case where two carbon-atoms are united by two affinities, the 
imaginary molecule is supposed to consist of two tetrahedra united by 
one edge (aréte). Suppose R,R, and R;R,, the groupings by which 
the free affinities of the two carbon-atoms are saturated; if R, and 
R., or R; and R, are identical, only one figure can be constructed, but 
if at the same time R, differs from Re, and R; from R, (which does not 
prevent R, and R;, R, and R, from being alike), two solid figures can 
be arranged in which the difference resides in the relative positions of 
R, and R, with respect to R,;and Ry. The want of resemblance between 
these figures brings forward a case of isomerism unprovided for by 
ordinary constitutional formule. The author explains in this manner 
the isomerism of maleic and fumaric acids, bromo- and isobromo- 
maleic acids, ita- and mesaconic acids, solid and liquid crotonic acid. 
He rejects the formula CH,.CH.CH,.COOH for liquid crotonic acid 
upon grounds similar to those advanced by Kekulé, and explains the 
isomerism of the two acids CH;.CH.CH.COOH as above stated. 

When two carbon-atoms are united by three affinities, as in the case 
of acetylene, the union is represented by two tetrahedra coinciding by 
three points, that is, by one face. No illustration is given of this 
mode of combination. 

The author considers that his new hypothesis leaves nothing unex- 
plained which will admit of an explanation according to the views of 
chemical combination usually adopted; that it is in harmony with the 
observations of Rammelsberg, Herschell, and Pasteur respecting the 
activity both of crystals and of molecular groupings, and that as such it 
throws additional light upon a class of phenomena which have hitherto 
remained in great obscurity. + 


Determination of Melting Points. 
By J. Prccarp (Deut. Chem. Ges. Ber., viii, 687—689). 


A GLASS TUBE is drawn out to a capillary-tube and bent likea U. The 
substance is then introduced through the wider part and fused in order 
to stop up the bend, and the wider opening is then sealed up. 
This apparatus is then fixed by an india-rubber ring to a thermometer 
in such a way that the bend touches the middle of the bulb. On 
heating in a paraffin-bath, the substance, as soon as it melts, is driven 
up in the capillary-tube by the pressure of the air. If a substance 
contracts considerably on cooling, an air-passage might be formed, and 
in such a case a drop of mercury is placed above the body. 


C. S. 
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Intermittent Ebullition. By T. L. Puipson 
(Chem. News, xxxi, 177). 


Water strongly acidified with hydrochloric acid, and containing a 
small quantity of benzene, was found to enter into violent ebullition 
every 60 seconds ; after some time the boiling ceased completely, and 
then suddenly recommenced every 30 seconds. The flask still remain- 
ing over the source of heat, the periods of quiescence and violent 
ebullition dropped to 20, 10, and 8 seconds, at which interval the 
phenomenon continued for some time, the temperature of the vapour 
being 101°, that of the liquid 103°5° during the whole time. When 
methy] alcohol was added to the above mixture, no ebullition occurred 
for a long while; it then commenced very suddenly and continued. 
C. &. P. 


Inorganic Chemistry. 


Absorption of Carbon Dioxide by Solutions of Sodium Salts. 
By Serscuenorr (Deut. Chem. Ges. Ber., viii, 694). 


Tne author divides these salts into two groups—(1.) Those not com- 
bining with carbon dioxide, such as common salt. A solution of these 
absorbs carbon dioxide, according to Dalton’s law, and the more con- 
centrated the solution, the less gas is dissolved. (2.) Salts which 
combine chemically, such as the carbonate, phosphate, borate, and 
neutral citrate. With these, the more concentrated the solution, the 
more carbon dioxide is absorbed, but the quantity does not increase 
proportionally with pressure. Neutral oxalate stands between the two 
groups, inasmuch as the quantity of gas which is absorbed does not 
depend on the concentration of the solution. 


C. S. 


Apparatus for obtaining Sulphuretted Hydrogen. 
By Serecius Kern (Chem. News, xxxi, 193). 


THE apparatus, which is intended to be portable, consists of a tube 0'2 
meter long, and ‘05 meter diameter; it is closed at one end with a cork 
covered with melted wax, and then about half-filled with dilute sul- 
phuric acid; another cork, also coated with wax, about ‘005 meter 
thick, and perforated with several small holes, is then pushed down 
the tube to just above the acid. Some pieces of ferrous sulphide are 
now introduced, and the other end of the tube is closed with an india- 
rubber stopper, through which passes a bent glass tube, and on to this 
is fixed a gutta-percha tube, with a Mohr’s screw. To generate the 
sulphuretted hydrogen, the tube is tilted so that some of the acid gets 
into the compartment with the ferrous sulphide. 


C. H. P. 
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Researches on the Selenites. By F. Nitson 
(Bull. Soc. Chim. [5], xxiii, 260—263; 335—338). 


Tue selenium employed in these experiments was obtained from the 
deposits in the lead-chambers at Fahlun, which contained about 2 per 
cent. of that element; it was extracted by treating the deposits with a 
solution of potassium cyanide, whereby soluble seleniocyanate of potas- 
sium was formed. The solution, being filtered and acidulated with 
hydrochloric acid, rapidly deposited the selenium as a cherry-red mass, 
which concreted and became black when the liquid was heated. As 
it still contained copper, it was purified by dissolving in nitric acid, 
evaporation to dryness, and sublimation in a current of air. 

Selenites of the Monatomic Metals. —The results of the investigation 
show that selenious acid forms, with the monatomic metals, salts 
which are all analogous. With the exception of silver, which forms 
only the neutral salt, three classes of salts are formed, namely, neutral 
salts of the general formula, R’,SeO;; the acid salts or diselenites, 
R’HSeO,;; and the tetra or quadraselenites, R’H;(SeOs)>. 

Ammonium yields, in addition to the three cited, a sesquisalt of the 
formula 2 (NH,).SeO;.H.SeO;. 

A description, and the formula of each of the three classes of salts 
yielded by potassium, sodium, lithium, thallium, cesium, rubidium, and 
ammonium, are given. 

All these salts are very soluble in water (except the silver salt and 
the neutral salts of lithium and thallium), and most are deliquescent. 
The neutral salts of the potassium group crystallise with 1 at. water, 
and are all deliquescent, as are also the acid salts; the neutral and 
acid salts of the sodium group are unalterable in the air. 

SELENITES OF THE Driatomic Merats.—Selenites of Caleium.—ua. 
Neutral Salt, 3CaSeO;.4H,0.—Obtained in microscopic prisms by the 
mutual action of calcium chloride and sodium selenite. It loses 1 mol. 
H.O in the air. 

b. Diselenite, H,CaSeO;.H,.O.—Prisms unalterable in the air. 

By evaporating at 60°, a solution containing 1 mol. of CaO and 
4 mols. of SeO,, a salt of the formula 2(CaO0.2Se0.).H.O was obtained 
in hexagonal tables, very soluble in water, but unalterable in air. 

Selenites of Strontium.—a. Neutral Salt, 2SrSeOQ ;.7H,0.— 
Obtained in the same way as the neutral calcium salt, as a crystalline 
= not changed in air, but losing its 7 at. water over sulphuric 
acid. 

b. Diselenite, H,Sr2Se0;—By evaporating at 60° a solution con- 
taining 1 mol. SrO and 2 mols. SeQ,. 

Selenites of Barium. a. Neutral Salt, BaSeO;.H.O.— Pro- 
duced by the decomposition of barium nitrate with sodium-hydrogen 
selenite ; it bears the highest temperatures without losing selenious 
acid. The mother-liquors, on evaporation, yield the diselenite. 

b. Diselenite, BaSeO3.SeO,.—Crystallises out when a solution, con- 
taining 1 mol. BaO and 2 mols. SeO,, is evaporated at 40°—50°. 

Selenites of Lead. a. Neutral Salt, PbSeO,.— At a low red 
heat the salt fuses, and at a higher temperature is decomposed. 


. 
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b. Diselenite, PbSeO;.SeO,.—Formed by acting upon the neutral 
salt with a strong solution of selenious acid. 

Magnesium Selenites. a. Neutral Salt, } MgSe0;.6H,0. 

b. Diselenite, H,Mg2Se0;.3H,0. —Crystallises in hexagonal pyra- 
mids from a solution containing 1 mol. MgO and 2 mols. SeO., by 
evaporation at the ordinary temperature. Not altered in air, but loses 
all water at 100°. 

c. Triselenite, MgSeO;.2H,Se0;.3H.0. — Crystallises in brilliant 
prisms from a very concentrated solution containing 1 mol. MgO and 
3 mols. SeO,. Another triselenite, which is anhydrous, crystallises 
when the solution is evaporated at 60. 

Selenites of Glucinum. a. 2 Salt, 2Se0..5G10.10H,0. — Ob- 
tained by mixing solutions of neutral sodium selenite with very weak 
neutral glucinum sulphate. 

b. Neutral Salt, GISeO;.2H,O.—Obtained by evaporating a solution 
of the preceding salt with 63°08 per cent. of SeO,. It is a gummy 
mass, decomposible by water, and loses 1 at water at 100°. 

C. 3 Salt, 8Se0,.5G10.5H,0.—Obtained by dissolving 100 parts of 
the 2 salt in a solution containing 168°2 parts SeO, and evaporating 
at Ye The mother-liquors yield by evaporation the salt d. 

4 Salt, 7SeO,.3G10.5H,0.—Microscopic crystals. 

e. nf er H,G12Se0;. — Crystallises in oblique blades, on eva- 
poration at the ordinary temperature. 

f. Triselenite, GlSeO3.3H,SeO;.—Obtained in flattened prisms by 
evaporating at 60° a solution of 100 parts of salt a with 378°45 of 
SeO,. This salt being formed from a solution containing 1 at. GlO 
and 4 ats. SeO., indicates that there does not exist a more acid salt 
than the triselenite. The fact that manganese and cobalt yield tri- 
selenites, while the sesquioxides yield no salt more acid than disele- 
nites, is an argument in favour of the diatomicity of glucinum. 

Selenites of Manganese. a. Neutral Salt, MnSeQ;.2H,0.— 
Formed by the double decomposition of manganous sulphate and 
potassium-hydrogen selenite. The precipitate is amorphous, but 
becomes crystalline slowly in the cold, rapidly when heated. When 
neutral potassium selenite is employed, the precipitate has only 1 mol. 
water. 

b. Diselenite, MnSeQ;.SeO,..—A reddish crystalline powder, obtained 
from the neutral salt and selenious acid. 

Selenites of Cobalt. a. Neutral Salt, CoSeOQ;.2H,O.—A violet- 
red crystalline powder, insoluble in water. 

b. Diselenite, CoSeO3.SeO..—Obtained by. evaporating a solution of 


- the neutral salt with selenious acid at 60°, in deep violet microscopic 


crystals, insoluble in cold, very slightly soluble in hot water. 

c. Triselenite, CoSeO3.2SeO2.H,0.—Prepared by evaporating at 60° 
a solution containing 1 mol. CoO and 4 mols, SeO,. 

Selenites of Nickel. a. Neutral Salt, *NiSeO3. 2H,.O.—Obtained 
in insoluble greenish globules by the action of selenious acid on nickel 
carbonate. 

b. Diselenite, NiH,2Se0;.2H,O.—Bright emerald-coloured micro- 
scopic prisms, slightly soluble, and unalterable in air. 

c. Tetraselenite, NiSeO3;.8Se0,.H,0.—Oblique tables, slightly soluble. 


INORGANIC CHEMISTRY. 867 


Selenites of Copper. a. Neutral Salt, CuSeO;.2H,0.—Bright 
blue microscopic prisms, completely insoluble in either hot or cold 
water. 

b. Diselenite, H,CuSeO;.2H,O.—Nearly insoluble grey-blue crystal- 
line powder, obtained from cupric hydrate and selenious acid. Another 
diselenite, anhydrous, is obtained in bluish-green microscopic prisms, 
by digesting at 60° the neutral salt with selenious acid. 

Selenites of Zinc. a. Neutral Salt, ZnSeO,.H,O.—Crystalline 
white powder, unalterable in air and at 100°. When this salt is heated 
with selenious acid, it furnishes an anhydrous neutral salt, from the 
mother-liquors of which the tetraselenite (which has been already 
described by Wohler) is obtained. A third neutral salt, having 2 ats. 
water, has been formed. 

Unsuccessful efforts were made to prepare a diselenite; it is consi- 
dered probable that the diselenite splits up into the neutral salt and 
the tetraselenite. 

Selenites of Cadmium. a. Neutral Salt, CdSeO;—Insoluble 
microscopic needles, formed by the action of selenious acid on cadmium 
hydrate. By the mutual action between cadmium chloride and sodium 
selenite, a white amorphous powder is obtained of the formula 
2CdSe0;.3H,0. 

b. 4 Salt, 3CdSeO;.H,SeO;.—Obtained by dissolving 2CdSeO;.3H,O 
in selenious acid. 

c. Sesquiselenite, 2CdSeO;.H,SeO;.H,0.— Obtained by digesting 
1 mol. of the preceding salt with 2 mols. of selenious acid, and evapo- 
rating to dryness. On taking up the residue with water, the sesqui- 
selenite remains in small crystals. 

d. Diselenite, CASeO;.SeO..—Obtained by digesting 100 parts of the 
neutral salt with 139°35 of selenious acid, evaporating at 60°, and 
treating the residue with water. 

Selenites of Mercury. A. Mercurous Salts. a. 2 Salt, 2Se0,. 
3Hg,0.5H,0.—Formed by precipitating mercurous nitrate with excess 
of sodium selenite. 

b. $ Salt, 6SeO,..7Hg,0.6H,0.—Obtained by precipitating a very 
concentrated mercurous solution. 

c. 2 Salt, 28e0,.3HG,0.4H,0.—White crystalline powder, obtained 
by adding 1 mol. SeO, to the preceding salt, 

d. 3 Salt, 3SeO,.4Hg,0.6H,0.—Obtained in thin prisms from b with 
8 mols. SeO:. 

e. £ Salt, 9SeO..5Hg,0.12H,0.—Yellowish crystalline powder, 
from the $ salt with 22 mols. SeQ,. 

B. Mercuric salts. 

a. Neutral Salt, HgSeO;.H,O.—Already described by Berzelius. 

b. & Salt, 55eO,.4Hg0.3H,0.—Obtained by the action of selenious 
acid on the neutral salt. 


C. H. P. 
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On the wide distribution of Vanadium, and its association 
with Phosphorus in many Rocks. By A. A. Hayes (Chem. 
News, xxxi, 166—169). 


By a special process of analysis, it has been found that phosphoric 
acid is very widely distributed, occurring in almost every variety of 
| rock, 
| The analytical process consists in fusing 1 gram of the silicate 
under examination with 1°28 to 2 grams of a mixture of 202 parts of 
| potassium nitrate with 55 of sodium carbonate, previously melted. 
The fused mass is boiled with water, and filtered, the basic silicates 
then chiefly remaining; the filtrate is evaporated down to about 6 c.c., 
| and then a solution of ammonium chloride, rather more than equivalent 
to the sodium carbonate present is added, which gelatinises the silica, 
| and the liquid is evaporated to dryness at 100°. By subsequent boil- 
| ing in water, and filtering, the precipitated silicic compounds are 
1 obtained. The. filtrate contains other combinations, which can be 
| treated as acid ammorium salts, or after the addition of ammonia 
has. rendered the solution neutral. 


In many of the rocks examined a substance was found associated 
with the phosphoric acid, which proved to be a compound of vana- 
| dium. No ore of vanadium has, however, been discovered, though the 
\ vanadium is very widely diffused. It may be thus obtained :—Crush 
| | about 1 gram of greenish slate to powder, and thoroughly wet it on a 
| watch-glass with one-fourth sulphuric acid. Expose it to sunshine, or 
warm dry air. If after two to four days the slate is acted upon, the 
| salts will have crystallised; on now examining the mass with a lens, 
| some green or bluish-black spherical masses will be noticed; these are 
iW a double salt containing vanadium. Frequently the small quantity 
acted upon yields sufficient when picked out for showing the characters 
| of vanadium compounds. The vanadate of ammonia present in the 
solution of the silicates before described may be separated by super- 
a saturating the solution with ammonium chloride. The vanadate of 
ammonia then separates out, although phosphoric acid is present. It 
appears that vanadium is as common a constituent of rocks as man- 
ganese. 

Vanadium Compounds in Water.—Vanadium exists in the water 
which supplies the wells of the district of Brooklyn. It may be de- 
tected by dissolving the deposit formed from boiling the water, in 

dilute nitric or sulphuric acid, adding ammonia, and a moment after- 
wards an excess of ammonium carbonate; compounds other than 
i | magnesium or vanadious oxide will be thrown out, and the solution 
will appear of a rich blue colour, due to vanadious oxide. The vana- 
} dium may be withdrawn from the solution by inserting into it a strip 
of bright zinc. This is believed to be the first discovery of vanadium 
compounds in water. 
| 
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Mineralogical Chemistry. 


Crystalline Form and Optical Properties of Durangite. 
By A. DescLoizeavux (Ann. Chim. Phys. [5], iv). 


TuIs mineral, first recognised as a distinct species by Brush (Am. J. 
of Sci. [2], xlviii, 179), is found, together with topaz, in the stanni- 
ferous sands near Durango, in Mexico, forming small isolated brittle 
crystals, nearly as hard as apatite, having a conchoidal fracture, an 
orange-red colour, and yielding a yellow powder. The crystals are 
monoclinic, most frequently exhibiting the combinations oP. + P; 
oP .+ 4P; wP. woPo. + P.$P; and oP. + P. — HP. 
Besides these, Descloizeaux has observed a clinodome, 2R®, and the 
clinopinacoid oR; the basal face 0P has not been observed. Angle, 
oP = 110° 10’; +P = 112° 10’. Cleavage moderately distinct, 
prismatic. Hardness = ‘5. Sp. gr. = 3°95—403. Colour, light 
reddish-yellow. Lustre, strongly vitreous The plane of the optic 
axes is perpendicular to the plane of symmetry. The first bisectrix of 
the optic axes is negative, and the angle between these axes is too 
large to allow both the ring-systems to be seen at once in air. In oil 
this angle is about 80° 53’ for red, and 80° 49’ for yellow rays; so 
that there is a slight dispersion p < v. Thin lamine exhibit the hori- 
zontal dispersion characteristic of the monoclinic system. 

Durangite is a fluoarsenate of aluminium and sodium, containing, 
according to Brush’s analysis,— 


As,0;. Al,O3. Fe,0s. . Mn,03. Na,O. Si,O. F. 
55°10 20°68 4°78 1°30 11°66 0°81 567 = 100 


In composition it exhibits some analogy to amblygonite, but the 
latter mineral is triclinic, and differs altogether from durangite in 
optical and physical characters. 


H. W. 


Occurrence of Monticellite Crystals in Association with 
Anorthite on the Pesmeda Alp on Mount Monzoni in 
Tyrol. By G. vom Ratu (Jahrbuch fiir Mineralogie, 1875, 413 
—416). 


TuEsE crystals are found at a height of 2,300 meters above the sea- 
level, on the sharp ridge of rock which divides the gorges of Pesmeda 
and Toal della Foja. This ridge is an isolated mass of metamorphosed 
limestone, surrounded by an augitic greenstone abutting sharply upon 
it, and consists partly of silicates whose position and striation seem to 
indicate the original stratification of this limestone. The contact- 
aggregates are peculiarly beautiful, exhibiting bluish-white calcite 
surrounded by zone-like coatings of green fassaite, also garnets and 
spinels with their brilliant colours. Druses are found containing large 
crystals made up of irregular groups of small fassaites, and lastly, 
grey or yellow implanted crystals, some 5 centimeters long, consisting 
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of pseudomorphs of serpentine after fassaite. The matrix of these 
pseudomorphous crystals is a mixture of blackish-green spinel— 
mostly converted into serpentine—with light green fassaite and 
calcite. 

These serpentine pseudomorphs belong to the rhombic system, and 
in form are very like olivin. From their chemical composition it 
appears that they were originally monticellite (Breitthaupt’s batra- 
chite), which mineral is found on Mount Monzoni in the massive, but 
not in the crystalline state. The combinations of the monticellites are 
usually simple, but the larger crystals exhibit a greater number of 


faces. ‘The observed combinations are P . P2, and oP. oP2. Po. 


4Pc0.cPo. Though resembling olivin in external appearance, these 
crystals nevertheless differ essentially from that mineral, and on closer 
examination are found to agree exactly with the forms of Vesuvian 
monticellite, as shown likewise by the measurements, viz., ooP = 98°, 
in Vesuvian monticellite = 98° 71'; oP: wo = 131°; in Vesu- 
vian monticellite = 130° 56’. The Monzoni crystals may be referred 
to the same axes as those from Vesuvius, viz., a:b: c = 0°867378 : 
1: 115138. 

The hardness of the monticellite crystals is but small, about equal 
to that of serpentine. Their colour is light brown or yellow, some- 
times white. They are often coated with a thin crust of calcium car- 
bonate. The interior of the crystals, when examined with a lens, 
appears like a fine-grained mixture of transparent, comparatively hard, 
greenish or brownish granules, imbedded in a white, softer substance, 
indicating indeed an incomplete and still progressing transformation ; 
and this view is corroborated by examination with the microscope, a 
low power exhibiting a yellowish-white fissured ground-mass traversed 
by numerous green veins, which, when more strongly magnified, 
appear to be made up of small spherules, either isolated or united in 
rows or groups. The yellow ground-mass is a’serpentine poor in iron, 
but the veins belong to a more highly ferruginous compound. 

The specific gravity of the altered monticellite crystals is 2°617. 
Three analyses of fragments of crystals from different druses gave the 
following results :— 


SiO,  AlO;. FeO. CaO. Mgo. H,0. 
41°31 1:34 5°73 6°47 33°08 12°35 = 100-28 
39°67 1:99 6°08 6°59 34°42 12°36 = 100-11 
39°51 0°81 6°79 6°25 under 11°87 -- 


These analyses exhibit a certain diversity in the composition of 
different crystals, as might be expected in a substance in a state of in- 
complete transformation. The Pesmeda crystals exhibit an interest- 
ing analogy to the well known olivin pseudomorphs from Snarum. 


The above-mentioned locality on the Pesmeda Alp exhibits also 
another remarkable formation, viz., large crystals having distinctly the 
form of monticellite, but entirely converted into an aggregate of small 
fassaites. This alteration occurs, not only in the same locality as the 
serpentine pseudomorphs, but likewise in the same druses. The fas- 
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saite appears in two forms: first, in separate twin-crystals, 10—30 mm. 
long; secondly, in pseudomorphs after monticellite, 3 cm. long, and some- 
times having the appearance of barleycorns. The nucleus of many of 
these pseudomorphs consists of serpentine, which likewise penetrates the 
fassaite-aggregates. These fassaites indeed exhibit the occurrence of 
two modes of transformation going on in the same locality. The for- 
mation of the serpentine is a gradual process, determined by weather- 
ing and by assumption of water; whereas augite (fassaite) is not known 
in localities which admit of the assumption ‘of a secondary formation 
produced by the action of water. 
The composition of the fassaite occurring in the form of monticel- 
lite (sp. gr. = 2°960) is shown by the following analysis :— 
Loss by 
Si0,. Al,03. FeO. CaO. MgO. ignition. 
47°69 701 3°62 = 2457 16°10 1:05 = 99°04 


Anorthite.—The occurrence of this mineral on the Pesmeda Alp is 
very remarkable, as it has not hitherto been found on the Alps in 
well. defined crystals, and its occurrence in contact-strata is confined 
to a few localities, e.g., as so-called amphodelite at Logo in Finland. 
The crystals of anorthite, which attain a size of 20—25 mm., have an 
unusual appearance, which renders their determination very difficult. 
Many of them have a large number of faces; others exhibit the com- 
bination OP .2,Po. . w’P’. P,. Distinct twins have not been observed. 
Two analyses are given: (1.) Flesh-coloured, fresh anorthite, accom- 
panied by chabasite; sp. gr. = 2°686; and (2), white, somewhat 
weathered ; sp. gr. = 2°312. 


Si0.. Al,Oz. CaO. H,0. 
(1.) 41:18 35°55 19°65 277 = 99°15 
(2.) 40°17 35°51 21°56 4°66 = 101°90 
H. W. 


On the Glauconite of Antwerp. By Fr. DewaLque 
(Jahrbuch fiir Mineralogie, 1875, 422). 


Somewnar considerable portions of the surface of Belgium are occu- 
pied by Dumont’s “‘ systéme distien.” It is formed chiefly of glauco- 
nite sand, in which the proportion of glauconite is very variable, 
sometimes falling to 50 per cent. It occurs in grains often as fine as 
those of gunpowder, and of blackish-olive, or greyish-green colour, 
accordingly as it is more or less decomposed. The streak-powder is 
light-green. The analysis, made with carefully selected material, 
gave— 


Si0,. Al,03. Fe,0,. FeO. CaO. MgO. K,0. Na,O. H,0. P,0;. 
50°42 479 1990 596 321 2°28 787 O21 528 trace = 99°92 


leading to the formula— 
2(Al,,Fe,)O;.38i0, + 3{Fe,K,,Ca,Mg,Na,)O.SiO, + 3H,0. 


Dewalque directs attention to the considerable amount of potash, 
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and the presence of phosphoric acid. The glauconite sand, the surface 
of which is covered with a rich vegetation, might be advantageously 
used as a fertiliser. 

H. W. 


Red Chalk and Red Clay. By A. H. Cuurcu 
(Chem. News, xxxi, 199). 


Ir having been considered probable that some near connection might 
exist between the “red clay” of certain deep tracts of the ocean beds, 
and the red chalk, such as occurs at Hunstanton, many specimens of 
red chalk were examined by treating them with very dilute hydro- 
chloric acid, so long as any lime was removed. On analysing the 
remaining red slime, its composition was found to be closely analogous 
to that of the deep sea red clay. The question of the exact corre- 
spondence is still open, and its discussion is therefore precluded until 
more data can be obtained. 
Go &. F. 


Occurrence of Phosphates in the Cambrian Rocks. 
By Henry Hicks (Chem. News, xxxi, 202). 


THE author shows that some of the Cambrian strata contain as much 
as 10 per cent. of phosphate and 40 per cent. of carbonate of lime. 
The views of the late Dr. Daubeny, who from his own examinations 
had inferred that the rocks had accumulated in seas containing but 
little animal life, and that we there approached the lower limit of 
organic existence, are rejected, and his results held fallacious if taken 
to represent the whole of the Cambrian strata. The amount of phos- 
phoric acid was found to increase in proportion to the richness in 
organic remains. 

Where intrusive dykes had passed through, or between beds con- 
taining the phosphate of lime, the beds on each side of the dykes had 
undergone considerable change, scarcely a trace of phosphoric acid 
being found in them. The change was probably produced by gases 
or watery vapour passing into them at the time the intrusion occurred ; 
and it was also considered as probable that the dykes, which in some 
places contained considerable quantities of lime and phosphoric acid, 
might have derived at least a portion of these from the beds through 
which the dykes had been forced. There being no contemporaneous 
tuffs known in Wales of earlier dat@ than the Llandeilo beds, these 
dykes were thought to belong to that period, and to have been injected 
into the Lower Cambrian beds after some 8,000 feet of deposits had 
been superimposed. 

G. mt. PF. 


Analysis of the Airthrey Springs at the Bridge of Allan. 
By W. Jounstone (Chem. News, xxxi, 78). 


THE springs originate in a copper mine on the Airthrey estate; they 
are four in number, and are about 300 yards from the bottom of the 
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shaft. Three are collected into a cistern, the flow averaging about 
1,000 gallons in 24 hours. A sample taken on March 7th, 1874, gave 
on analysis the following results, expressed in grams per litre :-— 


NaCl. Na,SO,. CaCl. CaSO,. CaCO. Caz2PO,. 
4:44.18 0°04213 3°28782 0°41788 0°15876 0°00034 
SrSO,. MgCl. MgBry. MgCOs. KCl. FeCOs. 

000763 0:0616 -0°00386 0°02673 0:05498 0°00276 
Residue dried Volatile and Total 
SiO,. at 356° F. organic matter. residue. 
0°00203 8°48713 0°01326 8'50039 
Total per 
Gases. O. N. CO). litre. 
—_ 4°326 10°832 6°732 21°89 c.c. 
Sp. gr. at 60°F. Temp. of air. Temp. of water. 
1:00865 62° F. 48° F. 
ee ae A 


Mineralogical Contributions: Anatase. Xenotime from 
the Binnenthal. By C. Krein (Jahrbuch fiir Mineralogie, 1875, 
337—370). 


On some remarkable Intergrowths of Quartz-crystals and 
Calc-spar from Schneeberg in Saxony. By A. Frenzer and 
G. vom Ratu (ibid., 415). 


The Crystalline Structure of Iron, especially of Meteoric 
Iron. By G. Tscnermak (ibid., 416). 


The Brecciated Structure of the Meteorites of Orvinio 
and Chantonnay. By G. Tscuermak (ibid., 418). 


The Corrosion-figures of Magnesia-Mica and Epidote. By 
H. BAUMHAUER (ibid., 420). 


Copper-pyrites and Brown aaa after Cuprite. By E. DéuL 
(ibid., 422). 


The Crystalline Constituents of certain Clay-slates and 
Clays. By G. R. Crepner (ibid., 423). 


Mineralogical Composition of the Lavas of the Kaymenze 
in the Gulf of Santorin. By K. Ursa (ibid., 434). 


The Microscopic Structure and Composition of British 
Carboniferous Dolerites. By S. ALLporr (Qu. J. of Geol. Soc., 
xxx, No. 120, pp. 529—567 ; p< ats fiir a rr 425). 


VOL. XXVIII. 
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The Trap-rocks of Connecticut. By E. Dana (Proceedings 
of the American Association for the Advancement of Science, Hert- 
ford Meeting, August, 1874; Jahrbuch fiir Mineralogie, 1875, 427). 


Petrographico-geological Observations on the West Coast 
of Spitzbergen. by R. v. Drascue (Jahrbuch fiir Mineralogie, 
1875, 427). 


Wenneberg Lava from the Ries. By Hermann FRIck- 
HINGER (<bid., 429). ; 


Organic Chemistry. 


Relations between the Formule of Organic Bodies and the 
Rotatory Power of their Solutions. By J. A. Le Bet (Bull. 
Soc. Chim. [2], xxii, 337—347). 


ConsIDERING the molecule as an edifice which may or may not be sym- 
metrical with regard to certain points or planes, the author shows that 
a molecule represented by the general formula M'YA’,, will become 
unsymmetrical when one, two, or three A’s are replaced by another 
radical or radicals, unless a plane of symmetry passes in the original 
molecule through those atoms of A which are replaced ; or unless the 
radicals substituted introduce a grouping of atoms symmetrical to 
that in the residue of the molecule. According as the molecule is un- 
symmetrical or symmetrical, so is the solution of the compound active 
or inactive to polarised light. The author illustrates these principles 
in the cases of certain organic groups, of which the following are 
examples :— 
Active amylic alcohol has the formula :— 


C.H; 


| 
CH;—C—CH,.0OH. 


| 
H 


This and its derivatives he regards as constituted on the type of 
CH,, the four hydrogen-atoms of which are not in the same plane, 
inasmuch as we are acquainted with active tri-substitution derivatives. 
Amylic alcohol gives a very numerous series of derivatives, in which 
we find the rotatory power, so long as their formule exhibit the cha- 
racteristic dissymmetry. This is the case with the ethers of amylic 
alcohol ; with the conjugated acids which it forms; with valeric acid— 


C.H; 


| 
CH;—C—CO.OH ; 


| 
H 
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with the valerates and valeric ethers; with amylamine; and with 
nearly all the hydrocarbons into which the radical amyl enters. But 
hydride of amyl— 

C.H; 


oH,—b_on 3 


| 
H 


which contains two methyls united to the same carbon, exhibits a sym- 
metry in its formula; and this substance is, in fact, without action on 
polarised light. 

Essence of turpentine, like the camphoric series, is derived from 
para-cymene, in which methyl and propyl occupy the positions 1 and 4 
of Kekulé’s hexagon, 

2 3 


\ 
~ ff 
6 5 


that is to say, they are in a plane of symmetry of the benzene molecule 
passing through 1 and 4; cymene is therefore inactive. Turpentine 
is derived from cymene by the substitution of two groups, H, for two 
atoms of hydrogen. If these groups occupy the positions 2 and 6, or 
3 and 5, which are symmetrical to the plane through 1 and 4, two 
isomeric inactive cymenes are formed. But if they occupy positions 
unsymmetrical to that plane, as 2 and 5, or 2 and 3, active isomerides 
are produced. 

Tartaric acid, referred to the formene or methane type, has the 


formula— 
H “ H 
| 
CO—OH-—-C— : CO—OH 
| | 
HO HO 


The substitution-group within the brackets is seen to be identical 
with that into which it enters, and therefore two inversely symmetrical 
arrangements are possible. If the group be combined with another 
identical and superposible, they will add to each other’s effect on 
polarised light, as in the case of the active acid; but if it be combined 
with a group having the reverse symmetry, their effects will neutralise 
each other, as in the case of inactive tartaric acid. .* 


Action of Chlorhydrosulphuric Acid on Alcohols. 
By Ortowsky (Deut. Chem. Ges. Ber., viii, 3382—335). 


In preparing sulphuric ether by the action of chlorhydrosulphuric acid 


upon alcohol, the author obtained a perfectly neutral liquid, which 
30 2 
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was decomposed at a temperature of little more than 100° C., with 
separation of carbon, and was soluble in water in all proportions. 
Analysis of the purified substance gave numbers which agreed per- 
fectly with the formula ee nine When perfectly pure, it forms a 
faintly yellow inodorous liquid, which dissolves in water, with forma- 
tion of ethylsulphuric acid, but in alcohol without undergoing any 
change ; it is miscible with ether and benzene, but is reprecipitated 
by excess. Ordinary barium and potassium ethylsulphates were pre- 
pared from the solution in water. In the same way methyl, propyl, 
butyl, and amyl ethers were obtained as perfectly neutral liquids, 
which gave the normal salts with sulphuric acid on addition of water. 
The author believes that the body prepared by him is the true sul- 
phuric ether, while that of Wetherill (Ann. Chem. Pharm., lxvi, 117) 
is the ether of isethionic acid. 
A body was also obtained by the action of chlorhydrosulphuric acid 
upon phenol, which appears, from its reactions and analysis, to be the 
OC,H; 
true phenylic ether of sulphuric acid, SO. . It is a thick, 
OC,.H; 


oily, more or less dark-coloured liquid, which is at once decom- 
posed by water. The solution forms only one barium salt. The pre- 
paration of this body completes the account given by Kekulé (Zeitsch. 
f. Chem., 1867, 197) of the isomerism of sulphophenic acid. 

S. F. a. 


Formic Aldehyde and Methylic Formate. By J. VotuHarp 
(Annalen der Chemie, elxvi, 128—135). 


InstEaD of preparing formic aldehyde by Hofmann’s process, another 
method has been devised, or rather the method of preparing acetic 
aldehyde by means of a spirit lamp, whereby the risk of explosion is 
avoided. 

A coil of platinum wire is heated in the flame of a wood-spirit lamp, 
and when the wire is glowing the flame is extinguished, and the slow 
oxidation of the alcohol allowed to take place. The products of com- 
bustion are collected, cooled, and conducted into ammonia-solution. 
The best results are obtained when the spiral remains hot, but not 
sufficient to be glowing in daylight. By this means about 100 grams 
may be collected in 24 hours. The ammonia-solution is proved to 
contain aldehyde, but only to the amount of 4 per cent. by its forming 
a silver mirror, and formic sulphaldehyde with hydrogen sulphide. 
Since perchloromethylic formate is converted by heat into chlorocar- 
bonic oxide, and as methylic formate bears the same relationship to 
formic aldehyde, it was thought probable that by the action of heat formic 
aldehyde would be produced from the ether; such, however, was not the 
case, but in its place carbonic oxide and methyl alcohol were formed, 
and also carbon dioxide and methane: for when the ether vapour was 
passed through a hot tube, the product cooled, and the gas formed 
collected over mercury, they were found to consist merely of the 
above mentioned substances. A better method of preparing the 
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methylic formate is as follows :—A freshly prepared saturated solution 
of hydrogen chloride in wood-spirit (for on standing some time the 
solution is decomposed, with formation of methyl chloride) is distilled 
with a formate, preferably the calcium salt, in the proportion of 100 
parts of the salt to 130 parts of saturated alcohol. The alcoholic 
solution is allowed to drop into a flask containing the formate, and 
connected with a condenser, as the reaction is violent ; the flask should 
be well shaken after each addition of alcohol. The distillate is neu- 
tralised, and dried by calcium chloride. The mass thus obtained, 
which consists of a crystalline compound of the ether with the chlo- 
ride, is then heated on a water-bath; the parts first distilling are 
rejected as containing chlorine, whereas the later portions of the dis- 
tillate contains chlorine in infinitessimal quantities, which cannot be 
separated by fractionation. The ether obtained has a sp. gr. of 0°9928 
at 0°, and a boiling point of 30°4° at 712 mm. 

Methylic formate has also been obtained by the action of alcoholic 
hydrogen chloride on hydrogen cyanide, but this is not fitted for a 
general method, owing to the violence of the reaction. 

E. W. P. 


Action of Sulphuric Acid on Amylene. By Ossiporr 
(Deut. Chem. Ges. Ber., viii, 542). 


Wuen dilute sulphuric acid (2 vols. acid and 1 vol. water, sp. gr. 1°67 
at 20°) is carefully mixed with amylene boiling at 32°—40°, an alcohel 
is finally obtained boiling at 96°—97°, and furnishing an iodide boiling 
at 115°—120°; this alcohol is a colourless liquid, smelling like camphor 
and bitter almond oil; it solidifies at — 30°, and is, therefore, appa- 
rently identical with Popoff’s dimethyl-ethyl carbinol. When, how- 
ever, sulphuric acid of sp. gr. 1:545 at 20° (2 parts acid and 1 part 
water — by weight ?), is taken instead of the stronger acid, an alcohol 
is obtained boiling at 102°—103°, and yielding an iodide boiling at 
125°—127°; this alcohol does not solidify at —30°. From this the 
author concludes either that amylene has the formula assigned by 
Flavitzky, ofe Hy” or else that the commercial article consists 
of two isomerides differently affected by sulphuric acid. 
C. R. A. W. 


Action of Bromine on Anhydrous Chloral. 
By A. OGLIALORO (Gazzetta chimica italiana, 1874, 457—462). 


Wuen bromine and chloral, in equal numbers of molecules, are heated 
together to 140° in sealed tubes opened from time to time to allow gas 
to escape, till the bromine has nearly disappeared and only a small 
quantity of gas is given off, the products obtained are bromotrichloro- 
methane, trichloracetyl bromide, hydrogen bromide, and carbon mon- 
oxide, formed according to the equations— 


CCl;.CHO + Br, HBr + CCl;.CO.Br. 


CCl.CHO + Br, = HBr + CO + CCI,Br. 
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The products are difficult to separate by distillation. On adding 
water, the trichlorobromethane separates out, and the trichloracetyl 
bromide is converted into trichloracetic acid. 

H. W. 


Action of Chloral on Allyl Alcohol. By A. Oa1iiaLoro 
(Gazzetta chimica italiana, 1874, 463). 


Cutoral and ally] alcohol unite in equal numbers of molecules, forming 


the compound CC);.CH 4 , which is a viscid liquid, colourless 
OC;H; 
when fresh, but gradually becoming coloured on exposure to the air. 
It boils at 116°, and solidifies in a freezing mixture to needles melting 
at 20°5°; dissolves slowly and with decomposition in water; and unites 
with one — of bromine to a syrupy yellow liquid, probably 
H 
CCl.CH , which solidifies at low temperatures to 
OCH,.CHBr.CH.Br 
a vitreous mass, and cannot be distilled. It is violently attacked by 
phosphorus pentachloride, and after decomposition of the phosphorus 
oxychloride by water, a colourless liquid is obtained, boiling with de- 
composition at 195°, agreeing in its amount of chlorine with the for- 
mula CCl;.CHC1.0.C;H;, and capable of uniting with bromine. 
H. W. 


On Three New Pinacolins. By A. WicHNEGRODSKY 
(Deut. Chem. Ges. Ber., viii, 541). 


By the addition of one molecule of trimethacetic chloranhydride to 
two molecules of zinc-ethyl, a ketone, CO { — * is obtained, boil- 
2445 
ing at 125°5° to 126°; this is a colourless liquid of peppermint- 
camphor like odour; specific gravity 0°831 at 0°; 0°810 at 21°; ex- 
pansion coefficient between 0° and 21°, 0:00109. 
By similarly treating the chloranhydride of dimethyl-ethacetic acid 


with zinc-methyl], the ketone, oy a lat is obtained, iso- 


meric with the preceding; this boils at 131°5° to 132°5°, and is a 
colourless liquid of specific gravity 0°842 at 0°, 0°825 at 21° : expansion 
coefficient between 0° and 21°, 0:00102. By oxidation this ketone 
yields dimethyl-ethacetic acid. The chloranhydride from which it is 
formed is obtained by the action of phosphorus trichloride on dimethy]- 
ethacetic acid; it decomposes slowly in contact with water, and boils 
near 132°. From this chloranhydride and zinc-ethyl, the ketone, 


co { GBs, can be formed, boiling at 150:5° to 151-5°; 


2445 
specific gravity 0°845 at 0°; 0°829 at 21°: expansion coefficient 
between 0° and 21°, 0:00098 ; by oxidation it yields dimethyl-ethacetic 
acid, boiling at 186°. The result of the oxidation of these three bodies 
shows that the CO group remains always conjoined with the tertiary 
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radical. To the three the names butyl-ethyl pinacolin, methyl-amyl 
pinacolin, and ethyl-amyl pinacolin are respectively applicable. 
C. R. A. W. 


Glycide. By H. pp Gecurrety (Bull. Soc. Chim. [2], xxiii, 160). 


From the supernatant liquid, after boiling a mixture of epichlorhydrin 
and potassium acetate, the author has isolated by fractional distillation 
two different substances. One, boiling at 266°—268°, isa slightly 
viscous liquid. The other, boiling at 168°—169°, is glycidic acetate, 
a mobile liquid of an ethereal odour, somewhat resembling ethyl 
acetate. 

Glycidic acetate has the composition C;H,O;. It dissolves in alcohol 
and ether in all proportions. With its own volume of water, it forms 
a limpid liquid, but separates on the addition of more water. On 
agitating it with hydrochloric acid, combination ensues, attended with 
elevation of temperature. In ethereal solution, it is decomposed by 
pulverised sodium hydrate into glycide and sodium acetate, and by 
fractional distillation glycide is obtained pure. 

Glycide has the composition C;H,O,. It is a mobile liquid, boiling 
at 161°—163°. It is soluble in all proportions in water, alcohol, and 
ether, and combines with hydrochloric acid with elevation of tempera- 
ture. Heated with acid potassium sulphate, it is converted into 
acrolein. At the heat of the water-bath it combines directly with 
water, and the product has all the properties of glycerin. .- 


The Two Sugars obtained from Sugar of Milk. 
By H. Fupaxowsk1 (Deut. Chem. Ges. Ber., viii, 599). 


Tue author found, in 1866, that by the action of dilute acids on sugar 
of milk, two glucoses are formed which both show right-handed pola- 
risation. He is now continuing this research. C. 8. 


Action of Carbonic Acid on Sodium Acetate. 
By SerscnHenow (Deut. Chem. Ges. Ber., viii, 540). 


WHEN carbonic acid acts on a saturated aqueous solution of sodium 
acetate at a low temperature (in a mixture of snow and salt), sodium 
hydrogen carbonate and acetic acid are formed, the smell of the acid 
being readily perceptible after the gas has been passed through for 


four hours. 
C. R. A. W. 


Note on the Preparation of Acid Chlorides. 
By J. Kanonnixorr (Annalen der Chemie, clxxv, 378—380). 


TueEse chlorides are usually prepared from the fatty acids by the action 
of phosphorus trichloride or pentachloride ; the author, however, con- 
siders the preparation of these phosphorus compounds to be difficult 
and costly, and therefore proposes to replace them by phosphorus 
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oxychloride, which occurs as a bye-product in many reactions, and 
‘‘ always accumulates in the laboratory in large quantity.” By treat- 
ing acetic acid with the oxychloride and fractioning the product, the 
author succeeded in obtaining nearly pure acetyl chloride. Butyl 
chloride was also prepared in the same way; succinic acid, however, 
yielded not succinyl chloride, but succinic anhydride. “ae 


Oxidation of the Oxyacids of the Fatty Series. 
By W. Marxownikorr (Annalen der Chemie, clxxvi, 309—314). 


Ley and Popoff (ibid., clxxiv, 61), from the results of their experi- 
ments on the oxidation of oxyisovaleric acid, came to the conclusion 
that all the secondary oxyacids of the general formula RCH.OH.CO,H 
would yield, by oxidation, carbonic anhydride and an acid of the fatty 
series containing one carbon-atom iess than the oxyacid. This view 
was also put forth by the author in a work published six years ago, in 
which he considered it probable that the first phase of the reaction 
would be the conversion of the oxyacid into a ketonic acid— 


Lactic acid. Pyruvie acid. 


CH;.CH(OH)CO.H + O = CH;.CO.CO.H + H.O, 


and that the latter, by further oxidation, would yield a fatty acid and 
carbonic anhydride. 

He has since found, however, that this is not invariably the case, 
for in a research on the action of oxidising agents on «-oxybutyric 
acid, undertaken about four years ago, he proved that, besides alde- 
hyde, both acetic and propionic acids were produced, and not propionic 
acid alone, as the above hypothesis requires ; moreover, the acetic acid 
was always in the largest proportion. The details of the oxidation 
experiments, and the analyses made in connection with them are 
given. 

C. E. G. 


Oxidation of «-Oxybutyric Acid. By O. Pororr 
(Deut. Chem. Ges. Ber., viii, 540). 


MarxownikorF found that acetic acid is a product of the oxidation of 
| a-oxybutyric acid; this arises from the presence of the @-acid in the 
| substance examined : two isomeric bromobutyric acids are formed by 
the action of bromine on butyric acid, from which two oxy-acids result. 
The temperature of the water-bath is high enough, to bring about the 
4 bromination of ‘butyric acid, so that a higher temperature is not at all 
necessary. 


C. R. A. W. 


' The Sulphur Compounds of the Isopropyl Series. 
By Ap. Ciaus (Deut. Chem. Ges. Ber., viii, 532). 


: THr01sopropyt alcohol is obtained more readily by heating isopropyl 
| iodide with aqueous potassium sulphydrate and some alcohol, than, 


eet CO eet 
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when an alcoholic solution of potash, saturated with sulphuretted 
hydrogen, is employed. It is lighter than water, and but slightly 
soluble therein; in alcohol and ether it dissolves in all proportions. 
Oxidation with just so much chromic acid as is required to form thio- 
acetone, does not give rise to this body, but to a polymeride thereof, 
boiling at 165°—170°, and probably identical with the “ duplosulph- 
acetone” of Wislicenus, which boils at 180°. The author proposes 
to call this body duplothio-acetone, using “thio” to indicate sub- 
stances in which the sulphur acts as a dyad, and reserving the 
prefix ‘‘sulpho” for those in which it is a tetrad or hexad. By the 
action of nitric acid, this duplothioacetone forms isopropylsulphonic 
acid, and not either of the compounds CH;—CSO—CH;, CH;— 
CS(O.)—CHs3, or CH; —CSO(OH,)—CH;, as might perhaps have been 
expected. 

Isopropyl sulphide (C3H,).S, also forms isopropyl-sulphonic ucid on 
oxidation, oxalic and sulphuric acids being also generated; this latter 
does not take place with duplothioacetone: the copper, lead, barium, 
and zinc salts of isopropyl-sulphonic acid have been obtained ; they are 
very soluble and crystallisable only with difficulty. The acid itself 
can be obtained as a crystalline mass by drying over sulphuric acid in 
vacuum. C R.A. W. 


Normal Sulphobutyric Acid and its Salts. 
By N. Grasowsky (Annalen der Chemie, clxxv, 344—348). 


Tue sulphobutyric acid was prepared from normal butyl mercaptan by 
allowing it to drop slowly into nitric acid, sp. gr. 1:3. When the 
reaction was complete, the contents of the retort were diluted with 
water and evaporated at 100°, until all the nitric acid was removed. 
The crude acid was purified by neutralising with barium carbonate, 
washing the barium salt with a mixture of alcohol and ether, and after 
a few crystallisations from water, decomposing it with sulphuric acid. 
The excess of sulphuric acid was removed by lead carbonate and the 
lead by sulphuretted hydrogen. Pure normal sulphobutyric acid, 
CH;.CH,.CH;.CH2.S0,.0H, is a syrupy liquid, which is readily soluble 
in alcohol and in water, less so in ether. It readily converts the car- 
bonates and hydrates into sulphobutyrates. 

The sodium salt, CsHp»SO;Na, crystallises in plates which are readily 
soluble in water and in boiling alcohol. The bariwm salt, (C,H,SO;).Ba 
+ H,0, loses its water of crystallisation when exposed to the air. 
The calcium salt (CyH,SO;)2,Ca + 2H.O, forms colourless needles, 
which effloresce readily. The lead salt (CyH)SO;)2Pb, prepared from 
the acid and Jead carbonate, crystallises in scales formed of small 
radially arranged needles. It is easily soluble in water, less so in 
alcohol. The basic lead salt (CyH,SO,).Pb + 2Pb(OH)., obtained 
from the acid and lead hydrate, is a crystalline powder difficultly 
soluble in water. The copper salt (C,H,SO;),.Cu + 5H,O, crystallises 
in efflorescent needles of a blue colour. It is easily soluble in alcohol 
and in water. The silver salt, CsH,SOQ;Ag, forms colourless scales, 
readily soluble in water. 


C. E. G. 
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Some new Sulphurea Compounds. By A. Craus 
(Deut. Chem. Ges. Ber., viii, 41—44). 


WHEN equal molecular weights of sulphurea and ethyl iodide are heated 
to 100° with alcohol, they combine, and the solution, on evaporation, 
leaves a thick liquid, which soon solidifies to a crystalline mass. Its 
composition is CH,N,S.C,H,I, and like the corresponding ethyl bromide 
compound, it is easily and completely decomposed when heated with 
water. With one molecule of the iodide and two of the urea, another 
compound (2CH,N.S).C,H;I is formed, which crystallises in glistening 
colourless needles. It is much more stable than the last-mentioned 
compound, as it suffers no change by crystallisation, and its aqueous 
solution is decomposed only after long boiling. 

Sulphurea unites directly with acetyl chloride, forming a crystalline 
compound, CH,N,S.C,H;ClO. It is very readily decomposed, so that 
the temperature during its preparation must not be allowed to rise 
above 40°. The urea also forms a compound with monochloracetic ucid, 
CH,N.S.C.H;C10,.. The materials, when mixed, form a syrupy mass, 
which soon becomes solid, with development of heat; in order to com- 
plete the reaction, however, it is necessary to heat in a water-bath for 
some time. It dissolves in hot water and crystallises out again, on 
cooling, in beautiful colourless plates. It hasa distinctly acid reaction, 
and is capable of combining with metallic oxides to form salts. These 
compounds readily decompose into the chloride of the metal, and a 
new substance free from chlorine, which crystallises in silky needles. 
It can easily be prepared by boiling the sulphurea chloracetate with 
zine oxide until the acid reaction has almost disappeared. The filtered 
solution, when cold, solidifies toa mass of slender needles ; the mother- 
liquors from this, if concentrated by evaporation, yield thick pale 
yellow crystals of azine salt which, when again boiled with water, give 
fresh quantities of the needles. The author hopes that in a short time 
he will be able to publish a detailed account of these new compounds, 
and concludes by stating that he believes these addition-products are 
formed through the sulphur-atom as exemplified in the following for- 
mule :— 


Disulphurea ethyl iodide. Sulphurea ethyl iodide. 
NH, NH, NH, NH, NH, NH, 
| A Et, | [A Bo] JA | A 
C\ s—s c ” <s—s>? St ” ¥ = 5\ Et 
NH, NH, NH, NH, NH, NH, 
C. E. G. 


Action of Ammonia and Substituted Ammonias on Mercuric 
Fulminate. By A. Sreiner (Deut. Chem. Ges. Ber., viii, 528). 


By the action of aniline on mercuric fulminate, there are produced 
monophenyl-urea and mercurydiphenyl-guanidine, the latter yielding 
diphenyl-guanidine and mercuric chloride by the action of hydro- 
chloric acid ; these two products can be separated by means of alcohol, 
in which the first is readily soluble and the second insoluble. Mono- 
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phenyl-wrea melts at 147°, and crystallises from hot water in large plates 
or Jong needles, the latter in the case of concentrated solutions; when 
heated with strong sulphuric acid, it splits up into carbon dioxide, 
ammonia, and aniline; boiling with water or heating to 150° causes it 
to split into diphenyl-urea, carbon dioxide, and ammonia, the first 
melting at 235°. Mercurydiphenyl-quanidine is a grey powder, difficult 
to purify, being almost insoluble in boiling water; sulphuretted hydro- 
gen forms diphenylic-urea and mercuric-sulphide. 

Paratoluidine acts similarly on mercuric fulminate, forming para- 
toluyl urea and ditolyl guanidine, melting at 180° and 168° respectively, 
the latter being obtained by the action of hydrochloric acid or salphur- 
etted hydrogen on the mercury compound first formed. Napthyl- 
amine also forms analogous products. 

Ammonia forms with mercuric fulminate not only urea and guani- 
dine, as might be expected, @ priori, but also two isomeric nitro-bodies 
of formula C;H,;N1,0;; probably the formation of these is ope ve 4 

-am-amercury fulminate. Ho § CNH) (NO:)(CN) 
production of ammonium-mercury fulminate, Hg | C(NH,)(NO,)(CN) 
as mercuric oxide is first precipitated, whilst the other products are 
formed after some time only. Of these two isomerides, one is con- 
tained as a mercury-compound, from which it is separable as an amor- 
phous powder by means of sulphuretted hydrogen; the other is cry- 
stalline : the two are separated by evaporating to dryness the product 
of the action, and taking up the residue with water; the mercury- 
compound is left undissolved, whilst urea, guanidine, and the crystalline 
nitro-body are dissolved. That these are nitro-bodies is shown by the 
fact that chloropicrin can be obtained from them. 

By employing a higher pressure (70° in a sealed tube or autoclave), 
the action is somewhat modified ; a nitro-compound is then formed, of 
composition C,H,,N,O3, differing from the others by the elements of 
cyanamide; this forms a silver salt, C;H,Ag.N,O;, and many other 
crystallisable metallic salts; diluted hydrochloric at 150° converts 
it wholly into carbon dioxide and ammonia. Compounds analogous to 
these nitro-bodies have not been obtained by means of the aromatic 
monamines, but it is probable that they are formed, as the yield of 
phenyl-urea is less than 50 per cent. of the theoretical amount. 

C. R. A. W. 


Action of Phosphorus Pentachloride on Acid Amides. 
By O. Watracu (Deut. Chem. Ges. Ber., viii, 299—309). 


1. Oxamethane.—Phosphorus pentachloride acts readily on oxamethane, 
the product being a limpid liquid, from which, on cooling, brilliant 
white needles separate, which may be drained and washed with petro- 
leum-naphtha to remove phosphorus oxychloride. This body is 
C.H;.OCO.CCl,.NHe, and may be called ethyl dichloramidacetate. With 
water it yields again oxamethane, and with ammonia, ammonium 
oxamate. When heated, it melts and loses hydrochloric acid, while 
almost pure ethyl cyanocarbonate distils over— 


C.H,0O.CO.CCl.NH, = 2HCl + C,H;0.CO.CN. 
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Besides the above chloride, another compound is formed, which, on 
evaporating the petroleum-naphtha, crystallises in long, thick prisms, 
consisting of C,H,O;Cl,NP, and melting at 128°—130°. This body 
dissolves slowly in cold water and in acids, quickly in alkalis and 
readily in ether, benzene, and chloroform, but very sparingly in petro- 
leum-naphtha, showing that it is not a direct product of the reaction, 
but, as subsequent experiments have shown, is produced only in pre- 
sence of moisture. When heated above the melting point, the com- 
pound is resolved into phosphorus oxychloride and ethyl-cyanocarbonic 
acid. Water decomposes it, hydrochloric acid being formed, but no 
phosphoric acid, showing that it is not a compound of the cyanocar- 
bonic ether and the oxychloride, and therefore its constitution is pro- 
bably C,H;0.CO.CCl,.NH.POCI. 

2. Acetamide.—According to Henke, phosphorus pentachloride acts 
violently on this amide ; but this is a mistake: the dry pure compounds 
hardly act on each other in the cold, only a small quantity of acetamide 
hydrochloride being formed ; if the reaction takes place in chloroform, 
it becomes violent, but the product is the same, and when the amide 
and pentachloride are heated together for some time, they yield aceto- 
nitril, together with phosphorus trichloride and oxychloride. 

3. Trichloracetamide and phosphorus pentachloride yield, on heating, 
the compound C,C],ONP, which appears to be formed by the following 
reactions :— 


(1.) CCl,.CO.NH, + PC], = CCh.CCl.NH, + POCk. 
(2.) CCl.CCl.NH, + POC], = CCl.CCl.NH.POCI, + HCl 
(3.) CCl.CCk.NH.POCk = CCl.CCI=N.POCL + HCl 


This tetrachlorethidene-imide-chlorophosphonyl distils at 255°—259°, 
and solidifies at 70°—80° to a white crystalline mass. Its vapours 
violently irritate the eyes and mucous membranes. It is a very un- 
stable body, which cannot be kept without change; among its products 
of decomposition, trichloracetonitril was found. 

4, Benzamide is slowly attacked by the pentachloride in the cold, 
benzonitril and phosphorus oxychloride being formed. But when the 
substances are gently heated and then quickly cooled, a magma of fine 
needles is formed, containing chlorine and phosphorus, and decomposing 
spontaneously after some time into the nitril and oxychloride. 

The results of this research show that phosphorus pentachloride 
does not act simply as a dehydrating agent, but that first amido- or 


imido-chlorides, or their phosphoryl compounds, are formed. 
C. S. 


Isononylamide. By A. H. KuLiuem 
(Annalen der Chemie, clxxvi, 308). 


Wuen isoctyl cyanide is boiled with alcoholic potash, a compound 
having the composition C,H,NO, is formed, melting at 81°. This 
body is not identical with the isononylamide which was prepared by 
heating ethyl isononylate with ammonia, because the compound thus 
obtained, although forming like the other silky needles, melts only at 


105°. 
; C. S. 
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Composition of the Platinum-compound of Dehydrotriaceton- 
amine. By W. Heintz (Annalen der Chemie, clxxvi, 382— 
384). 

Tue author’s object in this communication is to give the results of the 

determination of the nitrogen in dehydrotriacetonamine platino- 

chloride by Dumas’ method, as in that of Will and Varrentrapp, a 

portion of the base remains undecomposed, thus vitiating the results. 

This was the more important, as the platinum determination differed 

but little from what Stideler obtained with his acetonamine platino- 

chloride, and it was therefore possible that the two substances might 
be identical. 

The dehydrotriacetonamine platino-chloride (cbid., clxxiv, 133) gives 
only 4°08 per cent. nitrogen, whilst Stideler’s compound should give 
777 per cent. It seems, therefore, that none of the three bases 
obtained by the author from acetone by the action of ammonia con- 
tains more than one atom of nitrogen in the molecule; and further, 
Stideler’s acetonine, C,HigN2, was not found amongst the products of 
the reaction. C. HE. G. 


Characteristic Reactions of Glycocine. Ry R. Encen 
(Compt. rend., Ixxx, 1168). 


GiycoctNE gives with ferric chloride a strong red coloration, which is 


destroyed by acids, but reappears on cautiously neutralising with 
alkalis; having itself the character of an amine it gives, like ammonia, 


| methylamine, ethylamine and phenylamine, a green or blue coloration 


when treated first with a drop of pheno] and then with some sodium 
hypochlorite. These two reactions found by the author, combined 
with those generally given in the text-books, i.e., the blue coloration 
on addition of cupric sulphate, and the reducing action of glycocine 
upon mercurous nitrate, will always be sufficient to identify this sub- 
stance. The red coloration stated by some chemists to be produced on 
boiling glycocine with concentrated solutions of potash or baryta has 
never been obtained by the author. 
R. 8. 


Action of Acid Anhydrides on Guanidine and its Derivatives. 
By D. McCrearu (Deut. Chem. Ges. Ber., viii, 383—384). 


Tue author had previously observed that the action of benzoic anhy- 
dride on guanidine produced a dibenzoyl-urea, CH,(C;H;0).N.O, with 
elimination of ammonia. When, however, the anhydride acts on 
substituted guanidine, water is eliminated, and a new substituted 
guanidine is formed. Thus the action of benzoic anhydride on 
triphenylguanidine at 100° yields  dibenzoyltriphenylguanidine, 
CN;3(C;H;)3(C;H;O)2. It erystallises from alcohol in plates, which 
melt at 185°. Diacetyltriphenylguanidine, CN3(CsHs)3(C2H;0)2, pre- 
pared in a similar manner forms well-defined glistening crystals, 
which melt at 131°. The action of benzoic anhydride on diphenyl- 
guanidine gave dibenzoyldiphenylguanidine, crystallising in monoclinic 
prisms, which melt at 102°. Acetic anhydride appears to act 
similarly. 


C. E. G. 
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Constitution of Benzene-derivatives. By E. Wropievsky 
(Deut. Chem. Ges. Ber., viii, 573—575). 


Tue author has formerly proved that on brominating acetoparatoluide 
the bromine occupies the meta-position, inasmuch as on converting 
the bromotoluene obtained from it into ethyltoluene and oxidising the 
latter, he obtained isophthalic acid. This bromo-compound yields a 
mononitro-compound crystallising in thin white needles melting at 
210°5°. When this acetonitrobromotoluide is boiled with soda, it is 
converted into a nitrobromotoluidine crystallising from dilute nitric 
acid in orange-red needles, melting at 64°5°. By Griess’ reaction it 
was converted into nitrobromotoluene crystallising from alcohol in 
glistening prisms, melting at 86° and boiling at 269°—270°. 

On reducing it, a bromotoluidine is formed, which remains liquid 
at —20°, and boils at 255°—260°. Its salts crystallise well. 

C,H,BrNH,.HCl forms pearly plates and sublimes readily. 

C,H;BrNH,.HNO; crystallises in long pink needles; 24°9 parts 
dissolve in 1000 of water at 13°. (C,H,.BrNH,).H,SO,, forms pearly 
plates. Nascent hydrogen converts the base into metatoluidine, boiling 
at 197°, and yielding an acetoluide melting at 65°5°. By Griess’ 
reaction a bromotoluene was obtained which by oxidation was con- 
verted into metabromobenzoic acid, melting at 154°. 

These experiments prove that the positions 3 and 5 are identical : 


CH; 


NH, ) Br \7 


We aow know one para-, one ortho-, and the two identical metabromo- 
toluenes, and it remains only to be proved whether the position 6 is 


identical with 2. 
C. S. 


Nore.—The author thinks that, considering Ladenburg’s researches 
on mesitylene, the existence of a fourth isomeric disubstitution-pro- 
duct appears very doubtful. But these experiments prove nothing 
but the symmetrical structure of mesitylene, and have nothing to do 
with the question whether 2 is identical with 6 in a disubstituted ben- 


zene.—C.8. 
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Isomeric Di-substitution Derivatives of Benzene. 
By A. Lapensure (Deut. Chem. Ges. Ber., viii, 535). 


THe author considers that although the impossibility of the existence 
of more than three disubstitution derivatives of benzene is not abso- 
lutely proved, yet it is very improbable that any facts in opposition to 
this view will ever be demonstrated to exist when subjected to careful 
revision and examination. Thus he regards the gentianin-dioxyben- 
zene recently announced by Hlasiwetz as a fourth isomeride of the 
dioxybenzene class, as probably identical with hydroquinone. As to 
the fourth nitrobenzoic acid stated by Fittica to exist (see page 766), 
the author finds, as Griess has also found, that the barium salt of the 
meta-acid melting at 141°5° when fractionally recrystallised, yields 
absolutely the same substance of the same melting point from each 
fraction, and does not split up into two bodies of melting points 125° 
and 178°: both ortho- and para-nitrobenzoic acids are formed simul- 
taneously with the meta- acid on nitration of benzoic acid; the para- 
acid yields a barium salt more soluble than those of the other two 
isomerides, being precipitated by hydrochloric acid from the mother- 
liquor of the first crystallisation; it melts at 232°—235°, whilst the 
acid from para-nitrotoluene melts at 233°—237° (Ladenburg), 238° 
(Erlenmeyer). Hence it is probable that the fourth acid melting at 
178°—179°, anwounced by Fittica, has no real existence, being a 
mixture of the para acid and one of the other two isomerides. 

Similarly, the existence of the fourth bromobenzene sulphonic 
acid found by Limpricht is not sufficiently substantiated. 

C. R. A. W. 


On Orientation in the Aromatic Series: Reclamation. 
By H. Hiisyer (Deut. Chem. Ges. Ber., viii, 568—571). 


Tue author points out again to Kolbe that he already showed in 
1869, that the fusion of aromatic substitution-products with potash 
cannot be relied on as a means for fixing the position. He further 
criticises some of Limpricht and Pagel’s results. 


C. S. 


Metabromotoluene. By HE. A. Greve 
(Deut. Chem. Ges. Ber., viii, 565—568). 


Wuen this compound is treated with sulphuric acid, only one mono- 
sulphonic acid is formed. (C;H;BrCH,SO;)Sr + H,0 forms triangular 
crystals. (CsH;BrCH;SO;),Ca + 2H,O crystallises in hexagonal 
plates or prisms. (C;H,BrCH;SO;),Mg + 6H,O: very hygroscopic 
needles ; (CaH,BrCH;SO;).Cu + 4H.O: pale blue, wavy plates; 
(C;H;BrCH;SO;).Pb + 2H,0: well-defined plates, which are grouped 
in rosettes. The potassium salt is anhydrous and crystallises in thin, 
clear plates. . 

C,H;(NO,)BrCHs, forms compact rhombic crystals melting at 54° 
—d55°. 

C;H;(NH.)BrCH,; is sparingly soluble in water, readily in alcohol, 
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and crystallises in transparent rhombohedrons, melting at 57°5°—58°. 
The following salts are anhydrous; sulphate, quadratic plates ; nitrate, 
six-sided pointed needles; hydrochloride, long thin needles, and 
oxalate, tufts of long needles. 

C,H;BrCH,;NH.COCH;, crystallises from water in thin ramified 
needles, melting at 156°. 

C,H.Br(NO,).CH;, forms flat needles or prisms melting at 103°— 
104°. 

C,H. Br(NH,)2CH;, forms glistening rhombic plates melting at 107°. 
Its salts are also anhydrous; the sulphate forms small six-sided 
prisms. 

C. 8. 


Bromonitrotoluenes. By EH. Wropievsky 
(Deut. Chem. Ges. Ber., viii, 571—573). 


Wuen parabromotoluene is nitrated, not only the solid mononitro- 
compound meiting at 45° is formed, but also a small quantity of a 
liquid compound. It appears that all the chemists who have worked 
with solid bromonitrotoluene used such a mixture. 

C. S$. 


Paraiodobenzoic Acid. By H. Giassnrk 
(Deut. Chem. Ges. Ber., viii, 562). 


Tus acid, which Korner obtained by oxidising paraiodotoluene, is 
almost insoluble, and crystallises in small plates melting at 250°— 
251°. C.HyICO,Na + $H.O, soluble needles. C,H ,iCO.K, thick 
plates. (C,H,ICO,).Ca + H,0, is less soluble, and forms rhombic 
plates. (C;H,ICO,).SO; + H.O, crystallises readily in pearly plates. 
(C,H,ICO,).Ba + 13H,0, forms long rhombic plates, and (CsH,ICO.), 
Zn 4- 4A,0, erystallises in cubes. 

Paraiodometanitrobenzoic acid is readily soluble in alcohol, and 
melts at 210°, C;H,INO.CO.K + H,0, is readily soluble, and forms 
six-sided prisms; C,H,INO,CO,Na + H,0, crystallises in yellow 
needles, and a similar salt is (CsH,INO.CO,).Ca + 15H,0. 

C. S. 


Trimethylbenzene. By P. Jannascu 
(Annalen der Chemie, clxxvi, 283—290). 


Tue trimethylbenzene or pseudocumene which Glinzer and Fittig 
prepared from a mixture of ortho- and paraxylene is a pure compound 
and identical with that obtained from crystallised bromoparaxylene. 
This fact is readily explained: for if orthoxylene is brominated, only 
two bromides can probably be formed, the bromine either approach- 
ing the methyl-group as much as possible, or, what is more likely, 
entering the aromatic nucleus as far as possible from the methy|- 
group. But in the latter case one and the same trimethylbenzenc 
must be obtained from the two bromo-compounds :— 
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The chemically pure benzene-hydrocarbons have the following pro- 
perties :— 


Pseudo- 
Benzene. Toluene. Paraxylene. cumene. Durene. 
Melting point...... 70° liquid 15° liquid 80° 
Boiling point...... 81° 111° 136°5° 166° 191° 


This shows that those containing an even number of methyl-groups 
are solid, and the difference between the boiling points changes peri- 
odically from 30° to 25°. 

Dibromotoluene is best obtained by exposing to the sunshine a 
mixture of bromine, para- and ortho-bromotoluene and a little iodine, 
and boiling the product with alcoholic ammonium sulphide. It boils 
at 239°—241°, and does not solidify in a freezing mixture. By treat- 
ing it with sodium and methyl iodide, it yields pure pseudocumene, 
showing that it either has the constitution of— 


CH; 


or is a mixture of — 
CH; CH; 
a Br ZN 


Br 
WY Y 


In preparing durene from dibromoxylene a small quantity of pseudo- 
cumene is also obtained as a bye-product. “% 


On the Formation of Triphenylbenzene, and the Action of 
Phosphorus Pentachloride on Acetophenone. By C. ENGLER 
(Deut. Chem. Ges. Ber., viii, 394—398). , 


In a paper recently published by Heyne (ibid., 230), this chemist 
seemed to cast some doubts on the correctness of the results obtained 
by the author in conjunction with Berthold when studying the action 
of hydrochloric acid on acetophenone. 
On repeating the experiments it was found that exactly the same 
phenomena were observed as those previously described by the author. 
VOL. XXVIII. 3 P 
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On passing hydrochloric acid into 20 grams of acetophenone to satura- 
tion, it became warm and turned brown. The product was allowed 
to stand for three days in a warm place and then cooled, when there 
was an abundant separation of triphenylbenzene, which after being 
washed with ether was found to melt at 169°5°. 

Heyne supposes the formation of triphenylbenzene by the action of 
hydrochloric acid on acetophenone, to take place in three stages :— 


(1.) The formation of the compound 0.1.05 5 CH; which (2) is con- 
verted into the chloride C,;H;.CCl..CH; by the further action of hydro- 
chloric acid; and (3) that this splits up into C,H;.C.CH and HCl. 

The chloride, C;H;.CCl..CH;, however, has already been obtained by 
Friedel by the action of phosphorus pentachloride on acetophenone, 
and he found that it was necessary to heat it with alcoholic potash to 
120° to remove the chlorine entirely, when it yielded acetenylbenzene. 
The author has repeated Friedel’s experiment, and obtained exactly 
the same results. No appreciable amount of hydrochloric acid was 
given off on allowing the chloride to stand for a fortnight at the ordi- 
nary temperature, and when heated with alcoholic potash, it gave 
acetenylbenzene, benzoic acid, and a resinous substance from which no 
triphenylbenzene could be obtained. The author concludes by saying 
that Herr Heyne has neither correctly observed the circumstances of 
the formation of triphenylbenzene, nor yet interpreted correctly the 
reactions which take place. 

C. E. G. 


Action of Ammonia on Alizarin. By C. LizBerMann and 
H. TroscuKkeE (Deut. Chem. Ges. Ber., viii, 379—383). 


Talis research was undertaken in order to throw some light on the 
complicated action of ammonia on orcin in the formation of orcein. 
After noticing the researches of Schiitzenberger and Paraf, and of 
Stenhouse, the authors describe the method by which they prepared 
the pure alizarin employed in their researches. This consists in dis- 
solving commercial alizarin in soda-solution, precipitating the sodium 
alizarate by carbonic acid, and then decomposing it with an acid. 
After repeating these operations three times, the partially-purified 
alizarin was boiled with excess of barium hydrate to remove monoxy- 
anthraquinone, and the barium alizarate decomposed by an acid. 

When a somewhat dilute solution of pure alizarin in ammonia is 
heated for some hours to 150°, or 200°, or for a long time at 100°, it is 
converted into alizaramide or amidoxyanthraquinone, Ci,HyNOs3, or 
C\,H,O..NH2,.OH. In order to isolate this compound, an acid is added 
to the solution, and the precipitate produced is dissolved in baryta- 
water and filtered. On again precipitating with an acid, and crys- 
tallising from boiling alcohol, beautiful brown needles are obtained, 
having a metallic iridescence. It is soluble in alcohol with a yellowish- 
brown colour, and is easily dissolved in the cold by solutions of the 
alkalis and alkaline earths. It melts at about 250°— 260°, and sublimes 
when carefully heated. Its formation may be thus represented : —_ 


C\H,O, + NH; = CyH,NO; + H.0. 
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Its barium compound has the formula (C\,HsNO;),Ba. Alizaramide, 
when treated in hot alcoholic solution with nitrous acid, yields oxy- 
anthraquinone (ibid., iv, 108, and v, 868). Dilute alkaline solutions 
of alizaramide are not altered on boiling, but alizarin is regenerated 
when it is fused with potassium hydrate. Boiling hydrochloric acid 
dissolves the amide easily, without decomposition, but if the two are 
heated together to 250°, pure alizarin is produced which fills the tube 
with long orange-red needles. 

The purpurein of Stenhouse is doubtless purpuramide or amidobioxy- 
anthraquinone, C\yH,NO,, as its properties are strictly analogous to 
those of alizaramide. The amount of nitrogen found by him is some- 
what lower than that required by the above formula, but this is 
probably owing to the presence of a small quantity of unaltered 
purpurin. 

If, instead of a clear ammoniacal solution of alizarin, a compara- 
tively large quantity of the floculent precipitated alizarin is heated 
with strong ammonia, another product is obtained which separates 
in the tube in a crystalline state, whilst the alizaramide formed at the 
same time remains in solution. This new substance is an ammonium- 
compound, as it gives off ammonia when boiled with a dilute solution 
of sodium hydrate. By digestion with dilute hydrochloric acid the 
ammonia is removed, and alizarimide, C\yH;NOz, is left. Its crystalline 
form is very similar to that of alizaramide, but it is scarcely soluble 
in ammonia, or in cold dilute alkaline solutions. With baryta-water 
it gives an insoluble dark violet precipitate. 

The action of ammenia on chrysophanic acid under similar cireum- 
stances produces two substances closely resembling those here described, 
one soluble in ammonia with a purple colour, and the other an insoluble 
crystalline compound. 

C. E. G. 


On Oxyanthraquinone and Alizarin. By Ap. CLaus 
(Deut. Chem. Ges. Ber., viii, 530). 


Tut author has found that the substance recently described by him 
and Willgerodt as the dioxyquinone of chrysene (p. 760 of this 
volume), is, in point of fact, nothing but oxyanthraquinone; the sub- 
stance in question was isolated from the alizarin paste, No. 1, of Meister, 
Lucius, and Briining, and melted above 300°. As oxyanthraquinone 
was described by Boettger and Petersen as melting at 202°, and by 
Baeyer and Caro at 268°—271°, the body was supposed to be different 
therefrom: it is now found, however, to yield small quantities of 
alizarin by fusion with potash, and to form anthracene melting at 
208° by distillation with zinc dust. Moreover, when heated with dini- 
trophenyl chloride, it yields a compound which agrees with the 
formula C,,H;{C;H3;(NO;)2}O3, whilst the corresponding chrysazarin 
compound would require very different numbers. 

Alizarin, when thoroughly purified, melts at a much higher tempe- 
rature than that usually assigned to it (215°), values always above 
280° being obtained, and 289°—290° being found with a normal 
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thermometer; with dinitrophenyl chloride it forms the compound 


OH 
C,,H,O, 0.C;H;(NO,),.’ Cc. R. A. W 


Dibromobenzoic Acids. By A. BurGHARD. 
(Deut. Chem. Ges. Ber., viii, 558—560). 


PaRABROMOBENZOIC acid melting at 251° yields a mononitro-compound 
melting at 199°, which, by reduction, is converted into parabromo- 
metamidobenzoic acid, crystallising from hot water in needles melting 
at 220°-—221°. The chloride C;H;BrNH,CO,.HCI, forms long colour. 
less needles. C,;H,;BrNH,CO,,SO,H, crystallises in small needles, and 
is decomposed by water. C,H;BrNH,CO,.NO;H forms flat brown 
prisms, and (CsH,BrNH,CO,).Cu is a green, and CsH;BrNH,CO,Ag a 
white precipitate. On passing nitrous acid into a solution of the 
amido-acid in acetic acid and hydrobromic acid, the corresponding 
dibromobenzoic acid is obtained; it is sparingly soluble in water, 
freely in alcohol, and crystallises in small needles melting at 229°— 
230°. (C,H;Br.CO,),Ba + 43H,0 crystallises in long needles. 
C.H;Br,CO,.CuQH is a pale-blue precipitate, and C,H;Br,CO,Ag is 
precipitated as a gelatinous mass, separating from hot water as a dense 
white mass. The calcium salt is very deliquescent, and the lead and 
zine salts are white precipitates. OC sH;Br,CO,.C,H; was obtained by 
the action of ethyl] iodide on the silver salt; it crystallises from alcohol 
in long needles melting at 38°—38°5°. On heating the acid with 
phosphorus chloride, a crystalline chloride is obtained, which, with 
ammonia, yields C;sH;Br,CONH2, crystallising from water in needles 
melting at 151°—152°. The dibromobenzoic acid just described is 
identical with that obtained by oxidising the dibromotoluene which 
Jannasch prepared by acting on toluene with bromine and iodine in 
the sunlight. 

When orthobromobenzoic acid, which was prepared by oxidising 
liquid bromotoluene, is nitrated, a nitro-acid is obtained, crystallising 
in long needles melting at 177°—178°, and yielding an amido acid, 
which forms flat needles melting at 175°—177°. By means of the 
diazo-reaction, it yields a dibromobenzoic acid which is quite different 
from that described above. 

C. S. 


Nitrobenzoic Acid. By Peter Grizss 
(Deut. Chem. Ges. Ber., viii, 526). 


Two years ago the author stated that when benzoic acid is nitrated by 
Gerland’s process, two isomeric nitrobenzoic acids are formed, the 
ortho- and metanitrobenzoic acids of Fittig ; of these the former produces 
a soluble, and the latter an almost insoluble barium salt. Metanitro- 
benzoic acid melts at 140° (Griess), 141° (Naumann). Fittica has 
recently stated, however, that this metanitrobenzoic acid is not homo- 
geneous, but is a mixture of two isomerides melting at 125° and 175° 
respectively. The author has several times recrystallised the barium 


ee 


el tl i el ee i, ee ee en ee 


— wae ue ee 


ORGANIC CHEMISTRY. 893 


salt of this acid, and finds that the acid regenerated from the purified 
salt, and that from the mother-liquor, melt at the original temperature, 
141°: the same result is arrived at by crystallisation from dilute 
alcohol. A third avid, paranitrobenzoic acid, is also formed in small 
quantity during the nitration. 

The three isomerides are separated thus,—the mixture of the 
three is heated to boiling with 20 parts of water, and the solution 
neutralised with baryta; on cooling barium metanitrobenzoate 
separates; the filtrate is evaporated almost to dryness, and the 
residue treated with small quantities of cold water, whereby barium 
orthonitrobenzoate is readily dissolved, a mixture of the para and 
meta salts being left: this is again boiled with about 20 parts of 
water, and after cooling the filtrate is acidified with hydrochloric acid, 
whereby paranitrobenzoic acid is precipitated as a white crystalline 
mass. After recrystallisation from hot water, this acid melts at 233° 
(Fischer gives 240°, and Mills 236°—240°, as the melting point) ;. the 
barium salt is {C,H,(NO,)O,},Ba,5H.,O, as found by Wilbrand and 
Beilstein in the case of the product from nitrotoluene. The correspond- 
ing amido acid melts at 184° (Wildhand and Beilstein found 186°— 
187°). 

The amido-acid from metanitrobenzvic acid, melting at 141°, was 
found to melt at 172°—174°, as has also been observed by others. 

C. R. A. W. 


On the Nitrobenzoic Acids. By E. Wipnmann 
(Deut. Chem. Ges. Ber., viii, 392—393). 


An attempt was made to separate the mixed ortho- and meta-nitro- 
benzoic acids produced by the nitration of benzoic acid, by washing 
them with cold water; but although it was found that the first filtrate 
on evaporation left a residue of lowest melting point, yet no compound 
of definite and constant melting point could be obtained from the 
washings. When a large quantity of the crude product of nitration 
had been thus washed for a long time, a residue was left consisting of 
a mixture of a fine powder with large rhombohedral crystals, which 
were easily separated by elutriation. These large crystals of a mono- 
nitrobenzoic acid proved to be homogeneous, and melted at 139°. 

The yield of orthonitrobenzcic acid obtained by Beilstein and Kuhl- 
berg’s method of oxidising ortho-nitrocinnamic acid was unsatisfactory ; 
a much better process is that of Weith, namely, to oxidise orthonitro- 
te;uene: for although the oxidation proceeds but slowly, the amount of 
acid obtained is comparatively large. It melts at 143°. Paranitro- 
benzoic acid from paranitrotoluene was found to melt at 238°. 

With respect to Fittica’s observations (ibid., 252) on the nitro- 
benzoic acids, it should be considered :— 

1. It is possible that a certain amount of paranitrobenzoic acid may 
be produced by the nitration of benzoic acid, along with the ortho and 
meta compounds. 

2. The various nitrobenzoic acids may form combinations amongst 
themselves, analogous to that of benzoic acid, with cinnamic acid, 
palmitic with stearic acid, &c. 


C. E. G. 


894 ABSTRACTS OF CHEMICAL PAPERS. 


Action of Iodine and Mercuric Oxide on Meta-amidobenzoic 
Acid. (By R. Benepixt (Deut. Chem. Ges. Ber., viii, 384—386). 


WuEN an alcoholic solution of metamidobenzoic acid, melting at 173°, 
is treated with iodine and mercuric oxide, mercuric iodide is formed, 
and the solution acquires a deep red colour. On evaporating the 
alcohol, extracting the residue with a dilute solution of soda, and 
adding an acid to the filtered liquid, a violet-coloured precipitate is 
obtained which consists of colourless microscopic needles and a red 
amorphous substance. On boiling this with benzene, the crystals 
dissolve and separate again on cooling in red needles, which may be 
purified by treating their alcoholic solution with animal charcoal, and 
precipitating with water. As, however, the crystalline substance is 
only slightly soluble in benzene, it is better to dissolve the crude 
product in alcohol, and to purify it by fractional precipitation with 
lead acetate, which throws down the red compound first. The sub- 
stance which crystallises in long colourless needles is diiodamidobenzoic 
acid, C,H2I,.NH,.COOH. It is insoluble in water, but easily soluble 
in alcohol or ether, and in solutions of the caustic and carbonated 
alkalis. The potassium salt, C;H,I,.NH».CO.K, obtained by mixing 
alcoholic solutions of the acid, and of potassium hydrate, crystallises 
in long silky needles. 

An analysis of the red amorphous substance above mentioned, after 
separation from the amido-compound by fractional precipitation with 
lead acetate, and decomposition of the lead compound by sulphuric 
acid, gave numbers nearly corresponding with those required by the 


formula of diiodazobenzoic acid, C;H3I COOH toon} C,H;I. It re- 


sembles the greater number of the azo-acids in being amorphous and 
easily soluble in acids and alkalis. When treated with sodium amalgam, 
the alkaline solution rapidly becomes yellow, but again acquires a 
brownish-red tint on exposure to the air. . “ 

1, E. G. 


On some Derivatives of Alphatoluic Acid. By C. Cotomso and 
P. Spica (Gazzetta chimica italiana, 1875, 124). 


1. Alphatoluic Sulphamide, C>H;.CH2.CS.NH:, is produced by passing 
a stream of dry hydrogen sulphide into a solution of alphatoluic nitril 
(obtained by the action of benzyl chloride on potassium cyanate. 
Water added to the liquid separates an oil, quickly solidifying to a 
crystalline mass, which, after pressure between bibulous paper and 
crystallisation from alcohol, constitutes pure alphatoluic sulphamide. 

This compound forms perfectly colourless prismatic crystals, in- 
soluble in water, soluble in alcohol and in ether, and melting at 98°, 
whereas the isomeric body, paratoluic sulphamide, C;H,(CH;).CS.NH:, 
melts at 168° (p. 642). 

Alphaaylylamine, CsH,NH, = C,H;.CH,.CH,.NH:2. — Alphatoluic 
sulphamide, treated in alcoholic solution with nascent hydrogen pro- 
duced from zinc and hydrochloric acid, is slowly converted, by loss of 
hydrogen sulphide and addition of hydrogen (substitution of H, for S), 
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into alphaxylylamine. This base has not been obtained in the free 
state. Its hydrochloride forms shining needles, soluble in water, 
alcohol, and benzene, and melting with decomposition above 230°. 
The platinochloride (CsH;.CH;.CH,NH,.HCl),PtCh, crystallises in 
groups of yellow needles. 

H. W. 


Action of Acetyl Chloride on Santonic Acid and Santonin. 
By F. Sestini (Gazzetta chimica italiana, 1875, 121—123). 


WHEN santonic acid is heated for six hours with 8 or 10 times its 
weight of acetyl chloride in a flask placed in a water-bath and con- 
nected with a vertical condenser, and the product is afterwards 
distilled, there remains in the flask a dense fuming liquid, which may 
be freed from undecomposed acetyl chloride by passing a rapid stream 
of cold air through it for about 16 hours. ‘There then remains a 
yellowish-white, confusedly crystalline mass, which is to be well 
washed with cold water, then drained, dried between bibulous paper, 


and digested three times in succession with a small quantity of ether, — 


which dissolves a certain portion of it, leaving a white crystalline mass 
nearly insoluble in cold water, soluble in boiling alcohol and ether, 
slightly soluble in cold ether, very soluble in chloroform, melting at 
139°—140°. This substance is acetyl-santonic acid, C,;H,(C.H;0)Ox,. 
By spontaneous evaporation of its solution in chloroform it may be 
obtained in large, hard, pointed prisms. The solution in boiling ether 
yields it, by cooling and evaporation, in small, very well formed, four 
and six-sided prisms terminated by pyramids with unequal faces. 
These crystals, like those of santonic acid itself, act strongly on 
polarised light. It appears to be the only product of the action of 
acetyl chloride on santonic acid. 

Acetyl-santonic acid heated for two or three hours in boiling water 
is converted into acetic and santonic acids. If dilute alcohol is used 
instead of water, an ethylic ether is formed, which melts below 100°. 
The acid heated in the dry state to 180°— 200°, is resolved into acetic 
acid and santonic anhydride (santonin) : 


C,;sH»(C2H;0) 0, = C.H,O, + C,;H,0;. 


Santonin heated with acetyl chloride in the manner above de- 
scribed, does not yield an acetylated derivative, even when the action 
is prolonged for six or seven hours. 

H. W. 


Bromobenzene-sulphonic Acid. By E. No.tTiNnG 
(Deut. Chem. Ges. Ber., viii, 594—599). 


THE bromobenzenesulphonic acid which is fowmed, together with 
dibromosulphbenzide, by the action of sulphur trioxide on bromoben- 
zene, consists principally of the well-known modification, but it seems 
that also a little of the acid is present which Limpricht and Berndsen 
have prepared. On dissolving bromobenzene in well-cooled fuming 
sulphuric acid, only the common bromobenzenesulphonic acid is formed. 
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Its lead salt crystallises from a hot concentrated solution in semi- 
globular masses, which are anhydrous, but from dilute solutions sepa- 
rate rhombic plates consisting of (CsH,BrSO;).Ba + 2H,0. The two 
corresponding. barium salts also exist; that crystallising in silvery 
plates is anhydrous, while that containing two mol. of water forms 
mammillary masses. Armstrong obtained from monobromobenzene 
and sulphuryl oxychloride a bromobenzoic acid, differing from the 
common modification by the barium salt, which contains three mol. of 
water. On repeating this experiment, the author could obtain only 
the two salts just described. The other derivatives of the two acids 
are also identical. When the chloride of this acid is heated with 
sulphuric acid, no bromobenzenedisulphonic acid is formed, but the 
monosulphonic is regenerated. 


C. $8. 


On the Nitrobenzenesulphonic Acids. By H. Limpricur 
(Deut. Chem. Ges. Ber., viii, 431—433). 


By the action of nitric acid on benzenesulphonic acid, or by the action 
of sulphuric acid on nitrobenzene, three isomeric bodies are formed, of 
which only one has been as yet studied. They are but imperfectly 
separated by fractional crystallisation, but a perfect separation may be 
effected by forming the chlorides with phosphoric chloride, and con- 
verting these into the amides, which may be separated by crystallisa- 
tion. By heating to 150° with hydrochloric acid, the acids are regene- 
rated. 

As yet they are not designated as para, ortho, and meta, but are 
referred to the melting points of their amides, which melt at 161°, 131°, 
and 186°, that with the highest melting point being the least soluble. 


« nitrobenzenesulphonic acid from the amide with melt. pt. 161°. 
8 ” ” ” ” 131”. 
Y ” ” ” ” 186°. 


a-nitrobenzenelsulphonic acid is formed in greatest quantity, and 
its salts are for the most part difficultly soluble. 

Most of the salts of this acid have been described by H. Rose 
(Zeitschr. f. Chem., 1871, 234). The copper salt, according to his 
observations, contains 4H,0; Limpricht found only 1H,0, but suspects 
that his salt had effloresced. 

NO, 


a-nitrosulphobenzenamide, CHA} $6 \nu,, melt. pt. 161°, crys- 
2 


tallises in fine white needles, soluble in water with difficulty, but more 
easily in alcohol. It is reduced by ammonium sulphide and converted 
into a-amidosulphobenzenamide, melting at 135°. 

Boiled with concentrated nitric acid, a-nitrobenzenesulphonic acid 
is barely altered, but it forms dinitrobenzenedisulphonic acid with 
concentrated sulphuric and nitric acids. With potash it yields 

henol (?) and oxalic acid. 

The salts of B-nitrobenzenesulphonic acid are more soluble than those 
of the a-acid, but less soluble than those of the y-acid. With potash 
it gives the same result as the a acid, but with ammonium sulphide it 
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yields B-amidobenzenesulphonic acid, identical with sulphanilic acid, 
which is not the case with the a-acid. 

The y-acid salts are in part easily soluble; the acid itself, treated 
with potash, also yields phenol and oxalic acid, and a y-amidobenzenel- 
sulphonic acid is produced with ammonium sulphide. 

a nitrosulphobenzene chloride melts at " 

y ” ” ” 7. 

8 “s io is an oil. E. W. P. 


Paraiodotoluene-sulphonic Acids. By H. GuiassneR 
(Deut. Chem. Ges. Ber., viii, 560—562). 


Wuen the paraiodotoluene which was obtained from solid toluidine by 
the diazo-reaction is dissolved in chloroform and mixed with a solution 
of sulphur trioxide in chloroform, it yields two isomeric sulphonic 
acids. 

8-paraiodotoluene-sulphonic acid is a crystalline deliquescent mass. 
(C;H;CH;ISO;).Ba + H,O forms thin plates and is not very soluble. 
(C;sH;CH;ISO;),Cu +3H,0 is readily soluble, and crystallises in silky 
needles. (CsH;CH;[SO;Cu),.O + 6H,O is a basic salt, and forms pale 
blue plates. Cs;H,;CH;,ISO,K + H,O forms very soluble glistening 
plates, and C,;H;CH;ISO;Na + 3H.0O forms compact crystals. 
C;H;CH;,ISO.NH, crystallises in needles melting at 178°—179°. 
When the mother-liquor of the B-barium salt is left standing, the 
barium salt of the «-acid crystallises in long needles, (C;H;CH;ISO;).Ba 
+ 4H,O. On nitrating paraiodotoluene, a mixture is produced con- 
taining C;H,0H;I(NO,)., which forms colourless needles melting at 
137°—138°. After this had been removed, the residue was converted 
into an iodotoluidine melting at 188°—189°. Its sulphate and hydro- 
chloride crystallise in needles, and the nitrate in plates. 


C. S. 


Orthotoluidine-sulphonic Acid. 
By F. A. Paget (Annalen der Chemie, clxxvi, 291—301). 


Tus acid was prepared either by Gerver’s method, or by decomposing 
orthotoluidine oxalate with calcium ethyl-sulphate and evaporating the 
filtrate to crystallisation. The orthotoluidine ethylsulphate thus ob- 
tained forms compact long needles, which were heated to 180°—200°. 
Alcohol distils over, and the sulpho-acid is left behind. This acid is 
identical with that produced by the action of sulphuric acid on ortho- 
toluidine, both having the composition C;H,NSO,; + H,0, losing their 
water at 120° and forming identical salts. 

By means of the diazo-reaction the amido-acid was converted into 
the bromotoluene-sulphonic acid, which was obtained as a syrup, which 
neither crystallised on standing nor by evaporating its alcoholic solution. 
But on decomposing the lead-salt with hydrogen sulphide and evapora- 
ting the solution, the acid crystallises in microscopic six-sided plates. 
C;H,BrSO;K + H,O forms small plates, and dissolves readily in alcohol 
and water. (C,;H,BrSO;).Ba + 4H.0O crystallises in irregular plates 
or mamillar masses. One part dissolves in 84 parts of water at 25°. 
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(C;H,BrSO;)Ca + H;0 is sparingly soluble in alcohol, and crystal- 
lises from it in microscopic plates from water, in which it readily dis- 
solves. It separatesin mammellar masses. (C;H;BrSO;).Pb + 2H,0 
forms irregular small plates or needles. One part of the anhydrous 
salt dissolves in 44 parts of water at 24°. (C;H;BrSO;).Cu + 3H,0 
crystallises in microscopic plates or prisms. The chloride crysiallises 
from ether in feathery crystals melting at 53°. The amide is sparingly 
soluble in water, freely in alcohol, ether, and chloroform. It crystal- 
lises from water in very thin needles melting at 135°—136°, from 
alcohol in radiating plates melting at 137°, from ether in small flat 
needles melting at 136°—137°, and from chloroform in needles 
grouped in stars, and melting at 134°—136°. 

By acting with sodium amalgam on a solution of bromotoluene- 
sulphonic acid, a toluene-sulphonic acid was obtained, forming a 
syrup which crystallised on standing. Its salts do not show charac- 
teristic crystalline forms. The potassium salt forms small plates, and 
is very hygroscopic. (C;H;SO;).Ba + 2H,O forms mammellar crystals, 
and (C,H,SO;).Pb + 2H,O consists of similar crystals, being com- 
posed of short needles. The chloride is an oil, and the amide erystal- 
lises from hot water, alcohol, ether, and chloroform in plates melting 
at 104°. When the barium salt of the bromosulphonic acid is 
heated with fuming nitric acid, the corresponding nitro-acid is formed. 
(C;,H;BrNO.SO;),Ba + 2H,0 forms tufts of short needles. By re- 
ducing the ammonium salt with ammonium sulphide, an amidobromo- 
toluene-sulphonic acid is obtained crystallising from hot water in 
microscopic prisms, dissolving in 529 parts of water at 20°. (C;H;Br 
NH,SO;),Ba + H,O forms thick needles. 

The amidotoluene-sulphonic acid described in this paper seems 
to be— 


However, some of the derivatives which Gerver obtained appear not 
to be identical with that of the author, which may be explained by 
supposing that under certain conditions isomeric acids are formed. 


C. S. 


Azophenylene. 
By A. Ciaus (Deut. Chem. Ges. Ber., viii, 600—604). 


Azophenylene dichloride, CyHsN,Cl,, is obtained by passing diy chlo- 
rine into a solution of azophenylene in absolute alcohol in red ecrysials. 
It is most unstable, being easily resolved into its constituents. 
Azophenylene hydriodide, C,.H,N:HI, is prepared by heating the two 
compounds together for several days to 120°. It crystallises in dark- 
green needles, and is decomposed by waier. 
Azophenylene hydrobromide, CyHsN.HBr, is obtained by evaporating 
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a solutiou of azophenylene in concentrated hydrobromic acid. It 
forms brown crystals. 

Azophenylene hydrochloride, C;,H.N,HCl, is easily formed by boiling 
azophenylene with strong or dilute hydrochloric acid. It crystallises 
in rhombic prisms or plates. It is decomposed by water, and by 
adding platinic chloride to its solution in hydrochloric acid small 
golden-yellow needles of (CsH,,.N.HCl).PtCl, are precipitated. It 
also combines with auric chloride, forming a yellow precipitate, 
C,H,N.HCl.AuCl;,. _On adding mercuric chloride to a hot solution of 
azophenylene in hydrochloric acid, (C;,HsN.HCl),HgCl, separates out 
on cooling in brownish crystals. A nitrate could not be obtained; 
but by dissolving azophenylene in hot nitric acid, and adding mer- 
curic nitrate, ruby-red crystals, C,;,HsN2.Hg(NO3)2, are obtained. By 
the action of hydrogen sulphide on its solution a dark-green precipi- 
tate is formed, containing mercury in combination with hydrazophe- 
nylene. C,,H,N.(AgNO;). is a heavy yellow precipitate, crystallising 
from hot nitric acid in golden-yellow plates, which deflagrate on 
heating. By the action of phosphorus pentachloride on azopheny- 
lene different products are formed, containing dichlorazophenylene, 
C,.H,Cl,N2, which melts at 144°. 

C. S. 


| Nitrodiazo-compound of Paramidotoluene-orthosulphonic 
Acid. By F. A. Pacext (Annalen der Chemie, clxxvi, 304— 
307). 


THIs compound has been described by Weckwarth. It is decomposed 
by boiling alcohol under a pressure of 250 mm. of mercury, yielding a 
nitrotoluene-sul phonic acid, which crystallises in thin needles grouped 
in stars. (C;H,NO,SO;).Ba + 23H,0 forms tufts of red needles. 
By reduction with ammonium sulphide the corresponding amido-acid 
was obtained, forming colourless needles, which dissolve in 293 parts 
of water at 22°. (C,H;NH,SO,),.Ba + 23H.O forms microscopic 
prisms. (C;H,NH.SO;),Pb + H,O forms crystalline crusts. 

In preparing the nitrodiazo-compound, another very unstable body, 
crystallising in yellowish needles, is formed, which seems to be the 
dinitrodiazo-compound. 


C. S. 


Conversion of Metabromotoluene-orthosulphonic Acid into 
Orthocresolsulphonic Acid. By F. A. Paget (Annalen der 
Chemie, clxxvi, 301—303). 


Tus conversion is easily effected, according to Weckwarth, by boil- 
ing the bromo-acid with moist silver oxide; but on repeating these 
experiments it was found that the bromine is thus eliminated only 
with great difficulty, and it is doubtful whether a creolsulphonic acid 
is formed. 


C. S. 
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Benzanilide. 
By F. Mutnecxe (Deut. Chem. Ges Ber., viii, 564—565). 


WueEn bromine is added to a solution of benzaniline in glacial acetic 
acid, the monobromo-compound is obtained in large thin plates melt- 
ing at 202°, and yielding a mononitro-compound which forms yellow 
plates melting at 137°—138°, and a dinitro-compound melting at 195°— 
196°. The mononitro-compound yields with tin and hydrochloric acid 


a base which seems to be C,H;BrNH.C NH(OH) 


Nitrobenzonaphthylamides. 
By P. Espey (Deut. Chem. Ges. Ber., viii, 562—-564). 


WHEN benzoylnaphthylamide is nitrated, two mononitro-compounds 
are formed. Of these, that melting at 224° yields with hydrogen a 
monamidobenzonaphthylamide, while that melting at 174°—176° is 
converted into anhydrobenzodiamido naphthalene. In order to show 
that the Jatter compound contains the group NH, it was heated with 
amyl iodide to 160°—170°, and thus a compound was obtained crystal- 
lising from hot water in small colourless needles, which caustic soda 
decomposes again into the original base and amy] iodide. 

When the nitro compound melting at 224° is boiled with potash, 
the nitronaphthol melting at 164° is obtained. Its barium salt forms 
red prisms containing 3 mols. of water. 

Dinitrobenzonaphthylamide, C\jH;(NO,)NH.CO.C,H;, is formed by 
treating benzonaphthylamide with strong nitric acid. It is sparingly 
soluble in alcohol, chloroform, and benzene, and forms needles melting 
at 252°. On recrystallising it from glacial acetic acid, it was con- 
verted into CioH;(NO.)2.NH.CO.CHs;, which forms long yellow needles 
melting at 251°. When the benzoyl-compound is heated with alcoholic 
ammonia to 160°, dinitroamido-naphthalene is obtained in yellow 
needles melting at 233°. By reducing the dinitrobenzoyl-compound 
with tin and hydrochloric acid, the corresponding amido-compound is 
formed, which could not be obtained pure. C,H;(NH.),.NH.CO. 
C,H;.CIH forms greenish needles, and the sulphate colourless needles. 
Boiling potash converts the dinitrobenzoyl-compound into the dinitro- 
naphthol melting at 138°. On reducing it with ammonium sulphide, 
it yields C,H;(NO,)NH;.0H, forming yellow crystals, having a green 
lustre, and melting at 130°. The corresponding benzoyl-compound 
crystallises from alcohol in red needles. 

C. S. 


On the supposed Transformation of the Asparagin of Legumi- 
nose into an Albuminoid. By M. MercapbantTe (Gazzetta 
chimica italiana, 1875, 187—190). 


Tne researches of Piria and Pasteur, though contradictory in some 
respects, nevertheless agree, together with those of other authors, in 
showing that asparagin is always formed during the germination of 
leguminous plants, whether in the light or in the dark, and that, as the 


a It SCS 6 © 


- FF oOo yFzl6lhl(UheS—lC CO 


PHYSIOLOGICAL CHEMISTRY. 901 


vegetation advances, this substance is transformed into an albuminoid 
if the plant grows in the dark, and remains unaltered if it grows in the 
light. These statements respecting the alteration of the asparagin, 
which are adopted by Sach in his Vegetable Physiology, appear, how- 
ever to rest on a very slender experimental basis, and according to 
Mercadante they are altogether incorrect. From experiments on the 
yellow lupine (Lupinus luteus) and the kidney-bean (Phaseolus vul- 
garis), he finds that the asparagin formed during the germination of 
the plant is, during the subsequent growth, whether in the dark or in 
the light, invariably more or less transformed into aspartic and succinic 
acids and ammonia, without a trace of albuminous substance. The 
transformation is accelerated by exposure to light, the products of 
the decomposition concurring with the plastic substance of the pro- 
toplasm to nourish the plant. 

To separate the asparagin, aspartic acid, and succinic acid, the juice 
of the plant was boiled to separate albuminous matter ; the filtered 
solution evaporated till it no longer deposited any crystalline substance 
on cooling; the solution saturated with sodium carbonate, then mixed 
with barium acetate and alcohol, which precipitated the succinic 
acid as barium salt; the alcohol evaporated; and the solution, some- 
what diluted, was mixed with cupric acetate, which gave a pre- 
cipitate of copper-asparagin. The liquid filtered from this precipi- 
tate was treated with hydrogen sulphide to precipitate the copper, 
then evaporated, and the residue was treated with sulphuric acid to 
convert the baryta into sulphate, and finally with ether, which on 
evaporation left a residue of aspartic acid. 


a We 


Physiological Chemistry. 


On Cholecyanin and Choletelin. (Appendix to Heynsius and 
Campbell’s Treatise.) By A. Hrynsius (Pfliger’s Archiv. fiir 
Physiologie, x, 246—250). 


Ir appears that, since the author’s treatise, Stokvis has contributed 
some work confirming the author’s results. Maly, on the other hand, 
has published researches which are totally at variance with them, and 
which lead him to reject entirely the results of Heynsius and Campbell 
and those of Stokvis. By the action of sodium amalgam on a solution 
of bilirubin, Maly obtained a body identical with Jaffé’s urobilin, and 
which he considers Heynsius and Campbell wrongly identified with 
choletelin. Its elementary composition is, he says, different from that 
of choletelin. Stokvis, in the meanwhile, obtained from Staedeler’s 
biliary colouring matters a colouring matter which in neutral solutions 
is blue, and called the same cholecyanin. From this body Stokvis 
managed by weak oxidising agents to prepare a substance identical 
both spectroscopically and in other respects with urobilin. The 
author was soon convinced that, by the action of sodium-amalgam on 
bilirubin, the same substance is formed that he.and Campbell, as 
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well as Stokvis, obtained by the action of oxidising agents, and 
concluded that both he and Maly had to do with a product of the 
decomposition of bilirubin. The author allows that gradually better 
methods of preparation of cholecyanin and choletelin may be found, 
but considers that it will always be difficult to convince oneself of the 
purity of the products, and that, for the present at least, the spectro- 
scopic examination will remain the principal test for the recog- 
nition of these bodies. He concludes that, at the present stand-point 
of science, the isolation of chemically pure products of the decompo- 
sition of biliary colouring matters is not to be thought of, and hence 
continues, on the strength of their spectroscopic behaviour, to regard 
urobilin and choletelin as identical, although Maly has found differ- 
ences in the elementary composition of the colouring matters he has 
separated. 


K. C. B. 


On Bile-Pigment in Urine. By F. Hopps-Sryier 
(Pfliiger’s Archiv. f. Physiologie, x, 208—211). 


A PURELY controversial paper in reply to the assertion of Nannyer, 
whose statements Hoppe-Seyler energetically repudiates as incon- 
sistent with experimental facts. 


a &. 


The amount of Matter Excreted by the Lungs in various 
Diseases. By F. Reuse (Zeitschrift f. Biologie, xi, 102—105). 


TuE author gives the following as the mean of several analyses :— 


Bronchitis. Pneumonia. Phthisis. 
PD es 132°34 70°66 117°31 
Dh di deennesues 3°15 4°39 6°72 
ES eed acid wie oe 1:63 0°82 2°88 
SE ee -—— 0°40 0°36 
Ee — 0016 0°46 
Extractives.......... 0°66 1:53 1:99 
A 0°86 0°62 1:02 


The figures express the number of grams excreted during twenty- 
four hours. 
T. &. 


Analysis of supposed Chyle from a Lymphatic Fistula. 
By HeEnseEn (Pfliiger’s Archiv. f. Physiologie, x, 94—113). 


Tue fluid had on different days the following perventage composi- 
tion :— 


Pra 


TER ARENT 


ee 
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a sod ahd eal - 91:0 96:3 
EE cde anny sn 1°7 39 mean 3°15 
ining cides whee 0:28 3°69 


Alcoholic extractives . 0021 0183 
Water extractives.... 0°104 1:04 


Cholesterin ......... 0°018 0°102 
AEE SER eee eee 0°643 1:09 mean 0°768 
Iron (mean) ........ 0:0022 


T. 8. 


Mineral Constituents of Echinodermata and Tunicata. 
By A. Hiucer (Pfliiger’s Archiv, f. Physiologie, x, 212—215). 


A CONTINUATION of researches previously communicated. The bodies 
of the tunicata (ascidians, &c.), exhausted with dilute hydrochloric 
acid, and not incinerated, were found to yield traces of sodium 
chloride, small quantities of silicic acid, calcium sulphate, and phos- 
phate, and traces of iron, whilst carbonates of the alkaline earths 
were absent. 

The skeleton or covering of the echinodermata (holothuria) was 
found to yield, when treated with dilute hydrochloric acid, the 
following substances: sodium chloride and sulphate, calcium sul- 
phate in abendance, carbonate and phosphate, silicic acid, mag- 
nesium carbonate, and ferric oxide. 

The author supposes that the abundance of sulphate plays an im- 
portant part in ministering to the growth of chondrigenous substance. 

T. S. 


Chemistry of Vegetable Physiology and Agriculture. 


On the supposed Emission of Carbonic Acid by the Roots 
of Plants. By M. Mercapayre and E. Cotost (Gazzetta 
chimica italiana, v, 32—37). 


THIs paper contains an account of experiments made to test the truth 
of the assertion made by some vegetable physiologists, that the leaves 
of plants absorb carbonic acid without decomposing it, and that the 
carbonic acid thus absorbed passes down to the roots and thence into 
the soil, where it dissolves various substances, which serve as food for 
the plant. Plants of various orders, cruciferous, labiate, composite, 
&c., were carefully taken up from the ground, so as to injure the 
roots as little as possible, and placed for several days with their roots 
in water coloured by litmus. No change of colour in the litmus 
was observed at first, and only after 48 hours a slight reddening due 
to the formation of acid products when the roots began to putrefy. 
In like manner when the roots were immersed in water containing 
fragments of marble, the water did not take up lime in larger quan- 
tity than it did when the plants were not immersed in it, until, as in 
the former case, the roots began to putrefy. From these facts the 
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authors infer that the emission of carbonic acid is not a normal func. 
tion of the roots. 

Experiments were also made with reference to the question whether 
the soluble salts of manure, &c., are retained by the soil. A mixture 
of calcium phosphate, sodium bicarbonate, and soil was placed in a 
bottle, and a few drops of hydrochloric acid were added, not sufficient 
to neutralise more than a fourth of the bicarbonate. On filtering, 
evaporating, and calcining the residue, an ash was obtained, containing 
phosphoric acid. In like manner a mixture of sodium bicarbonate, 
soil and water, placed in contact with caleium phosphate, yielded a 
solution containing phosphoric acid. Manure-liquor, after filtration 
through soil, was also found to contain the same proportion of phos- 
phoric acid as before filtration. Lastly, soil was found to retain 
aqueous ammonia, but the ammonia was easily washed out of it by 
pure water, showing that that the retention was rather a mechanical 
than a chemical effect. From these results the authors conclude, 
contrary to the opinion of Liebig and other chemists, that saline 
solutions are not retained by the soil. 

H. W. 


Formation of Sugar in Fruits. By M. Mercapanrte 
(Gazzetta chimica italiana, v, 125—128). 


THE researches of Berhard, Cahours, Frémy, Ducaisne, and Chatin 
have shown that fruits, from their formation to maturity, pass through 
three stages, corresponding with three determinate chemical reactions. 
In the first stage, the fruits act like leaves under the influence of solar 
light, decomposing carbonic acid and emitting oxygen; in the second, 
they absorb oxygen and emit carbonic acid; and in the third, the 
sugar which they contain passes into alcoholic fermentation. 

It has not, however, been distinctly determined whether the sugar 
passes into the fruits ready-formed, or whether it is developed in them 
at the expense of some other compound. This question the author 
has endeavoured to settle by experiments on several fruits, and the 
present paper contains the results of his investigations on plums. 

A series of determinations commencing on the 20th of May showed 
that in green plums the quantities of acid and sugar go on increasing 
together. The branch which bore them contained no sugar, but only 
malic acid, together with pectous and gummy substances. The fruits 
behaved like leaves to the surrounding air, absorbing carbonic acid, 
and emitting oxygen. The analyses were continued till the fruits 
began to emit carbonic acid in the day time, at which point the pro- 
portion of acid attained its maximum, amounting to 2°76 grams of 
malic acid in 100 grams of pulp. 

The sugar formed in the fruit at this stage was due to the prolonged 
action of the malic acid on the gummy substance contained in it, the 
quantity of which decreased from 6:21 grams in 100 grams of pulp at 
the commencement of the analyses to 3°34 grams in the ripening stage, 
after which it remained nearly constant, there being then scarcely any 
malic acid left to convert it into sugar. 

The tannic substances in the fruit were decomposed at the com- 
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mencement of ripening, and a series of analyses made after this de- 
composition had taken place gave the following results :— 


Sugar. Malic acid. 
16°52 2°76 grams. 
16°64 2°46 
16°78 2°16 
17:048 1:57 
17°38 0°82 


These results indicate that, in the second or ripening stage, the 
acidity of the fruit diminishes considerably, in consequence of the con- 
version of the malic acid into sugar. 

The conversion of tartaric and malic acids into glucose may be 


represented by the following equations : — 
6C,H,O, + 30, 
Tartaric acid. 
6C,H,0; + 60, 
Malic acid. 


ot 6H.,O + 2C,H,.0, + 12CO.. 


By an experiment in which the carbonic acid gas evolved was col- 
lected and measured, it was found that, while 142°72 grams of pulp 
lost 1°64 gram of malic acid, and gained 0°335 gram of sugar, the 
CO.-gas evolved amounted to 1:05 gram, the quantity required accord- 
ing to the last equation being 1:07 gram. 

In fruits of the aurantiaceous family, the citric acid does not undergo 
any transformation, malic acid being the only acid that is decomposed 
during the ripening of the fruit. 

H. W. 


Influence of Tannin on Vegetation. By M. Mercapanre 
(Gazzetta chimica italiana, iv, 484—486). 


Wuen an aqueous extract of the dung of cows and goats is treated 
with tannin, nearly the whole of the bases and acids are rendered in- 
soluble. Again, if the aqueous extract of dung is treated with hydro- 
chloric acid, and the resulting precipitate, after washing, is dissolved 
in ammonia, and the ammoniacal solution saturated with calcium 
phosphate, tannin will precipitate from such a solution all the ferti- 
lising ingredients except the phosphoric acid. Alkaline tannates act 
in the same way. The above is offered as an explanation of the 
sterility of soil containing tannin, especially as regards the legumi- 
nose and graminacee. 
B. J. G. 


Soils. By W. Kwop (Landw. Versuchs-Stat., xvii, 401—408). 


Tue author gives an analysis of the soil constituting the bed of Lake 

Fucino in the Abruzzi. This lake was completely drained in 1862 by 

a cutting conveying its water to the river Liri, and its bottom is now 

used as arable land. The soil consists mainly of limestone waste, but 
VOL. XXVIII. : ae 


a 
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-is mixed with some volcanic ash similar to that of Vesuvius in 1872, 


containing augite and leucite crystals; the nearest volcano is ten 
(German) miles distant, and Vesuvius twenty-two miles. The soil, 
which is very fertile, contains 48°3 per cent. of calcium carbonate, and 
but 0°3 of humus; the bases of silicates decomposible by 5 per cent. 
hydrochloric acid amount to 8°2 per cent., and the absorption to 70. In 
its low percentage of humus and high absorption this soil resembles 
Nile mud. 
E. K. 


Examination of Barley for Sugar and Dextrin. 
By G. Kinnemann (Deut. Chem. Ges. Ber., viii, 389—391). 


In ungerminated barley there are three substances which considerably 
interfere with the detection of the sugar: these are a peculiar sub- 
stance, sinistrin, difficultly soluble in cold water, and having levo- 
rotary powers; another easily soluble in water, and precipitated by 
alcohol; thirdly, a non-volatile organic acid. The sugar was extracted 
in the manner already described (cbid., 203, and this volume p. 779), 
but the aqueous solution on examination was found to contain only a 
dextrorotary crystallisable sugar, thus differing from the germinated 
grain, which contains an nncrystallisable sugar, capable of reducing a 
cupric solution. This crystallisable sugar is easily converted into the 
uncrystallisable when heated with dilute acid, or even if the alcoholic 
extract of the grain is boiled. On evaporating the aqueous solution, 
in order to obtain the crystalline sugar, it is necessary to render it 
slightly alkaline with barium hydrate so as to avoid the injurious [ 
action of the trace of organic acid present. 

The grain, after having been exhausted with alcoho', was treated | 
with cold water, and the extract precipitated with absolute alcohol in 
the manner described in the author’s former paper. This precipitate, 
when dissolved in water, does not possess dextrorotary powers, and 
merely gives a dirty yellow cloudiness with the copper test. Evidently, 
therefore, it is not dextrin. 

From these researches it will be seen that neither germinated nor [ 
ungerminated barley contains dextrin, but crystallisable sugar and 
other organic bodies. The grain employed was grown by the author, f 
and carefully harvested in dry weather, so as to avoid incipient germi- 


nation. 
C. E. G. 


On Sugar Beet. By E. Frimy and P. Deniéirarn 
(Compt. rend., xxx, 778—785). 


Tue authors have grown beetroots under artificial conditions, to asccr- f 
tain the effect of various soils and manures on the production of sugar. 
The roots were grown in tubs, which in some cases contained natural 
soil of good quality, and in other cases pure sand, lime, and clay free 
from potash. The manures used were ammonium sulphate, potas- 
sium nitrate, sodium nitrate, potassium chloride, sodium chloride, 
lime superphosphate, guano, hoof-raspings, and dung. Generally, the 
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water used was that of the town, but sometimes distilled water was 
employed. The first interesting result of the experiments was that 
humus is not indispensable to the development of the root. In a soil 
compose ! of sand, lime, and clay, and by the use of chemical manures 
only, roots were grown from 700 to 800 grams in weight, and contain- 
ing 18 per cent. of sugar. The following results show the importance 
of nitrogen to the growth of the root. Ina barren soil, and with dis- 
tilled water only, the roots weighed but 25 grams; with the same soil 
and ordinary water the weight rose to 35 grams; the addition of lime 
superphosphate and sca-salt raised the weight to 49 grams, and the 
substitution of potassium chloride for sea-salt increased the weight to 
78 grams. When ammonium sulphate or sodium nitrate was used, 
the roots weighed 346 grams, and the addition of lime superphosphate 
and potassium chloride produced roots from 700 to 800 grams in 
weight. Remarkable differences were found in the amount of sugar 
present in roots grown in the same tub under precisely the same cir- 
cumstances. Jn one tub containing pure sand, and watered with a 
solution of potassium nitrate and lime superphosphate, three roots gave 
5°0, 8°9, and 9°4 per cent. of sugar respectively. In another tub, the 
soil of which kad received an admixture of sodium nitrate, lime 
superphosphate and potassium chloride, three roots contained respec- 
tively 12-6, 15°9, and 18°2 per cent. of sugar. Roots grown in the 
open ground varied from 3 to 9 per cent. of sugar, and others from 
94 to 18°8 per cent. The authors can give no explanation of these 
differences. It was found, however, that roots poor in sugar contain 
a much larger proportion of albuminous matters than roots which are 
rich in sugar, and as roots grown in very fertile soil were poor in 
sugar, the question is asked whether an excessive quantity of nitro- 
genised manure may not be detrimental, by causing a tendency to the 
formation of albuminous matters rather than of sugar. 
H. J. H. 


Equivalence of the Alkalis in Beetroot. By P. Cuampion and 
H. Pexiyer (Compt. rend., Ixxx, 1014-1017). 


Havine observed in a large number of analyses of the ash of beetroot, 
not only that the alkaline carbonates were saturable with a constant 
quantity of sulphuric acid, but also that the total amount of soda and 
potash present as phosphate, sulphate, chloride, and carbonate, was 
equivalent to a uniform weight of acid, the authors were led to think 
that potash and soda could be substituted for each other according to 
their chemical equivalents, and that the same law would also apply to 
the lime and magnesia. 

This supposition was confirmed by a comparison of analyses made by 
French and foreign chemists, although they present considerable dif- 
ferences in the composition of the ash. 
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Sulphuric acid, | 
corresponding’ }| 93°28] 55°97|149-25| 68-68] 57 °83/126°51| 83°78. 50°88|134-66 103 °45| 59°36 162-81 
with the potash | | | | 
Ditto with the}! 13.46) 48-13| 66°59) 42°31| 29°15, 71-46, 16°51) 2. a 39°47) 64°50) 30°96 95 46 

| | 

52°80 75°26 =e 17-61) 29°82) 47-43) 19-02) 23-00, 42-02, 25-56) 3124) 56-80 

| | | | 

23-00 96 00|119°09 17-20 35°20, 52°40 28-00 16 80) 

| | | 
| | | | | 

- “36/462 -90 145 “oie 00 297 °30 147 °31 113-64 260 ‘95 217°51 (375-07 

| | | 

ash, 291°2 |542°7 |196-5 200-00'396-5 |193-00 162 0 [355-0 (293 5 |207°5 501-0 
05 | | | 


lil; | 
| 
| 


44°80, 24-00, 36-00) 60°00 


saturate alkalis 
in 100 grams of 
eee a 
Relation between 
potash and soda 
Relation nd mage 


74°5 | 90°0 | 78°6 | 74:0 | 76°00 75-3 | 76°00, 70°0 | 73°5 | 74°0 | 75°0 74°6 


Sulphuric acid i | 


77) 1:2 2°4 3-00) _— 


lime and mag- 


2°3| 0°78 1:0; 0°84) — 
nesia 


The mean amount of sulphuric acid required to saturate all the bases 
contained in 100 grams of the ash of the roots (without carbonic acid) 
is 74°6; and from a mean of eight analyses by Kohlrausch and Peter- 
mann, the amount is 74°9. 

The law of the substitution of bases, according to their equivalents, 
is not confined to beetroot, but holds good with wheat, barley, maize, 
beans, peas, mustard, flax, &c., and possibly may apply to all the vege- 
table kingdom. 

H. J. H. 


Effect of Alkaline Salts on the Growth of Beetroot and the 
Potato. By M. Pacnout (Compt. rend., ixxx, 1010—1014). 


Tue author draws the following conclusions from five years’ experi- 
ments :—Ist. Beetroots are richer in sugar in proportion as they are 
grown closer together; 2nd. The poorer such roots are in saline matters, 
the richer are they in sugar; 3rd. The chlorides in the ash are greater 
in proportion as these salts are more abundant in the soil and in the 
manures used ; 4th. The proportion of other alkaline salts contained 
in the root does not depend on the richness of the soil and manures in 
saline matters, but on their richness in nitrogen. 

Potatoes were grown on four parcels of ground: No. 1 received 
325 kilograms of sodium nitrate and 300 kilograms of sodium sul- 
phate; No. 2, 400 kilograms of potassium nitrate and 300 kilograms 
ef potassium sulphate; No. 3, 300 kilograms of sea-salt and 250 kilo- 
grams of ammonium sulphate; and No. 4, the same quantity of the 
Jatter salt and 300 kilograms of potassium chloride. For the three 
previous years, No. 1 parcel had received nothing but sodium salts, 


nitrate, and sulphate; No. 2 only potassium salts; and No. 3, sodium 
chloiide only. 
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The results were as follows :— 


| 
| 


Total Potash. 


Manure. | 


Yield in Quintals per 
Hectare. 
Potassium Carbonate 
per Cent. 
Potassium Chloride 
per Cent. 
Potassium Sulphate 
per Cent. 
Various Soluble Salts. 
Total Soluble Salts. 


bo 
oC) 
or 
fo) 
x1 
© 


Sodium salts 0-180 
Potassium salts 0°202 
Sodium chloride 0°139 
Potassium chloride .... 0°157 


=) 
= 
or 


The following conclusions may be drawn from these results :— 

1. Potassium salts are more favourable to a large yield than sodium 
salts. 

2. Alkaline nitrates and sulphates are more favourable than chlorides 
and ammonium sulphate. 

3. The ash of the tubers from each of the four parcels of ground 
contains no trace of soda. 

4, As with beetroot, the potato takes up chlorides in proportion to 
the quantity added to the soil. It is worthy of notice that No. 3 
parcel, which for three years had received large quantities of sodium 
chloride, without potash, furnished tubers containing the largest pro- 
portion of potassium chloride. 

5. The lowest yield in tubers is that where the potassium carbonate 
is lowest, and the potassium chloride is highest, showing that chlorides 
play no useful part in vegetable life. 

H. J. H. 


Action of Ammonium Sulphate in the Cultivation of Beet- 
root. By P. Lacrance (Compt. rend., xxx, 631). 


AmMontum sulphate appears to be a very favourable manure in beet- 
root culture, as it increases the amount of sugar, and gives a greater 
value to the pulp. The salt seems to be easily decomposed by the 
beet; the ammonia is assimilated; and the sulphuric acid neutralised 
by the alkaline and earthy carbonates in the soil also affords nourish- 
ment to the plant. 

g. ¢. B, 


Further Remarks on the Cinchona Calisaya of Java. 
By O. Hesse (Annalen der Chemie, clxxvi, 319—322). 


In a former paper (ibid., clxxiv, 837), the author maintained that this 
plant, cultivated in Java, was not the true C. Calisaya, but another 
Species, on account of its containing so large a quantity of conchinine ; 
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this view is supported by certain minute structural differences in 
the two plants observed by Junghuhn and by Weddell. De Vry, on 
the contrary, asserts that it is merely a smaller variety of the C. Calisaya, 
and that the conchinine it contains cannot be regarded as a charac- 
teristic. The author considers this inconclusive, as he was unable to 
determine the amount of conchinine by either of the methods published 
by De Vry, when quinine, cinchonidine, cinchonine, and amorphous 
quinine bases were present. 
C. E. G. 


Analyses of the Ashes of the Fruit of Lithospermum Officinale, 
and of the Wood of Calamus Rotang and Bambusa Arundi- 
nacea. By N. Hornsercer, C.Murscuter, and Fr. HaMMer- 
BACHER (Ann. der Chemie, clxxvi, 84—89). 


Tue seeds of Lithospermum officinale yield 41°57 per cent. of ash, which 
contains 59 per cent. lime, 27:7 per cent. silica, and 27 per cent. car- 
bonic anhydride ; these are in all probability united as a double salt 
of calcium carbonate and silicate. 

Calamus Rotang yields principally lime, magnesia, and silica, in such 
proportions as to form the double silicate CaO0.MgO.4Si0.. 

Bamboo-ash consists of silica, potash, soda, and other substances, in 
more equal quantities than in the other ashes, in fact more nearly 


resembling the common wood ashes. 
EK. W. P. 


A new kind of Butyric Fermentation. By P. Scuiirzenpercer 
(Compt. rend., Ixxx, 328—330). 


If Hlodea canadensis is immersed in a 5 per cent. solution of cane-sugar 
at 20°—30°, protected from the sun’s rays for a few hours, the sugar 
becomes invert, carbon dioxide and hydrogen are evolved, and an 
odour of butyric acid and ethyl butyrate is developed. At the same 
time, the solution becomes opalescent. In order to ascertain whether 
this fermentation was due to bacteria, cane-sugar solution was shaken 
up with the plant, and immediately decanted off. No fermentation 
took place. On re-immersing the plant, and allowing it to remain, 
fermentation set in.” The butyric fermentation is succeeded by an 
energetic alcoholic fermentation. Many other fresh-water plants and 
marine algee produce the same result. 
B. J. G. 


Analytical Chemistry. 


Analysis of a Mixture of Sulphides, Sulphydric, and Thio- 
sulphate. By M. ScutacpeNHAUFFEN (Bull. Soc. Chim. [2], 
xxii, 16—22). 

Dupasquier’s method of estimating sulphides—founded on the reduc- 

ing power of a solution of iodine—is liable to the objection that any 
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thiosulphate that may be present, as is frequently the case, is likewise 
acted upon. Garrigou (Bull. Soc. Chim., xii, 136) has proposed, 
first, to allow all the three sulphur compounds to be acted upon. He 
then makes a second experiment upon the thiosulphate, only by adding 
the iodine to the filtrate from the precipitate produced by zinc acetate 
with the sulphides. Finally, he eliminates the sulphur of the alkaline 
sulphide by adding zinc chloride slightly acidified, and estimates the 
mixture of sulphydric acid and thiosulphate in the filtrate. The 
third operation is open to the objection that its success depends on 
adding exactly the proper amount of acid to the zinc salt. The two 
following methods are, therefore, proposed by the author. They are 
applicable in cases only where the base of the sulphide and thiosul- 
phate is known. 

I. Three operations are necessary: (a.) Reduction of all three 
sulphur-compounds by iodine; (b.) Estimation of the acid and alka- 
line sulphide with titrated solution of ammoniacal silver nitrate, which 
is not affected by thiosulphate (Bull. Soc. Chim., 1863, 363); (¢.) An 
analogous operation with titrated cadmium sulphate solution, which is 
also shown to have no action on thiosulphate. Let 2, y, z represent 
the quantities of acid sulphide, alkaline sulphide, and thiosulphate 
respectively present, and 2, ¥;, %: the weights of iodine required for 
their reduction. The iodine required in each case will, of course, be 
proportional to the molecular weight of the compound, therefore— 


IL _ &% I, —— 8 I, ee 


HS 2’ MS y’ 2M.S,0,_ 2° 


The sum of 2 + y; + % is found by the analytical operation (a). 
Let this sum be called P,;. Then— 
——— I, | I, 

(.) Fi = as” + aps’ + oms,0," 

Now let the weight of silver nitrate required in operation (b) for 
the acid sulphide be represented by x, and the weight required for 
the alkaline sulphide by y2. The sum of 2 + y2 is found by experi- 
ment. Let this sum be called P,. Then, as before, we have— 

_ 2AgNO; | 2AgNO, 


" ;= + Ye 
mer i: i: i Ss? 


Exactly similar calculations are made after performing operation (c) ; 
let x; represent the weight of cadmium sulphate required for the acid 
sulphide, and y; that required for the alkaline sulphide. Let the sum 
of z; + ys, which is found by experiment, be called P;. Then— 


_ CdSO, CdSO, 
(3.) P; = HS “z+ M.S y. 


Equations (2) and (3) will give « and y, and z will be found by 
substituting their values for # and y in equation (1). 

II. The first operation of the second method depends on the fol- 
lowing reactions :— 
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(a.) 3Na,8.0; + 4K,Mn.O, = 3Na.SO0, + 3K.SO0, + K.O -b 8Mn0.. 
(b.) 3M.S + 4K,Mn,.0, = 3K.S0, + 3M.0 + K,O a 8Mn0O,. 


Experiments are quoted which prove that the whole of the sulphur, 
in both cases, is oxidised in a neutral or alkaline solution. Since H,S 
is not completely acted upon by permanganate, it must first be neutra- 
lised with caustic alkali. The liquid to be analysed is delivered from 
a burette into a known amount of permanganate. The second and 
third operations are exactly the same as in Method I, and similar cal- 
culations are made. 


B. J. G. 


Detection of Nitrous and Nitric Acids in Water. 
By H. Kaemmerer (J. pr. Chem. [2], xi, 63—72). 


THE author proposed to use acetic acid instead of sulphuric acid with 
potassium iodide and starch-paste for the detection of nitrous acid, 
because when sulphuric acid is employed, nitric acid may be set free 
and reduced to nitrous acid by the organic matter present in the 
water. Fresenius, to improve the delicacy of the reaction, recom- 
mended that, after the addition of the acetic acid, the water should be 
distilled. The author objects to this for two reasons especially. First, 
nitrous acid might be formed by the reduction of nitrates by organic 
matter on the application of heat, and might thus be found in waters 
in which it did not previously exist. Secondly, nitrous acid might be 
liberated by the acetic acid, and under the influence of heat might be 
reduced by organic matter to nitric oxide, nitrogen or ammonia, and 
thus escape detection even when present in considerable quantity. 

Sodium bromate is found to heighten the delicacy of the reaction 
with acetic acid, iodide of potassium and starch, because the bromate 
(or bromic acid) is more easily decomposed than the potassium iodide. 
The bromine which is set free then reacts on the iodide. But even in 
this case the immediate production of the blue or violet colour alone 
is trustworthy, since in time a mutual decomposition takes place 
between the bromate and the iodide in presence of acetic acid. For the 
detection of nitric acid, sulphuric acid or hydrochloric acid with 
potassium iodide and starch paste gives by far the best results, but 
the kind of starch used and the method of preparation of the paste are 
important points. 

G. F. a, 


Quantitative Estimation of Nitric Acid, particularly in Water. 
By F. Gramp (J. pr. Chem. [2], xi, 72—77). 


THE author gives an account of the methods generally employed, and 
recommends the reduction of the nitric acid or nitrates by zinc-dust or 
by sodium-amalgam as the best. He gives the preference to the use 
of sodium-amalgam, as being a more accurate method and saving 
time. The addition of potassium hydrate hastens the process, and also 
renders the estimation of the ammonia more easy. 


G. T. A. 
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Quantitative Analysis of Cinnabar. By F. Gramp 
(J. pr. Chem. [2], xi, 77—78). 


Ir cinnabar is heated for two hours with nitric acid of specific gravity 
14 in a closed tube at 120°, the sulphur is completely oxidised into 
sulphuric acid, and can be estimated in the usual way as barium sul- 
phate. The mercury is precipitated with the help of phosphorous 
acid as mercurous chloride. Any admixture of gypsum, heavy spar, 
or silica remains entirely or partly undissolved. 


G. T. A, 


Note on the Analysis of Cambridge Coprolites. 
By Joun Hucues (Chem. News, xxxi, 209). 


THE absolute necessity for evaporating the original acid solution of a 
mineral phosphate to complete dryness previous to the removal of the 
siliceous matters, is shown by some comparative experiments. It ap- 
pears probable that this evaporation, especially if the residue be after- 
wards slightly heated, drives off the fluoride of silicon, and if this is 
not done, the addition of the ammonia-magnesia mixture causes the 
precipitation of some hydrated silicate of magnesia, together with the 
precipitate of ammonio-magnesic phosphate, the results of the analysis 
being thereby seriously affected. 
C. HL. P. 


Volumetric Estimation of Molybdic Acid. By A. WERNICKE 


(Zeitschr. Anal. Chem., 1875, 1—16. 


TE author has repeated the experiments of Pisani and of Rammels- 
berg. He finds that the reduction of solutions containing molybdates by 
nascent hydrogen and reoxidation of the same by permanganate of 
potassium yields tolerably good results. Zine (succeeded by plati- 
num) and sulphuric acid are used for reduction; the colour of the 
liquid changes to blue, green, yellow, red-brown, and finally to olive- 
green. The process of reduction is carried out in a long-necked flask 
fitted with a cork carrying a piece of narrow glass tubing: the liquid 
is diluted with boiled water, and the permanganate run in until re- 
oxidation is complete. 


M. M. P. M. 


Analyses of Steel, Pig-Iron and Slags. 
(Dingl. polyt. J., ccxiv, 495). 


A, B, and C are three samples of Bessemer steel, from Raruten. 
D and E samples of Martin-steel from Neuberg in Silesia. 
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A. B. C. D. E. 
0-290 0350 0:290°* 0303 0°165 
Silicon 0:031 0°247 0:059 0-010 0°0238 
Phosphorus 0°055 0°049 0:056 0:045 0°062 
Sulphur 0°052 0-027 0-011 0-006 0-013 
Copper small traces. — 0°075 0-076 
Manganese 0°200 0°580 0°170 0°290 0-044. 
Cobalt and nickel... . ~- = — 0°030 — 
Tron (by difference).. 99°372 98°747 99-414 99°241 99°617 


, 100:000 100-000 100-000 100:000 100-000 
By H. Sturm. By Eschka and Lill. 


Pig-Iron.—A and B. White iron, blasted with Oslavaner coke. 
Vienna (by H. Sturm). C. Grey-pig (by A. Eschka). D. Grey-pig 
of Olahpatak (H. Sturm). 2. White iron from Also Sajo (L. 
Schneider). 

A. B. C. D. E. 
Carbon combined.... 3°250 2°830 0°420 0°810 3°095 
i — -— 3°520 3°110 0°168 
0°960 0°520 1:789 1:380 0°588 
0°180 0°184 0°136 0°101 0°197 
0-086 0°085 0023 trace 0-014 
trace trace 0003 0°041 0°030 
Manganese (with trace 

of nickel 3°150 2°670 4446 2°520 1:946 

Iron (difference).... 92°374 93°711 89°663 92°038  93°962 


100:000 100°:000 100-000 100°000 100-000 


From the pig-iron C, slag of the following composition separated. 


(L. Schneider). 
Oxygen. 


17°73 
Alumina ; 5°67 
Ferrous oxide s 0°21 
Manganous oxide 
Lime 
Magnesia 


Calcium sulphide : Sulphur 
Calcium phosphate Ca;2(PQ,).. ; Phosphorus..... 


Two samples of Spiegeleisen: F. by M. Lill. 
G. by H. Sturm. 


teal 
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F. G. 

Ris eds saves 531 5°28 
WE ba cckdiecees 0.90 0°01 
Phosphorus........ 0°37 0°38 
EEE vccesesece trace trace 
nce sseeecee trace trace 
Manganese ........ 23°48 28°70 
BD sénwenedcconss 70°34 65°81 

99°59 100°18 


These kinds of pig-iron with high percentage of manganese have no 
effect on the magnet. 


W. S. 


Volumetric Estimation of Zine. By F. Maxwett Lyre 
(Chem. News, xxxi, 222). 


Ix this process the zinc is held in solution in hydrochloric acid; a few 
drops of uranium acetate are added to serve as an indicator; and the 
zinc is precipitated by a standard solution of ferrocyanide of potas- 
sium. 

As an example, a weighed quantity of a plumbiferous blende was 
boiled with hydrochloric acid, the solution poured off, and the residue 
treated afresh, a little potassium chlorate, to peroxidise the iron, being 
added towards the end of the operation; the first solution was then 
returned to the vessel, and the whole evaporated to a small bulk; this 
was then washed into a beaker, and sufficient barium carbonate added 
to precipitate all the iron. 
filtered and washed, 10 c.c. of hydrochloric acid added, and the bulk 
made up to 200 c.c. 

20 c.c. of this solution were then put into a beaker, with 20 c.c. of 
water, and a few drops of uranium acetate, and heated to boiling. The 
standard solution of potassium ferrocyanide, made by dissolving 43°2 
grams of the pure salt in 1 litre of water (which strength corresponds 
bulk for bulk, with a solution of zinc containing 10 grams of zinc per 
litre), was then gradually added, until the brown coloration of the 
uranium ferrocyanide indicated that the operation was complete. For 
greater accuracy, towards the end of the experiment, a drop of the 
liquid should be withdrawn from the bulk and mixed on a white slab 
with one drop of uranium acetate, whereby the change of colour is 
rendered more perceptible, and so the exact point at which all the zinc 
is precipitated can be more clearly marked. ia 

Se 


Estimation of the Atomic Group C.H,O in Acetylated Substi- 
tution-products. By F. Sesrini (Gazzetta chimica italiana, 
1874, 454—456). 


Scuirr determines the amount of acetyl in such products by heating 
a known quantity of the acetyl-derivative with a measured volume 


~ 


' « 


\ 


‘ 
% 


After standing for some hours it was ~ 
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of normal soda-solution to 100° for several hours, adding to the 
cooled liquid a volume of normal sulphuric acid exactly equal to 
that of the normal soda-solution used, then filtering, washing the 
vessel and the filter with water, and determining, by means of the 
normal soda-solution, the quantity of acetic acid produced by the 
reaction. This method gives excellent results when acetic acid is the 
only acid formed by the action of the caustic alkali on the acetylated 
compound. But when, as in the case of the products formed by the 
action of acetyl chloride on santonic acid and santonin, the action of 
the alkali gives rise also to another acid, viz., santonic acid in the case 
supposed, the result of the titration requires correction for the quantity 
of alkali neutralised by this other acid, which must of course be deter- 
mined by a special experiment. The following statement of the 
results of two experiments on acetyl-santonic acid will sufficiently ex- 
plain the mode of proceeding:— , ' 
; % 

Acetyl-santonic acid, ©,;Hy(C.H;0)O,, 

used 0°630 gram =: 0710 gram 
Normal solution of caustic soda (NaHO), 

per 1000 c.c. 40°00 c.c. 40°00 c.c. 
Normal acid solution ($H.SO, per 1000 

c.C.) 40°00 ,, 40°00 ,, 
Santonic acid reproduced (determined by 

calculation) 0°543 gram =: 0612 gram 
Normal soda-solution required to neu- 

tralise the liquid 4°35 ¢.c. 4°90 c.c. 
Quantity of the same to be deducted for 

the santonic acid 3m .,, 2°45 
Quantity of the same equivalent to the 

acetic acid 215 ,, 2°45 ,, 
C.H,O found........ dntsesdseccerses 14°68 p.c. 14°85 p.c. 
INDE, no cn0veseecses os0e es 14°05 _,, 


To obtain the greatest possible amount of precision, the alkaline 
solution may be distilled in a retort with addition of phosphoric acid, 
in the manner proposed by Kissell (Zeitschr. Anal. Chem., viii, 933), 
and the acid distillate titrated with normal soda-solution. A subse- 
quent analysis of the resulting barium-salt will show whether the 
volatile acid produced is really acetic acid. 


H. W. 


Estimation of Urea and Uric Acid by Sodium Hypobromite. 
By E. MacnigeR DE LA Source (Bull. Soc. Chim. [2], xxi, 
290—293). 


Tue author’s experiments afford additional proof that the decomposi- 
tion of urea, &c., by an alkaline hypobromite is perfectly uniform. 
Urea and creatine evolve the whole of their nitrogen in the cold; but 
uric acid loses only one-half of its nitrogen at 15°, requiring a tem- 
perature of nearly 100° for its complete decomposition. The appa- 
ratus employed for the estimation of the nitrogenous constituents of 
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urine is a modification of that originally devised M. Yvon (Chem. 
Soc. J. [2], xi,411). A glass tube is fitted at one extremity with a 
stopcock and funnel; a bulb is blown in the tube about 5 or 6 centi- 
meters from the stopcock, and a second bulb about 12 cm. from the 
first; the tube is graduated throughout, the volume of the upper bulb 
being included in the graduation. The manner of using the appa- 
ratus is not explained, further than that in any experiment the quantity 
of urine employed should disengage sufficient nitrogen to fill the upper 
bulb, and to bring the level of the column of liquid within the 
graduated portion of the tube between the bulbs. In the estimation 
of uric acid by the foregoing method, the results obtained by the 
author were very fairly concordant with those obtained by direct 
weighing. He observes that the whole of the nitrogen is never ex- 
pelled from urine by the action of alkaline hypobromite, since, when 
the liquid is evaporated and the residue burnt with copper oxide, 
the numbers so obtained are always higher than those afforded by 
volumetric analysis. 


J. W. 


Modification of the Urometers of Yvon and of Magnier de la 
Source, and of Knop’s Azotometer. By A. Dupré (Bull. Soc. 
Chim. [2], xxii, 113). 


THE mercury trough of the urometer described [2], xi, 411, may be 
advantageously replaced by a reservoir attached by a caoutchouc 
tubing of sufficient length to permit of the raising or lowering of the 
reservoir. The modified instrument can then be used for estimating 
ammonia by Knop’s method (Deut Chem. Ges. Ber., iii, 91). 

B. J. G. 


New Colour-reactions of Ammonium Phenate. By S. Corron 
(Bull. Soc. Chim. [2], xxi, 8—10). 


A mixture of phenol and ammonia assumes a fine blue colour in 
presence of an alkaline hypochlorite ; exposure to air favours the pro- 
duction of the colour. The latter is not dependent upon any par- 
ticular order of mixing, provided that heat be not applied previous to 
the addition of the ammonia. 

Alkaline hypobromites give a similar or even more intense reaction. 

In like manner chlorine-water added carefully to a solution of 
phenol in ammonia produces a green coloration which quickly be- 
comes blue. Bromine gives the same coloration, and has the advan- 
tage of not destroying it if added in slight excess. Iodine has no 
reaction. A magnificent blue colour is also obtained by acting with 
a hypochlorite on a mixture of phenol and aniline. Under some cir- 
cumstances chlorine-water may be substituted for a hypochlorite, but 
bromine and the hypobromites give no coloration. The author claims 
to have noticed this reaction with aniline previous to the commmni- 
cation of M. Jacquemin to the French Academy upon the same 
subject. 


J. W. 
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Testing Quinidine Sulphate. 
By O. Hesse (Annalen der Chemie, clxxvi, 325—326). 


By quinidine sulphate the author understands a cinchonidine sulphate 
containing quinine sulphate, which is sometimes contaminated with 
conchinine sulphate and also with cinchonine sulphate. In order to 
detect the last two, 1 part of the sulphate is dissolved in 40 of water 
at 60°, and 3 of Rochelle salt is added. The filtrate from the crystal- 
line precipitate thus produced should not become in the slightest 
degree turbid on the addition of ammonia. If a precipitate is pro- 
duced it must consist of cinchonine or conchinine. In order to distin- 
guish between these, 1 part of potassium iodide is added to a fresh 
quantity of the solution prepared as above and slightly warmed. A 
precipitate indicates conchinine, and if the addition of ammonia to 
the filtrate from this precipate gives a turbidity, cinchonine is also 
present. 
C. E. G. 


Testing Conchinine Sulphate. 
By O. Hesse (Annalen der Chemie, clxxvi, 322—324). 


Since De Vry has recently stated that conchinine sulphate is identical 
with “ English quinidine sulphate,” the author thought it advisable to 
give in detail the methods by which the purity of the conchinine sul- 
phate could be ascertained. On adding 1 part of potassium iodide 
to 1 of the sulphate dissolved in 20 of water at 60°, and filtering 
from the precipitate after the lapse of an hour, the clear solution 
should give no turbidity with ammonia, as this would indicate the 
presence of quinine, cinchonidine, or cinchonine. Again, if 1 part of 
the sulphate be dissolved in 80 of water at 60°, and 6 of Rochelle salt 
added, the formation of a precipitate would indicate the presence of 
quinine or cinchonidine. If conchinine be present the addition of 
1 part of potassium iodide to the clear filtrate will cause the precipi- 
tation of conchinine iodhydrate. Sometimes the sulphate contains 
calcium or sodium salts, which may be readily detected, as they are 
left undissolved when the substance is treated with a mixture of 
2 volumes of chloroform and 1 of alcohol of 97 per cent. 
C. E. G. 


_ Estimation of Albumin in Animal Fluids. By A. Hrynsivs 
(Pfliiger’s Archiv. fiir Physiologie, x, 289—246). 


To prove the. presence of albumin in animal fluids, the author recom- 
mended, in the year 1870, that the fluid be distinctly acidulated with 
acetic acid, and heated to the boiling point after the addition of several 
c.c. of a saturated solution of sodium chloride. He recommended 
this, not as a new method, bet as the best and most trustworthy one. 
The use of nitric acid is not advisable for two reasons. First, a pre- 
cipitate may be produced resembling albumin when that body is not 
present, e.g., insoluble acids, as uric acid can be precipitated sometimes 
immediately, but usually after the urine has had time to cool. 
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Secondly, as the author has previously shown, this method (with 
nitric acid) may lead to the conclusion that no albumin is present 
when such is not the case. On the addition of nitric acid to solutions 
of serum albumin containing few salts, a precipitate first occurs which 
soon disappears, again to reappear on the addition of more acid, and 
finally to disappear according to the amount of acid added. The 
second disappearance, the author considers, renders the method 
entirely useless for ascertaining the presence of smull quantities of albu- 
min. The author admits that in his method a cloudiness may occur 
from the separation of uric acid after the liquid has been allowed to 
cool, but he has never seen this follow immediately on the warming. 
It is important to use sufficient sodium chloride: hence he considers it 
advisable to add several c.c. of a solution containing 32 per cent. of 
that salt. For the quantitative estimation of albumin the author 
rejects Scherer’s method (which consists in the addition of an excess 
of acetic acid and boiling), the method of precipitation by acetic acid, 
sodium chloride, and boiling, and the method of Berzelius—all of 
them, he considers, estimating the albumin at too low a figure. 
Liborins’ method of precipitating the albumin by alcohol the author 
also disapproves of. The method he recommends is to remove the 
greater part of the salts and other crystalloids by dialysis with a large 
quantity of distilled water; then dilute the dialysed fluid to ten times 
its bulk; and estimate the the solid residue in 50 c.c. 2 per cent. is 
then deducted for the average amount of ash present, and the re- 
mainder is considered as albumin. In the case of blood and most 
exudations, no other precautions are necessary ; but with the urine, 
where salts may separate and so escape the dialysis, the author con- 
siders it advisable to dialyse the fluid, first with an acid and then with 
an alkaline reaction, or vice versa. 


E. C. B. 


New Reaction for Albuminoids and Peptones. 
By A. ApaAmK1Ew!cz (Deut. Chem. Ges. Ber., viii, 161). 


Wuen an albuminoid is dissolved in excess of glacial acetic acid and 
sulphuric acid is added, there is developed a beautiful violet tint and 
a weak fluorescence. A sufficiently concentrated liquid shows with 
the spectroscope an absorption -which (like those of urobilin, the 
colouring matter of urine, and choletelin, the red oxidation-product of 
bile-pigment) lies between the lines ) and F. This test applies to all 
albuminoids, but to no other substances ; even tyrosine, leucine, aspara- 
gine, glutamic acid, and other crystallisable derivatives of albuminoids 
do not show it. It is so delicate that a few c.c. of a solution of white of 
egg diluted to two thousand fold readily show the colour. Nitric acid 
greatly diminishes the delicacy, whilst sodium chloride somewhat 
elevates it. 

Stomach-peptone freed from albumin, and pancreas peptone, also act 
like albuminoids, as does also the ferment (ptyalin) obtainabie from 
saliva by treating with water the precipitate thrown down therefrom 
by alcohol. By precipitating with alcohol the purified glycerin extract 
of pancreas glands, solution in water, and reprecipitation by a mixture 


920 ABSTRACTS OF CHEMICAL PAPERS. 


of alcohol and ether, a white substance is obtained also showing this 
reaction. This body readily converts starch into sugar and emulsifies 
fats. It contains only a low percentage of carbon. After deducting 
5°75 per cent. of ash, carbon 41°87 and hydrogen 7°05 were found, 
whilst ox-fibrin contains carbon 52°7 and hydrogen 7°0 (Dumas and 


Cahours). 
C. R. A. W. 


Detection of Oil of Turpentine or Rosemary in Oils used for 
the Lubrication of Machinery. By M. Burstyn (Dingl. polyt. 
J., ecxiv, 300—302). 


OLIVE-OIL, used as a lubricant, is often mixed with oil of turpentine or 
of rosemary, in order to render it unpalatable to the workmen. It is 
not known whether oil of turpentine is used as an adulterant for olive- 
oil. The quantities used being very small, the ordinary tests are inade- 
quate ; the presence of the fatty oil likewise interferes with the reactions. 
It was found that the most delicate reaction for oil of turpentine, viz., 
turning blue an iodide of potassium and starch mixture, was rendered 
inoperative, because the ozone which should decompose the iodide has 
been already absorbed from the oil of turpentine by the oxidisable con- 
stituents of the olive-oil. The reaction was, however, found to succeed, 
if the iodine solution was allowed to remain for some hours in contact 
with the adulterated fat oil. As a more sure and expeditious method, 
the following was adopted. The olive-oil is to be well shaken with an 
equal volume of 90 per cent. alcohol, by which the greater part of any 
oil of turpentine or rosemary, together with any free fat-acids, are 
taken up. After standing, the alcoholic layer is removed and sub- 
jected to distillation on the water-bath. The first portions of the dis- 
tillate contain the largest quantity of the volatile oil. On treating 
the pure alcoholic solution of the volatile oil with water, a turbidity is 
produced, if the alcohol contains no less than 071 per cent. by volume 
of the volatile oil. With less than this, no turbidity is produced. But 
if a few drops of concentrated sulphuric acid be added to such a dilute 
alcoholic solution of oil of turpentine or oil of rosemary, a distinct 
rose-red colour is perceived at the junction of the layers of the two 
fluids, best against a white ground. Even if the alcoholic solution 
contain no more than >5}5,th part of oil of turpentine or rosemary, 
this reaction is quite capable of detecting it. With freshly-prepared 
solutions in alcohol of oil of turpentine rich in ozone, the iodide test is 
useless, as in this case oxidation has already taken place, with formation 
of acetic acid. The rose-coloured tint obtained as above, with oil of 
rosemary, is much fainter than when oil of turpentine is present. 

The odour of the first portions of the alcoholic distillate, when abun- 
dantly treated with water, should be observed. 

W. 8. 


his 
fies 
ing 
nd, 


ind 


TECHNICAL CHEMISTRY. 921 


Technical Chemistry. 


Extraction of Silver from Cupreous Iron Pyrites. 
By Tuomas GiBB (Chem. News, xxxi, 165). 


THE residues of cupreous iron pyrites which have been burnt by the 
sulphuric acid manufacturers, contain small proportions of copper and 
silver, which amount to about 3°6 per cent. of the former, and from 15 
to 28 dwts. per ton of the latter. There are two methods employed 
for the recovery of the silver. The first, known as Claudet’s, depends 
upon the almost complete insolubility of silver iodide in cold solutions 
of metallic and alkaline chlorides. It is conducted by lixiviating the 
burnt residues after calcination with sodium chloride; the first three 
washings, which contain, practically, all the silver, are after settling, 
run into precipitating tanks ; a sample from each tank is then assayed 
for silver ; and an amount of potassium iodide, calculated as equivalent 
to the total silver present, is added in solution to the copper liquors, 
which are, at the same time, diluted {jth with water, and mixed with 
milk of lime, the whole being thoroughly stirred. The precipitate, 
consisting of silver iodide, lead sulphate, calcium sulphate, and oxy- 
chloride and subchloride of copper, is allowed to settle. The accumu- 
lated precipitate is withdrawn and washed with hydrochloric acid to 
remove copper salts, and then treated with metallic zinc, whereby zine 
iodide is formed, with separation of metallic silver and gold if present. 
The zinc iodide is then dissolved out, standardised, and used instead of 
potassium iodide, when operating upon a new quantity of copper liquor. 
It is essential to the success of the process that only very little or no 
cuprous chloride should be present in the copper liquors, because 
it is precipitated when the liquors are diluted, and its presence 
prevents the complete precipitation of the silver iodide. 

The second process consists in blowing through the copper liquors 
sulphuretted hydrogen diluted with air. Its first effect is to precipi- 
tate a far larger proportion of silver than of copper. In practice, the 
hydrogen sulphide is obtained by acting upon “tank waste” with 
hydrochloric acid, in large covered tanks. Before blowing, the copper 
in the solution is estimated by standard potassium cyanide solution, 
and the blowing is allowed to proceed until the quantity of copper is 
diminished by 6 per cent. The precipitate, which still contains a 
little chloride, is washed and filtered, then calcined at a low tempera- 
ture, whereby chlorides of copper and silver, and oxide and sulphate of 
copper are produced. This is then ground to rough powder, lixiviated 
with water to remove copper sulphate, then with hot solution of sodium 
chloride, which dissolves the silver chloride ; the solution, however, 
contains also copper and some lead sulphate ; it is mixed with milk of 
lime, well washed, to remove calcium chloride, then digested with 
dilute sulphuric acid to remove oxide of copper, and again washed. 
After drying, the precipitate has the composition— 


Insol. 
Ag. PbO. CuO. FeO3. CaO. SOs. Cl. H,O. residue. 
877 2866 3:75 261 1367 31:73 470 420 .140= 99°48 
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The value of the silver recovered is about 2s. 6d. per ton of ore 
worked, the cost by either plan being about 10d. The quantity of 


these ores treated annually amounts to about 350,000 waa’ — 


Colouring of Metals. (Dingl. polyt. J., ccxv, 93.) 


Ir is possible to colour metals, quickly and cheaply, by covering their 
surfaces with a thin layer of a sulphurous acid solution. In a few 
minutes, objects of brass or gun-metal can thus be coloured so as to 
resemble gold or copper, or be tinted carmine, chestnut-brown, bright 
aniline-blue, a pale blue, or finally, reddish-white, according to the 
thickness of the layer, and the duration of the action of the solution. 
The colours have a beautiful lustre, and if the objects previously have 
been subjected to the action of acids or alkalis, these tints adhere so 
firmly that they will bear polishing. For the solution, 42°5 grams of 
sodium thiosulphate are dissolved in 450 grams of water, and a solution 
of 45°5 grams of lead acetate in 225 grams of water is mixed therewith. 
This mixture is warmed to about 90°, when decomposition ensues with 
precipitation of some lead sulphide. Ifa metal is now introduced, a 
portion of the lead sulphide deposits upon it, and the above-named 
colours appear according to the thickness of the deposited layer. The 
object should be warmed uniformly throughout, to secure an uniform 
colour. Iron becomes steel-blue; zinc, brown. If, instead of lead 
acetate, an equal quantity of sulphuric acid be used, and a rather 
higher temperature, gun-metal or bronze becomes first red, then 
green, and finally splendid green-red. Only the last tint is durable, 
however. 

Beautiful imitations of marble may be obtained, if the bronze, first 
heated to 100°, have a solution of lead thickened with gum-tragacanth 
applied to it, and be then treated with the solution containing lead 
sulphide. This solution can be used repeatedly. 

W. S. 


Japanese Alloys. (Dingl. polyt. J., ccxv, 93.) 


S. Kauiscuer has analysed four Japanese metals, with the following 
results :— 

Il. III. IV. 

p-c. p.c. p.c. 

0°12. i 4°38 4°36 

48°93 11°88 12-29 

51°10 76°60 76°53 

i 6°53 6:58 

10001 100715 0°47 0°33 


99°86 100:09 


Alloy No. I is red and bluish-black and shining on one side of 
the surface. The No. II alloy, rich in silver, is of a grey or almost 
silver-white colour, with a slight shade of yellow. The other two, 
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Nos. III and IV, resembling brass in colour, represent a peculiar 
kind of bronze. The two resemble each other very closely, but one of 
them has a fine covering on one side of its surface, with a somewhat 
fainter tint than that of the metal itself. They differ from our bronzes 
in containing so much lead and zinc. 


W. S. 


Preparation of Chrome-yellow and Chrome-orange for Paper- 
staining. (Dingl. polyt. J., ccxiv, 499.) 


10 parts by weight of lead acetate are dissolved in 10 parts of hot 
water, and diluted with 10 parts of cold water. 2 parts of potassium 
bichromate are also dissolved in 10 parts of hot water, 1 to 2 parts of 
sulphuric acid of 66° Baumé are added, together with 10 parts of cold 
water. On cooling, the solutions are gradually mixed, with brisk stir- 
ring. A beautiful light yellow precipitate is obtained, the tint of which 
is heightened by the use of hygroscopic substances, as calcium chloride 
or zinc chloride. The solution containing free acid may, on the settling 
down of the precipitate, be syphoned off and replaced by fresh water. 
A chrome yellow, with a shade of orange, resisting the action of alum, 
acids, and heat, may be prepared by mixing solutions, with stirring, of 
10 parts of lead acetate in 10 parts of. hot water, and 3°8 parts of 
potassium bichromate in 10 parts of water, the latter solution having 
also added to it 3°6 parts of crystallised sodium carbonate. The mix- 
ture is boiled for half-an-hour. By slightly varying the proportions, 
the shades may be varied. 

In using chrome-orange, Erfurt proposes to substitute stannous 
chloride for alum, with sizing of the paper. A beautiful orange is 
obtained by dissolving 10 parts of lead acetate in 5 parts of water, 
with heat, and 13°5 parts of soda-solution, containing 6 per cent. of soda, 
Afterwards a solution is made of 2°3 parts potassium bichromate in 
2 parts of water, and 8 parts of the soda-lye added, and the whole is 
well boiled together. A deeper orange is obtained by pouring together 
and boiling the solutions of 10 parts lead acetate, 5 parts water, and 
18 parts lye, or of 19 parts potassium bichromate, 1°5 of water, and 
6°6 of lye. A splendid red is prepared from 10 parts lead acetate, 
5 parts water, and 24 parts lye, or 2°3 parts potassium bichromate, 2 of 
water, and 8 of lye. It must be remembered that lye here refers to the 
soda-solution of 6 per cent. strength or 11° Baumé. For lead acetate, 
lead nitrate may be substituted in equivalent weight with advantage. 

W. &. 


A New Alkaline “Solid” Blue. By Jeanmarre 
(Dingl. polyt. J., eexv, 77—82). 


Six kilos. of pulverised indigo are finely ground up with 18 litres of 
water, and then mixed with 25 kilos. of quick-lime and 100 litres of 
hot water. A solution of 18 kilos. of ferrous sulphate in 70 litres of 
hot water is then added. The whole is well agitated, and finally 200 
litres of cold water are added. After repeated stirring, it is allowed 
to settle, so that the clear yellow solution may be taken for use. Of 
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this 90 litres are treated with 43 kilos. of tin solution, consisting of 
1 part of “ tin salts,” and 1 part of hydrochloric acid of spec. gr. 1°18. 
The precipitate which separates, is drained on the filter and pressed, 
without washing. In this condition it is thickened with a solution of 
burnt starch or dextrin or with gum-water ; proportions, about 1 kilo. 
of tin-indigo precipitate to 1 litre of burnt starch. 

For a dark-blue; to 5 litres of the precipitate thickened as above, 
2 litres of ferrous nitrate are added (obtained by treating 10 kilos. of 
ferrous sulphate with 10 kilos. of lead nitrate in 20 litres of water). 
A bright blue is obtained by treating 1 kilo. of the precipitate with 2 
litres of gum-water and 100 grams of tin-solution. (The reduction of 
the indigo can be effected by boiling with tin-salt and a soda-lye, but 
the ferrous sulphate and lime process is generally adopted). After 
printing, the reduced indigo only adheres mechanically to the cotton; 
in order to insure its combination with the vegetable fibre, and to 
neutralise the tin or iron salt, the printed piece is quickly passed 
through a milk-of-lime bath (about 8° Baumé), and from thence 
directly to be rinsed in the stream, where the indigo-white is oxidised 
in about half-an-hour to indigo-blue. The piece is then, for half-an- 
hour at 60°, soaped, washed, passed through dilute sulphuric acid (250 
grams oil of vitriol to 1000 litres), and, if the print-colour contained 
ferrous nitrate, with addition of yellow potassium cyanide (ferro- 
cyanide ?). Here it remains three quarters of an hour in the cold, 
when it is again washed and finally subjected to a very weak chlorine 
bath. The difficulty in the preparation and use of the blue is, 
that in spite of every precaution, the reduced indigo becomes prema- 
turely oxidised, which means a more or less considerable loss of colour ; 
moreover, it will combine only with aniline-black. Jeanmaire pro- 
poses another method for the preparation of an alkaline blue, without 
the disadvantages of the one mentioned. Pulverised indigo is dissolved 
in water with the aid of soda-lye and ferrous tartrate or stannous 
tartrate. This, thickened with dextrin, is printed on the cotton. 
Before printing, the goods are treated with dilute glycerin (16 parts 
water to 1 or 2 parts glycerin), or equally dilute glycerin solution of 
arsenic, or the dilute glycerin is mixed with 25 grams of “ tin-salts ” 
per litre. In this manner very favourable resalts have been obtained, 
both with regard to richness and shade. The pieces are rinsed in the 
stream, either the same or followin day, passed through dilute sul- 
phuric acid of 1:01 spec. gravity, washed and soaped. The acid bath 
must be avoided, if garancin colours are also used on the same piece. 

The ferrous tartrate is prepared by dissolving 500 grams of ferrous 
chloride, 1 kilo. tartaric acid, and 50 grams of “ tin salts” in as 
small a quantity as possible of hot water. The “ tin salts” effect the 
reduction of any ferric oxide which might be present. Or, the preci- 
pitate obtained by treating 1 kilo. of ferrous chloride with 1-2 kilos. 
of crystallised soda, is digested with the aqueous solution of 400 grams 
of tartaric acid. The new precipitate of ferrous tartrate is then dis- 
solved by the further aid of 500 grams of tartaric acid. In like manner 
stannous tartrate might be prepared. 

W. 8. 
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XLIV.—Notes on the Chemistry of Tartaric and Citric Acid. 


By Rosert WaRINGTON. 
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As chemist for several years to the Citric and Tartaric Acid Factory 
of J. B. Lawes, Esq., I have had considerable opportunities of study- 
ing the chemistry of these acids in their commercial aspect. I pro- 
pose, by Mr. Lawes’ kind permission, to lay before the Society the 
results of the experience thus acquired. Chemical literature furnishes 
at present very scanty information as to methods of analysis of the 
various materials with which the manufacture of tartaric and citric 
acid is concerned. I propose therefore to treat this part of the subject 
somewhat fully. In doing so I shall doubtless state some facts which 
will appear as familiar truths to those chemists who are habitually 
engaged with the manufacture in question. I believe, however, that 
these facts have not before been published, and they will in this case 
at least be the result of an independent experience. With regard to 
the researches to be narrated, I would ask the Society to bear in mind 
that they were carried out in a commercial laboratory, where the 
object is a practical rather than a scientific one, and where time can 
seldom be given to an investigation after the practical object in view 
has been sufficiently attained. 

As many of the analytical operations I have to describe are based 
on alkalimetrical reactions, I will begin with a notice of the materials 
employed in such determinations. 

Standard Alkali and Acid.—The standard alkali I make use of is a 
dilute solution of caustic soda, containing in 100 c.c. about half a gram 
of pure hydrate of sodium. The sharpness of the final reaction in 
alkalimetrical operations depends greatly on the purity of the solutions; 
alkali made with soda prepared from sodium, gives a much sharper 
reaction than alkali made with other soda. 

I employ as standard acids a dilute sulphuric, and a dilut 
hydrochloric acid; 20 c.c. of each of these are equivalent to about 
100 c.c. of the alkali. The sulphuric acid is preferred as non-volatile, 
but when much carbonate of calcium has to be acted on, the hydro- 
chloric acid should be employed. Hydrochloric acid of the strength 
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here described (about 1 volume of strong acid to 12 volumes of 
water) may be gently boiled in a covered beaker without loss of acid. 4 

The dilute sulphuric acid is prepared from distilled oil of vitriol, =3 
its strength is accurately determined by precipitation with chloride of 4 
barium. From the relation of the sulphuric acid to the alkali all the o 
required values of the alkali are calculated, except its value in free 2 
citric acid, which should be determined by experiment. As the point - 
of neutralisation will have to be determined in most cases with litmus a 
paper, this should also be used for the final reaction in the experiments = 
made to determine the value of the alkali. —= 

Litmus Paper.—The exactness attained in alkalimetrical work, de- ‘ 
pends very much on the quality of the litmus paper used. Being un- = pe 
able to procure litmus paper of sufficient delicacy, or of constant tint, 
we have been obliged to make it for ourselves. After many unsuccess- 
ful efforts the following plan was adopted. A strong solution of litmus 
in cold water is rendered pretty clear by subsidence and filtration, it is 
then treated with nitric acid in slight excess, and brought to boiling to 
destroy carbonates. The solution is then filtered through Swedish 
paper, and pure caustic soda added till the desired tint of violet is - 
reached, which is known by making a trial piece of litmus paper. 
Sheets of thin demy paper are then painted on one side with the litmus 
solution; the paper is finally flooded with the liquor, and kept in 
motion between the hands for a few minutes so as to pass the flood 
frequently to and fro over the surface. The paper is then hung up to 
dry. If tincture of litmus is employed, the paper changes its tint 
when moistened. If the long-continued flooding be omitted, the 
colour washes out when the paper is used; this also happens if the 
solution of litmus has been too strong. The tendency of the colour to 
wash out may be entirely prevented by adding a little gelatin to the 
litmus solution, as recommended by Mr. Vacher; but paper thus 
made, so far as my experience goes, turns reddish when moistened. 
It is convenient to have litmus paper of more than one tint ; we em- 
ploy three tints of violet in our laboratory. Extreme delicacy is 
attained when the paper is not too deeply coloured, and when its tint 
approaches neutrality; pale or neutral paper is however worthless. 
The limit of distinct reaction of our most delicate paper with various 
acids is about as follows, the paper being held half a minute in the 
solution :— 

1 part of dry hydrochloric acid in 220,000 of water. 

1 part of oil of vitriol in 190,000 of water. 

1 part of crystallised tartaric acid in 90,000 of water. 
1 part of crystallised citric acid in 70,000 of water. 
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Citric Acid.—The amount of water in crystallised citric acid is a 
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point on which there has been a good deal of difference of opinion. 
Manuals of chemistry now generally state that the commercial acid 
contains one molecule of water of crystallisation, and that the acid has 
this composition whenever crystallised from cold solutions ; but that 
when citric acid is crystallised from hot saturated solutions it contains 
only half a molecule of water. In the citric acid trade, however, the 
crystallised acid is reckoned as containing only half a molecule of 
water, and all analyses of lemon-juice and citrate of calcium are reckoned 
on this assumption. As it is clearly of great importance to the manu- 
facturer to have a correct knowledge of the amount of water in the 
citric acid he produces, I have determined from time to time the 
amount of water in the citric acid made in our factory, the trials ex- 
tending over several years, and being made on wholly different bulks 
of acid. I have also lately examined the citric acid of other London 
makers. The water expelled at 100° has varied from 8°46 to 9°35 per 
cent. as its extreme ranges, the mean of 17 determinations was 8°72 
per cent. Theory requires for one molecule of water 8°57 per cent. 
There can be no doubt, therefore, that the commercial acid contains one 
molecule of water of crystallisation, corresponding with the formula— 


C.H,0;,H,0. 


The citric acid liquors in our factory do not begin to crystallise till 
‘they have nearly reached the temperature of the air. 

The best way of determining water in citric acid is to heat the 
powdered acid for some hours at 50°—60°, and gradually raise the 
temperature to 100°. If this precaution be neglected, the acid par- 
tially melts, and has to be kept many days in the water-bath before it 
ceases to lose weight; the acid in this case darkens a little, and high 
results for water are obtained. The high results mentioned above are 
apparently due to this cause. 

In making the determinations of water just mentioned, I have ob- 
served a difference in the facility with which citric acid parts with 
water, which I am unable to explain. " 

According to Berzelius, the ordinary crystals of citric acid 
remain unchanged in the air, but lose 9 per cent. of water in dry air 
at from 28°—35°. According to Marchand, the crystals lose the 
whole of their water in a vacuum over oil of vitriol at 16°. In the 
first determination I made, in December, 1868, the powdered acid lost 
the whole of its water by standing a few days over oil of vitriol. In 
September, 1871, powdered citric acid was again placed over oil of 
vitriol, and this time in a vacuum; it lost in several days but ‘10 per 
cent., and in a duplicate experiment by Mr. Grosjean nothing was 
lost. This acid heated to 100° lost the normal amount of water. In 
February, 1873, the citric acid operated on lost, in four experiments, 
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from nothing to ‘20 per cent. in 5 days over oil of vitriol, but at 100° 
parted with the normal amount of water. In May, 1875, in complete 
contradiction to the latter results, samples of our own acid, and of 
other London makers, lost the whole of their water (8°57 per cent.) 
by standing 4—6 days over oil of vitriol at 17°—18.° In all the above 
experiments different specimens of citric acid were employed. The 
difference in the results can hardly be owing to difference of tempera- 
ture, as the citric acid lost water in December, and did not lose in 
September. I propose, however, to put this question beyond doubt, 
by keeping the last-named specimens, and placing them again over oil 
of vitriol in winter time. 

A strong solution of citric acid, like many other solutions, suffers 
considerable contraction when mixed with water. 500 volumes of a 
solution of 12709 sp. gr. (bright liquor of the factory), required the 
addition of 503°61 vols. of water to produce 1,000 vols. after mixing. 
250 volumes of the same solution required 75324 vols. of water to 
produce 1,000 vols. No rise in temperature was observed in either of 
the mixings ; the rise, if any, could not have exceeded }° C. 

Free citric acid cannot be very exactly determined by neutralisation 
with standard alkali, as it gives no sharp reaction either with litmus, 
cochineal, or logwood. When litmus solution is mixed with citric 
acid, and standard alkali is slowly added, the colour, towards the con- 
clusion of the reaction, changes in a perfectly gradual manner, compa- 
ratively large additions of alkali being required to produce small 
changes in colour. When the point is reached at which litmus paper 
is no longer affected, it will be found that the amount of alkali used is 
a little less than that required by theory to form trisodic citrate. The 
more delicate the litmus paper, the nearer does experiment approach 
theory, but I have never found the theoretical quantity of alkali to be 
quite reached even with the most delicate paper. For the above 
reason, the value of the alkali in citric acid should always be deter- 
mined by experiment with the litmus paper that is to be subsequently 
used. For this purpose, the crystallised acid is to be powdered, water 
determined in one portion, and an experiment made with alkali and 
litmus in another portion. 

Lemon, Bergamot, and Lime Juice.—Nearly the whole of the 
citric acid manufactured in this country is made from concentrated 
lemon-juice exported from Sicily and South Italy. Concentrated 
bergamot-juice from South Italy is also exported for this purpose. 
The lime-juice of the West Indies is chiefly used as a beverage ; small 
quantities of concentrated lime-juice are exported from Montserrat 
and Dominica for the manufacture of citric acid. 

All the fine and perfect fruit of the Italian lemon orchards is ex- 
ported as lemons; the windfalls, and the damaged fruit are used for 
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the production of esseuce and juice. About 13,000 lemons are re- 
quired to make one pipe (108 gallons) of raw juice. The lemons are 
most acid at the beginning of the season. Sicilian lemon-juice pressed 
in November will contain about 9 ozs. of free citric acid per gallon ;* 
this amount will gradually diminish as the pressings proceed, so that 
the juice obtained at the end of the following April will contain only 
about 6 ozs. per gallon. Three samples of Sicilian juice gave me 9°33, 
8°82, and 8°21 ozs., and a sample of Naples juice 8°75 ozs. of free 
citric acid per gallon. The quantity of free acid in lemon-juice 
pressed in England is much higher. Various samples of English 
pressed juice have given me 13°03, 12°77, 11°84, and 10°91 ozs. of free 
acid per gallon; the last-mentioned sample was pressed at the end of 
May. The greater acidity of the English pressed juice is probably due 
to its being obtained from fine fruit: we shall shortly have to remark 
other differences between English and Italian pressed juice. The 
specific gravities of the first and third samples of English juice were 
1:040, and 1-033 respectively. 

Lemon-juice is imported for citric acid manufacturers in a concen- 
trated state. It is boiled down in copper vessels over an open fire till 
it is supposed to mark when cold 60° on the citrometer; it is then a 
syrupy liquor of a dark brown colour, and is imported in this condi- 
tion. The concentrated juice will occupy about }th or ;>th the 
balk of the raw juice. 

In the early days of the citric acid manufacture, concentrated lemon- 
juice was purchased on the basis of its specific gravity as indicated by 
the citrometer. As to the origin of this instrument, or the values 
originally given to its scale, I have been unable to procure any infor- 
mation. On our own citrometer— 


60° correspond with 1:2394 sp. gr. 
50° - 12003 _—s,, 
40° * 11598 __s,, 


I conclude from these figures that 1° on the citrometer scale is 
intended to correspond with ‘004 sp. gr., and apaty 60° are 
equivalent to a gravity of 1°240. 

The purchase by specific gravity was open to many frauds; berga- 
mot-juice, which has a high gravity but low acidity, was mixed with 


* Tn all analyses contained in this paper in which quantities of citric acid are men- 
tioned, the acid will be expressed as the crystallised acid, containing one molecule of 
water. The relation between the crystallised acid and the nominal acid, in terms 
of which commercial analyses are usually stated, is 70 : 67. 

t For information respecting Sicilian lemon-juice, and its preparation in that 
country, I am indebted to Gardner, Rose, and Co., of Palermo; to H. T. 
Hodgson, Esq., and to my friend, Mr. Grosjean. 
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lemon-juice ; sea-water was also added to the juice during the 
process of concentration. Lemon-juice is now generally purchased 
on the basis of its acidity. In the case of concentrated juice the 
acidity is conveniently determined by diluting 50 c.c. of the juice 
to 500 c.c., and then taking for experiment 30 c.c. of the solution. 
Standard alkali is added in quantity about Sths of that which will be 
required, the whole is then boiled for a few minutes, and when quite 
cold the titration is completed. With unconcentrated juice 10—20 c.c. 
of the original juice may be taken.* Owing to the want of sharpness 
of the reaction of citric acid with litmus paper, the determination does 
not admit of very great nicety ; experiments with concentrated juice 
cannot be expected to agree nearer than } oz. of citric acid per 
gallon. 

Concentrated lemon-juice is considered to be of standard quality 
when it contains free acid equal to 64 ozs. of nominal citric acid per 
gallon (66°87 ozs. crystallised). In bygone years the acidity was 
usually as high as 71 or 72 ozs. of the crystallised acid, it is now often 
under 62 ozs., the juice being probably less boiled than formerly. The 
extreme ranges I have met with are from 56°6 to 72°6 ozs. 

Concentrated bergamot-juice is far less acid than lemon-juice; it 
usually contains about 51 ozs. of free acid per gallon, the range I have 
noticed has been from 49°4 to 55°5 ozs. 

The acidity of raw lime-juice is about equal to that of English 
pressed lemon-juice. Two samples from Montserrat gave me 12°46 
and 11°91 ozs. of free acid per gallon. Another sample, representing 
11,000 gallons from the Sandwich Islands, gave 12°24 ozs. Concen- 
trated lime-juice is a thick viscid fluid, exceeding concentrated lemon- 
juice both in density and acidity.f 

Besides the acids in a free state, lemon-juice contains organic acids 
as salts of the alkalis and alkaline earths. The quantity of combined 
acid which a sample of juice contains may be ascertained very simply 


* In calculating analytical results for commercial purposes, it is a golden rule to 
remember that grams per 10 c.c. are the same as pounds per gallon. 

+ The following data have been kindly furnished by friends :—Mr. G. H. Ogston 
informs me that the average of his analyses of concentrated lemon-juice, represent- 
ing 3,288 pipes sold in 1873-75, is sp. gr. 1°2376 (extremes 1°2059—1'2569) ; acidity 
632 ozs. (extremes 58°3—70°6). The average of 531 pipes of bergamot-juice was, 
sp. gr. 1:2616 (extremes 1,2239—1-2516) ; acidity 51°3 ozs. (extremes 47°-4—55°0). 
Messrs. Sturge (to whom I am indebted for much information), have supplied me 
with the analyses made by Messrs. Evans, Sons, and Co., of the raw lime-juice 
exported from Montserrat, 1870-74. The mean sp. gr. was 1°0365 (extremes 
1:035—1:040) ; the mean acidity 12°34 ozs. (extremes 10°63—13°48). The concen- 
trated lime-juice from Montserrat, 1870-75, has averaged, according to Mr. Ogston’s 
analyses, sp. gr. 1°3249 (extremes 1°2840—1°'3792) ; acidity 93°6 ozs. (extremes 
82°6—112°7). 
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by evaporating in a platinum hasin the portion of juice which has 
already been used for the determination of the free acid, and which is 
consequently exactly neutralised with caustic soda. The residue left 
on evaporation is heated gradually, and at last reduced to charcoal at 
a low red heat. The ignited mass is treated with water and removed 
to a beaker, a known quantity of standard sulphuric acid added from 
a pipette with the proper precautions, the whole boiled and filtered, 
and the unneutralised sulphuric acid in the filtrate determined by 
standard alkali. We have now the neutralising power of the ash in 
terms of alkali; by deducting from this the amount of alkali used in 
neutralising the free acid of the juice, we obtain the alkali correspond- 
ing with those bases of the juice which during ignition became carbo- 
nates; the equivalence of this alkali in citric acid can then be calculated. 
In making this calculation the theoretical value of the alkali in citric 
acid must be used, and not the value obtained by experiment with the 
free acid. The method here given is more accurate than if the 
original juice were burnt, and the carbonates of the ash determined, as 
the free citric acid would in this case decompose during evaporation 
the chlorides present, and produce citrates which the original juice 
never contained. 

Two samples of English pressed lemon-juice gave in each case ‘30 
oz. of combined acid per gallon, amounting respectively to 2°31 and 
2°70 per cent. of the total organic acids (free plus combined) present. 
In a sample of concentrated juice, prepared in the laboratory from 
English pressed lemons, the combined acid was 2°25 ozs., or 3°17 per 
cent. of the total acids. The amount of combined acid in the less acid 
lemon-juices pressed in Italy is however much greater. The sample 
of raw Naples juice already mentioned contained 85 oz., or 8°95 per 
cent. of combined acid, and a sample of raw Sicilian juice ‘60 oz., or 
6.73 per cent., and the quantity found in the latter case must have 
been below the truth, as the juice had been heavily sulphured in order 
to preserve it. When we turn to the concentrated lemon-juice ex- 
ported from Sicily, we find it agrees in character with the two analyses 
last quoted, and not with English pressed juice. In the following 
table the quantity of the free and combined organic acids, and the 
relation of the latter to the total acid, is shown for sundry samples of 
concentrated juice belonging to the seasons 1870-71 and 1872-73. 
Both free and combined acid are here reckoned as citric acid, the 
question of the nature of the acids will be discussed presently. 
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Organic Acids in Concentrated Lemon-juice (ounces per gallon). 


Season 1870-71. Season 1872--73. 


Combined Combined 


Combined 
acid 
(ounces). 


Free acid Combined 


(ounces). wae ; 
total acid. : total acid. 


Free acid 
(ounces). 


60°20 
65 °43 
64°90 
65 ‘96 
67 05 
65 *43 
66°73 
67 °86 
70°41 


11°47 63°64 
11°29 63°81 
10 94 63 81 
10 *85 64°11 
10 -09 63 °80 
9°86 65 °61 
9°54 65 61 
6°30 62°91 
2°67 — 


11°17 
11°06 
10°55 
10°37 
10 33 
10°28 

8°59 

8 37 
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The quantity of combined organic acid in concentrated lemon-juice 
is seen to be very uniformly 7—8 ozs. per gallon. The mean proportion 
of the combined to the total acids is 10°06 per cent., if we omit the 
analysis at the foot of the table. This proportion is far higher than 
that found in English pressed lemon-juice. It is certainly puzzling to 
find that the English and Italian pressings of lemons coming, as we 
believe, from the same districts, should exhibit so great a difference in 
character ; the evidence seems to show that the juice obtained in Italy 
by pressing inferior fruit is both considerably poorer in free acid, and 
richer in combined acid, than the juice obtained in England from fine 
lemons. The analysis given at the bottom of the table agrees, however, 
with English juice ; we may suppose that in this instance fine lemons 
had been used. 

During the process of concentrating juice, the proportion of com- 
bined acid must somewhat increase, as in this process there is some 
loss of free acid, but no loss of bases. If ordinary concentrated juice 
be long kept, a white deposit, sometimes considerable, of citrate of 
calcium is produced; such juice will be found to have decreased con- 
siderably in specific gravity, and in the amount of combined acids 
present, while the free acid remains unchanged. When the price of 
juice is rising, pipes of juice may be stored for a considerable time 
before they come to market, during this time citrate of calcium may 
be deposited, and thus differences in the composition of juice may 
arise. 

Concentrated bergamot-juice contains about the same quantity of 
combined acid per gallon as lemon-juice; three samples gave 7°77, 7°69, 
and 7°54 ozs. respectively ; the proportion of combined to total acid is, 
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however, higher, owing to the low acidity of bergamot-juice; the 
proportion in these cases was 13°01, 12°90, and: 12°12 per cent. 

Raw lime-juice appears to contain about the same quantity of com- 
bined acid as lemon-juice, the quantity being variable, as in lemon- 
juice. The sample from the Sandwich Islands, already referred to, 
gave ‘41 oz., and the two samples from Montserrat, °63 and °66 oz. per 
gallon, or, respectively, 3°21, 5°01, and 5:04 per cent. of the total 
' organic acids present. Three samples of concentrated juice from Mont- 
serrat gave a mean of 8°60 ozs. per gallon of combined acid, or 7°36 
per cent. of the total acids. A sample of very acid concentrated juice 
from Dominica contained only 4°61 ozs. of combined acid, or 3°93 per 
cent. We have evidence in these figures that, as in the case of lemon- 
juice, a distinct increase in the proportion of combined acid results 
from concentration. 

The direct determination of citric acid in lemon-juice is clearly a 
great desideratum to the manufacturer. I am not acquainted with 
any general method by which citric acid can be separated from other 
organic acids; there is, however, no difficulty in determining the 
amount of insoluble organic lime salt which can be obtained from 
lemon-juice ; and as the lime salts of malic and aconitic acid are readily 
soluble, and the same is true of the lime salts of the volatile acids of 
the acetic series, such a determination will probably give with sufficient 
exactness the quantity of citric acid present. The mode of operating 
is very simple. 15—20 c.c. of unconcentrated lemon-juice, or a quan- 
tity of concentrated juice equal to about 3 c.c., is exactly neutralised 
with pure caustic soda; the solution, which is about 50 c.c., or is con- 
centrated to that bulk, is brought to boiling in a salt-bath, and so much 
solution of chloride of calcium added as is known to be rather more 
than sufficient for the total organic acids present ; the whole is then 
boiled for half-an-hour. The precipitate is collected and washed with 
hot water. As citrate of calcium is rather soluble in water, the filtrate 
and washings are to be concentrated in the salt-bath to about 10—15 c.c., 
the solution being finally neutralised with a drop of ammonia if it has 
become acid. The second precipitate thus obtained is to be collected 
on a very small filter, the filtrate being used to transfer the precipitate 
to the paper, and the precipitate receiving only five or six washings 
with hot water. As a matter of precaution, the filtrate and washings 
may be evaporated a third time in the salt-bath. The precipitates, 
with their papers, are then burnt at a low red heat in a platinum basin, 
and the neutralising power of the ash determined by appropriate treat- 
ment with standard hydrochloric acid and alkali. This alkalimetric 
determination of the lime-salt is more accurate than if the precipitates 
were weighed, since, for the purpose of weighing, all the precipitates 
must be thoroughly washed, and consequently citrate of calcium lost, 
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while, on the present plan, the last precipitate need not be thoroughly 
washed, the chloride of sodium remaining in it having no influence on 
the neutralising power of the ash. Precipitated vegetable matter is 
also clearly without influence on the result. Working in this way, 
and calculating the precipitated calcium salt into its equivalent in citric 
acid, the following results were obtained :— 

A sample of English juice, pressed in January, yielded citric acid 
equal to 99°60 per cent. of the total organic acids (free acid plus com- 
bined) present. Another sample, pressed in May, yielded 98:97 per 
cent. A sample of concentrated juice, prepared in the laboratory 
some years before from English pressed juice, gave 97:06 per cent. A 
sample of Sicilian unconcentrated juice gave only 91°71 per cent. Two 
samples of Sicilian concentrated juice of the season 1871-72 gave, 
respectively, 92°98 and 94°57 per cent. Three samples of the season 
1872-73 gave 88°75, 89°36, and 91°91 per cent. It appears, then, that 
in English pressed juice the organic acids other than citric do not 
amount to more than 1 per cent. of the total organic acids present; 
while in concentrated juice from Sicily they amount to 5—11 per 
cent. The single specimen of unconcentrated Sicilian juice agreed 
with the concentrated Sicilian juices, containing 8°29 per cent. of 
organic acids other than citric. The Italian juice, which we have seen 
to be so much richer in combined acid, is thus also richer in certain 
organic acids yielding soluble calcium salts, than the juice pressed in. 
England from fine lemons. 

Two samples of concentrated bergamot-juice contained 87°24, and 
88°95 of precipitable acid, for 100 of total organic acid. 

The raw lime-juice from the Sandwich Islands gave 92°31, and the 
two Montserrat juices 91°75 and 89°64 per cent. of precipitable acid. 
Three concentrated juices from Montserrat, of the same season as the 
raw juice just mentioned, gave 86°98, 88°16, and 90°40, and the Domi- 
nica concentrated juice 89°12 of precipitable acid for 100 of total organic 
acid. 

It appears, then, that in all these juices, there is a far greater quan- 
tity of non-precipitable acid than exists in English pressed lemon-juice. 
Another point brought out is that the proportion of non-precipitable 
acid is very similar in raw and concentrated juice, and is apparently 
but slightly increased by the process of concentration. 

It is important to compare the citric acid found by the method of 
precipitation with the citric acid calculated by the ordinary method 
from the acidity of the juice. The following table gives the proportion 
of precipitable acid to that calculated from the acidity :— 
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Precipitable Precipitable 
Nature of Juice. for 100 Nature of Juice. for 100 
of acidity. of acidity. 


Lemon-juice. Bergamot-juice. 

Raw, English.......... 102°0 Concentrated, Italian.... 101 ‘2 
5 i, ates 101°7 a + aoew 100 *2 

— | rrr 98 3 Lime-juice, 
Concentrated, English. .. 100 ‘2 Raw, Sandwich Islands.. 95 °4 
¥9 Sicilian ... 103 °7 » Montserrat....... 96 °6 
a » eee} 1080 " a sia enaveey 94.°4 
a <a 102 °5 Concentrated, Montserrat, 97 °2 
a . “266 99°7 e e 95 °5 
” ” eee 99 °2 ” ” 93 °9 


Dominica. 92°8 


It appears from these figures that the ordinary method of deter- 
mining the value of juice from its acidity gives tolerable results in the 
case of lemon and bergamot juice, but that with lime-juice such results 
are too high. 

Having thus limited the amount of the other organic acids present 
in lemon-juice, we pass next to a consideration of their nature. It is 
well known that lemon-juice suffers loss of acidity by concentration. 
In 1868 some English pressed juice was concentrated in the laboratory 
to one-sixth its bulk over a water-bath; it lost in this operation 3:5 
per cent. of its acidity.* We must not conclude, however, that the 
whole of this loss is due to the presence of volatile organic acids, as 
hydrochloric acid is doubtless expelled by the action of citric acid upon 
chlorides. 

That concentrated juice should contain any considerable amount of 
volatile acids seems unlikely from the mode of its preparation. Some 
concentrated Sicilian juice was mixed with water, and distilled in the 
salt-bath till the juice was reduced to about 70 per cent. of its original 
volume. The juice was again diluted with water, and again reduced 
by distillation to the same volume, and this operation was repeated 
four times. The last distillate contained only one-fifth the acidity of 
the first distillate. If we assume that the amount of acid in the dis- 
tillate would have continued to diminish in the same ratio, it is easy to 
calculate the amount of the volatile acid present. Calculating on this 
assumption, the amount of volatile acid was 1:25 per cent. of the 
acidity of the juice, or about 1°12 per cent. of the total organic acids 
present. 

The distillates were purified by redistillation, and then examined 


* The concentrated juice thus obtained was of excellent quality, containing 68°91 
ozs. of free acid per gallon; it marked the exceedingly low gravity of 49° on the 
citrometer. This juice deposited nothing in five years. 
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qualitatively. Formic acid was at once detected by the speedy reduc- 
tion of nitrate of silver even in the cold. The weak acid solution 
was neutralised with oxide of silver, the formate destroyed by boil- 
ing, and the filtered solution concentrated and allowed to crystal- 
lise over oil of vitriol. Star-like groups of opaque white crystals 
were first formed ; afterwards the deposit consisted merely of white 
crusts. These silver salts treated with sulphuric acid gave the charac- 
teristic odour of acetic acid, but not in its purest form, A little pro- 
pionic acid was probably present. 

It is clear from the facts now stated, that the organic acids other 
than citric which occur in concentrated juice are chiefly non-volatile, 
and have soluble calcium salts. I have spent some time in endeavour- 
ing to determine the nature of the acid or acids in question, but from 
the short supply of material, and the difficulty of the subject, I did not 
obtain more than qualitative indications. I am happy to say that 
Dr. Armstrong has very kindly undertaken the further investigation 
of the subject, which I have no doubt will, in his hands, be brought to 
a successful issue. 

Before leaving the subject of lemon-juice, we may refer to the fact 
of its not being neutralised by chalk. There is no difficulty in 
neutralising pure citric acid with chalk, but lemon-juice, and especially 
commercial concentrated juice, remains unneutralised even after long 
boiling with chalk. The neutralisation is more perfect when chalk is 
added in excess to cold juice than when itis added to hot juice; in the 
former case a part of the chalk is dissolved by the carbonic acid set 
free, and probably acts more energetically than solid chalk. English 
pressed juice can generally be perfectly neutralised by chalk in the 
cold, but not at a boiling heat.* The neutralisation in the cold is not 
destroyed by subsequent boiling. With commercial concentrated juice 
neutralisation cannot be effected, even in the cold, but there is a nearer 
approach to neutralisation under this condition. In nine cases in 
which the unneutralised acidity was determined, which remained 
when diluted concentrated juice was heated with excess of chalk on a 
manufacturing scale, the amount varied from 1°11 to 2°52 per cent. of 
the original acidity of the juice. I believe, however, that the un- 
neutralised acidity is sometimes less than this minimum. 

The fact of the imperfect neutralisation by chalk has been variously 
explained. In Richardson and Watts’s Chemical Technology it is 
stated to be owing to the presence of alumina in the juice. I have not, 
however, been able to detect alumina in lemon-juice. Moreover, when 
alumina or ferric oxide is dissolved in citric acid, the solution can be 
easily neutralised with chalk. I find, however, that if phosphoric acid, 
or phosphate of iron or aluminium, be dissolved in citric acid, the solu- 

* T have known a few samples which neutralised at a boiling heat. 
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tion is not neutralised by chalk. We shall consider this reaction more 
fully by-and-bye. It suffices at present that juice contains a good deal 
of phosphoric acid and a little iron. It is probable, therefore, that a 
part of the unneutralised acidity may be due to their action. Several 
other explanations are possible. It has been noticed by several 
chemists that malic acid is not neutralised when boiled with chalk. I 
am able to confirm this statement. Malic acid after long boiling with 
excess of chalk is still strongly acid. Aconitic acid appears to have a 
similar property, though I do not find the fact mentioned in the 
manuals. If citric acid be slowly heated to 170°, and kept for some 
time at that temperature, it loses water, and aconitic acid is produced. 
If the resulting mass is dissolved in water and boiled with excess of 
chalk the solution remains strongly acid, though the original citric 
acid could be perfectly neutralised by chalk. Since, according to 
Dessaignes, some aconitic acid is formed when solution of citric acid 
is long boiled, it may clearly be produced during the rough concentra- 
tion of the juice in Sicily; or aconitic acid may occur in lemons ready 
formed, as it is known to do in aconite. 

Citrate of Calcium.—The formula of citrate of calcium dried at ordi- 
nary temperatures is, according to Gmelin’s Chemistry, CzHiCa;0u, 
4H,0, and when dried at 100°, C,:HiCa;0.,,H,0. On igniting 
some specimens of citrate of calcium dried at 100°, I found that they 
always gave less lime than is required by the above formula. The 
lime determinations given in Gmelin are also below the amount re- 
quired by theory. With the object of explaining these facts, my 
friend Mr. B. J. Grosjean and myself have made a number of water 
determinations in citrate of calcium artificially prepared. We find 
that the amount of water in different samples of citrate dried at 100° 
varies very considerably, apparently according to the conditions under 
which the specimen has been prepared. The particulars of three 
of the citrates examined are as follows :— 

I. Neutral citrate of sodium was treated in the cold with chloride of 
calcium, in quantity slightly insufficient for the citric acid, and the 
mixture made faintly alkaline with ammonia. Precipitation com- 
menced in about twenty minutes, and was complete in two hours. The 
precipitate was washed with cold water, and dried at a low tempera- 
ture. 

II. A solution of neutral citrate of sodium was brought to boiling, 
and an equivalent quantity of chloride of calcium in solution slowly 
added. The precipitate was washed with hot water and partially 
dried. 

III. A dilute solution of citric acid was neutralised with lime-water, 
the whole brought to boiling, the liquor decanted from the precipitate, 
which was partially dried without washing. 
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The citrates thus prepared were heated in the water-bath till they 
ceased to lose weight, were next dried at 200°, and finally burnt, and 
the lime determined with standard hydrochloric acid and alkali. The 
percentage results obtained were as follows :— 


Water Lime at Lime at 

retained at 100° 200° 
100°. : 3 

Citrate of calotam 1... 00000s 5°91 — —_ 
“ aaa adage aie 5-90 31°16 33°11 
Citrate of calcium ITJ..............6- 7°68 30 -96* 33 53 
™ " ss haw Kacaneras 7-66 31-07 83 °65 
Citrate of calcium III............... 6°25 31°46 83 56 
a ms Sia aie sired ne ies aS acne 6°38 81°65 33 -80 


The percentage of lime at 200° proves the samples to be normal 
citrates, anhydrous tricalcic citrate containing 33'73 per cent. As the 
first two citrates might possibly contain some soda in place of lime, 
one lime determination was made with oxalate of ammonium. Tricalcic 
citrate with one molecule of water would contain 3°49 per cent., with 
two molecules 6°74, and with three molecules 9°78 per cent. 

It is seen that in no case does the water existing in citrate of calcium 
dried at 100° fall as low as one molecule, nor does it in any case reach 
three molecules; and this is true of several determinations of water 
made in other citrates not here recorded. In the case of the citrate pre- 
pared directly with citric acid and lime-water, the percentage of water 
is very nearly two molecules. The cause of the variations here indi- 
cated demands further investigation. 

That citrate of calcium is more soluble in cold than in hot water 
has been generally noticed, but I do not know that any quantitative 
determinations of its solubility have been made. Crystalline citrate 
of calcium, prepared by neutralising citric acid with lime-water and 
boiling, gave at 14° a solubility of 1 part (dried at 100°) in 1,133 of 
water, and at a boiling heat a solubility of 1 in 1,754. Another 
specimen of citrate prepared by slowly adding pure carbonate of 
calcium to a hot solution of citric acid, gave at 14° a solubility of 
1 in 1,223, and at 90° a solubility of 1 in 1,784. A third speci- 
men of citrate, prepared by slowly adding citric acid to carbonate of 
calcium diffused in hot water, gave at 14° a solubility of 1 in 1,183, and 
at 90° a solubility of 1 in 1,652. A fourth specimen of citrate, pre- 
pared in the factory in the ordinary process of adding lemon-juice to 
chalk, gave at 18° a solubility of 1 in 707, and at a boiling heat a solu- 
bility of 1 in 1,123. The first three specimens give fairly accordant 
results ; the mean solubility is 1 in 1,180 at 14°, and 1 in 1,730 at 90°— 


* Determined as oxalate. 
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100°. The fourth specimen has a decidedly higher solubility, and 
illustrates Liebig’s remark that amorphous citrate is more soluble 
than crystalline citrate. 

It is stated in Gmelin’s Chemistry, and the remark reappears in 
recent manuals, that the solubility of citrate of calcium in ammonium 
salts is so great, that if the citrate be dissolved in hydrochloric acid 
and ammonia added, no precipitate takes place unless the solution is 
boiled. The fact however is that the citrate of calcium is precipi- 
tated very perfectly in the cold, if sufficient. time is allowed, and even 
when considerable quantities of chloride of ammonium are present. If 
citrate of calcium be dissolved in dilute hydrochloric acid, and ammonia 
added in excess, precipitation will commence in a few minutes if the 
solution is pretty strong, but takes many hours to complete. With 
large quantities of ammonium salt the precipitate may not commence 
for some hours, and takes several days to complete. The citrate falls 
under these circumstances in curious curled crusts and arborescent 
forms. Citrate of calcium is never precipitated immediately on the 
addition of ammonia, as is often the case with tartrate of calcium. 

For many years citrate of calcium has from time to time come into 
the market as a material for the manufacture of citric acid; it is pre- 
pared by adding chalk or lime to lemon-juice, the chalk or lime being 
usually added in excess. Besides the excess of carbonate or hydrate 
of calcium thus introduced, the citrate may contain carbonate due to 
the decomposition of the citrate; this decomposition readily takes 
place if more than 12 per cent. of water is present. 

Commercial citrate may be conveniently analysed by an alkalimetric 
method. The excess of chalk or lime is first determined by adding to 
about 4 grams of the citrate a known quantity of standard hydrochloric 
acid, boiling gently in a covered beaker, and when the whole is quite 
cold, determining the excess of acid remaining with standard alkali. 
It seems safer to add the alkali till delicate-red litmus paper assumes 
a decided blue tint, and then to deduct the amount of alkali necessary 
to produce the same tint on the paper in a similar bulk of water; by 
this precaution we insure the citrates returning to the tribasic state. 
Two grams of the citrate are next gently ignited in a covered platinum 
crucible, the ash obtained is boiled in a covered beaker with standard 
hydrochloric acid, filtered when quite cold, and the excess of acid de- 
termined with alkali. The neutralising power of the ash in units of 
alkali is thus ascertained; by subtracting from this figure the alkali 
corresponding with the excess of chalk or lime in two grams of the 
citrate, we obtain the amount of alkali which corresponds with the 
citrate of calcium present. This method is very speedy and convenient, 
but of course assumes that citric acid is the only organic acid present. 
If it is desired, one can ascertain, as in the case of juice, the amount 
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of organic acid forming insoluble lime salt. For this purpose the 
citrate is dissolved in a small quantity of hydrochloric acid, filtered, 
the filtrate exactly neutralised with caustic soda, and boiled in the 
salt-bath, the further operation being conducted as already described 
under the head of juice. If it is uncertain what bases are present, and 
citrate from Sicily is sometimes prepared with lime burnt from dolo- 
mite, this is no obstacle to the alkalimetric method; but if the in- 
soluble lime salt is to be determined, the citrate must in this case be 
first decomposed by boiling with carbonate of sodium, the solution 
filtered, neutralised with hydrochloric acid, and precipitated with 
chloride of calcium in the salt-bath; this method is, however, not so 
good as the two preceding. 

The best sample of commercial citrate I have met with has con- 
tained 72 per cent. of citric acid, and this is about the highest per- 
centage that can be reached when the citrate contains no excess of 
chalk, and has also been thoroughly dried. Commercial citrate that 
has been insufficiently dried may contain scarcely any citric acid, as 
citrate of calcium prepared from juice rapidly decomposes wher in a 
moist condition. 

Citric Acid Liquors.—The analysis of the solutions of citric acid met 
with in a citric acid factory is generally performed by determining the 
acidity, and the amount of sulphuric acid present, tren subtracting the 
acidity due to the sulphuric acid, and calculating the remaining 
acidity as citric acid. This method plainly assumes that citric and 
sulphuric acids are the only acids present; this is certainly not true of 
all liquors, but the method in question, when applied to the better 
class of liquors, certainly gives results which the practical working of 
the solutions amply confirms. 

To perform the analysis correctly, it is clearly necessary to deter- 
mine the free sulphuric acid, and not the total sulphuric acid present. 
For this purpose 10—20 c.c. of the liquor are poured into five times 
their volume of strong alcohol, thoroughly mixed, and left at rest for 
twelve hours. A portion of the clear liquor is then treated with more 
alcohol, and if opalescence is produced, the whole is treated in the 
same way. When a further addition of alcohol produces no change, 
the whole is filtered, and the precipitate washed with spirit. The 
filtrate and washings are then precipitated with an alcoholic solution 
of chloride of calcium. The sulphate of calcium thus obtained is ex- 
ceedingly troublesome to filter; at first it passes through Swedish 
paper, and finally chokes the filter so that it can scarcely be washed. 
By a simple artifice, however, this precipitate may be converted into a 
highly crystalline substance. For this purpose the precipitate is 
allowed completely to subside, the supernatant liquor poured away, 
and the precipitate and small quantity of remaining liquor gently 
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warmed. When the whole has become pasty, a little water is added ; 
when this has evaporated, a little more water is added, and warming 
continued. The alcohol being thus gradually replaced by water, the 
precipitate soon becomes highly crystalline, changing into gypsum ; 
when this is accomplished, alcohol is added and the precipitate col- 
lected. The operation should be carried out at a very gentle heat, 
and the mass never allowed to become dry. 

Another method of analysing citric acid liquors is to neutralise with 
pure soda, evaporate in a platinum basin, ignite the residue, and de- 
termine the neutralising power of the ash with standard sulphuric acid 
and alkali. This method gives all the organic acids calculated as 
citric. In order to be perfectly accurate, it is necessary that the 
whole of the ash should dissolve in the sulphuric acid, and if iron or 
aluminium be present, sufficient neutral citrate of sodium should be 
added to the sulphuric acid solution to prevent any precipitate being 
formed on neutralisation with standard alkali: see determination of 
total organic acids in tartaric liquors. The two methods here described 
have agreed perfectly in their results when applied to the ordinary 
liquors of the factory. 

In determining the amount of citric acid present in old liquor, the 
citric acid should undoubtedly be separated in the form of calcium 
salt, as in this case other organic acids are most probably present 
The liquor is for this purpose exactly neutralised with soda, and 
precipitated witn chloride of calcium in the salt-bath, as directed in 
the analysis of lemon-juice. The mixed precipitate of sulphate and 
citrate of calcium is ignited at a low temperature, and the citric acid 
calculated from the neutralising power of the ash. 


Tartaric Acid.—Crystallised tartaric acid is allowed by all to have 
the formula C,H,O,, it suffers no loss at 100°. In reporting analyses 
of tartar, &c., it is usual to express the tartaric acid in terms of the 
crystallised acid. 

Strong solutions of tartaric acid contract on mixing with water 
even more than citric acid liquors. 500 volumes of a solution of 
sp. gr. 1338 (bright liquor of the factory) required 505°508 volumes 
of water to produce 1,000 volumes. 250 volumes of sp. gr. 1°3387 - 
required 754472 volumes of water to produce 1,000. As in the ex- 
periments with citric acid no rise in temperature was observed on 
mixing, the rise at least did not exceed $° C. 

Free tartaric acid can be determined without difficulty by titration 
with caustic alkali, the final reaction with litmus being much sharper 
than is the case with citric acid, though distinctly less sharp than with 
hydrochloric or sulphuric acid. The value of alkali in tartaric acid 
may be determined indifferently by direct experiment with tartaric 
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acid, or by calculation from the value in sulphuric or hydrochloric 
acid. 

Qualitative reactions of Tartaric, Metatartaric, and Ditartaric Acid.— 
With the view of distinguishing between tartaric acid, and the acids 
which it yields on the application of heat, some qualitative experiments 
were made with the fused acid. 

When dry tartaric acid is carefully melted, a mixture of metatartaric 
and ditartaric acid is produced. I do not think it is possible to melt 
the dry acid without producing some ditartaric acid; the formation of 
this acid is readily shown by the alteration in the neutralising power 
of the mass. Half a gram of powdered tartaric acid, requiring 50 c.c. 
of alkali for its neutralisation, was spread on a watch-glass, dried at 
100°, and then heated in an oil oven for six minutes at 172°, it had 
then just begun to fuse at the edges. Redissolved in water, it took 
49-4. c.c. of alkali for neutralisation. Another half gram heated to 
perfect: tranquil fusion, the temperature not exceeding 174°, required, 
when redissolved, 41°8 c.c. of alkali. A third half gram heated for 
half-an-hour at 176°—182°, swelled up a good deal, and when re- 
dissolved required only 31:3 c.c. of alkali for neutralisation. 

When a solution of the fused acid* is neutralised with soda and 
boiled, it becomes powerfully acid; the acidification is more rapid 
when chloride of calcium is added. If the acidity is neutralised from 
time to time, and boiling continued, it will be found that the total 
alkali consumed by the fused acid is equal to that required previous to 
fasion, the whole of the ditartaric acid being reconverted into meta- 
tartaric or tartaric acid. In the second experiment mentioned above, 
the total acidity neutralised in an hour’s boiling, after addition of 
chloride of calcium, was 7°8 c.c. (41°38 + 7°38 = 49°6). 

A solution of fused tartaric acid is readily and completely neutra- 
lised by chalk in the cold, but at a boiling heat it is very difficult to 
neutralise, the continual splitting up of the ditartrate of calcium pro- 
ducing a fresh acidity. 

If acetate of calcium is added to a pretty strong solution of fused 
tartaric acid, a flocculent precipitate is formed, which, on heating, 
agglutinates, becomes perfectly plastic, and in its purest form.can be 
drawn out into transparent threads. If the solution of the acid be 
weak, acetate of calcium produces no immediate precipitate, but if 
alcohol is added a bulky precipitate is produced, which on heating 
agglutinates and becomes plastic as before. Solutions of fused tartaric 
acid, treated with excess of calcium acetate, also produce on standing 
a crystalline precipitate of calcium metatartrate. 

* The acid employed in all these experiments was powdered tartaric acid, heated 
till complete tranquil fusion was attained, and no longer ; tartralic acid was therefore 


probably not formed. 
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The plastic precipitate is, I believe, ditartrate of calcium. It is 
easily soluble in cold water, and the solution neutralised with soda 
and boiled becomes strongly acid. A further proof is afforded by the 
fact, that if a pretty strong solution of fused tartaric acid is treated 
with excess of potassium acetate, and the metabitartrate precipitated 
and filtered off, the filtrate gives the reaction of the plastic salt quite 
plainly, but the metabitartrate dissolved in dilute nitric acid gives with 
acetate of calcium only a crystalline precipitate of calcium metatartrate. 
The statement of Braconnot that metatartrate of calcium can be ob- 
tained as a “‘ viscid mass” (Gmelin’s Chemistry in loco), I am inclined 
to think is erroneous, and that it was the ditartrate which he had in 
view. 

Ordinary tartaric acid treated with acetate of calcium yields, even 
in dilute solutions, a crystalline precipitate of calcium tartrate. Free 
tartaric acid is also precipitated by chloride of calcium in the presence 
of alcohol ; the fused acid is less easily precipitated. Most books on 
qualitative analysis state that free tartaric acid is not precipitated by 
any calcium salt. 

I have -frequently observed a curious form of tartrate of calcium, 
which does not appear to be noticed in the books; it occurs when the 
tartrate crystallises from cold dilute solutions which are at rest. The 
first crystals are usually of the ordinary kind, then tufts of long fine 
needles begin to appear, and exquisite stars and parachutes of needles 
are seen floating in the liquid. The growth of these needles may 
become so great that the solution is changed into a magma by their 
interlacing. But this form is not permanent, the needles soon begin 
to diminish, and in a day have generally altogether disappeared, leav- 
ing in their place only a small bulk of the ordinary salt. These 
needles appear in a variety of solutions. As I have observed them 
when only tartaric acid and lime-water have been present, I have no 
doubt that they are really tartrate of calcium, and not a double salt 
containing alkali. With metatartaric acid I once observed a similar 
formation, but as metatartrate of calcium changes somewhat easily 
into tartrate, I cannot be certain that the crystals were really meta- 
tartrate. Racemate of calcium crystallises under similar circum- 
stances in feather-shaped crystals, quite distinct from the needles of 
the tartrate. 

Barium tartrate also assumes a very characteristic form. If chloride 
of barium be added to dilute sodium or ammonium tartrate, or if 
barium acetate be added to tartaric acid, the precipitate is at first 
generally bulky and flocculent, but in a few hours this precipitate dis- 
appears, and the sides of the vessel become coated with clear globuler 
masses. In Gmelin’s Chemistry this is given as a reaction of meta- 
tartaric acid. I have only once obtained this reaction with fused tar- 
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taric acid, but have never failed of the result when using ordinary 
tartaric acid. Acetate of barium produces this salt even in a 1 per 
cent. solution of tartaric acid. 

When acetate of lead is gradually added to a boiling solution of 
tartaric acid, the precipitate at first redissolves, and then suddenly 
comes down as a heavy precipitate of microscopic needles. With a 
solution of fused tartaric acid, the reaction is very different. A curdy 
precipitate is produced, which speedily shrinks into a mass which is 
plastic while hot, and brittle when cold. The solution crystallises on 
cooling; small rectangular, or nearly rectangular plates, is a common 
form of the crystals. During cooling clear globular masses are also 
sometimes deposited on the sides of the vessel. The same globular 
salt is obtained when a hot solution of the fused acid is treated with 
carbonate of lead not in excess, and the filtered liquor allowed to cool. 
It may also be obtained by precipitating a solution of the fused acid 
with acetate of lead in the cold, saturating dilute nitric acid with the 
washed precipitate, and pouring the nitric solution into boiling dilute 
acetate of ammonium ; on cooling the globular salt is deposited. The 
globular salt redissolved in nitric acid yields the plastic salt in perfec- 
tion on the addition of lead acetate. The following facts seem to 
prove that neither of these salts is a metatartrate. The plastic body 
decomposed with sulphuric acid yields a solution which neutralised 
with soda and boiled becomes acid. A solution of metabitartrate of 
potassium in nitric acid yields a curdy precipitate with acetate of lead, 
but the precipitate is scarcely coherent. The globular body is formed 
most freely when the tartaric acid has been kept rather long in fusion. 
A specimen of the globular salt, obtained by the carbonate of lead 
method, was dried over oil of vitriol; heated to 120° it lost 4°04 per 
vent., at 150° the total loss was 4°67 per cent.; it had then become 
slightly brownish. The oxide of lead, determined as sulphate, was 
55°05 per cent. of the original salt, 57°37 per cent. at 120°, and 57°74 
per cent. at 150°. I do not pretend to found a formula on this 
experiment ; the results agree best with Frémy’s tartralate of lead 
(CisH,sPb30.3), containing 56°0 per cent. of lead oxide. Frémy’s 
tartralates are intermediate in composition between metatartrates 
(C.HsM,”0,2) and ditartrates (CsH;M"0O,,). 

A solution of fused tartaric acid gives with acetate of potassium a 
precipitate of acid potassium metatartrate ; in dilute solutions this 
precipitate forms far more slowly than in the case of tartaric acid ; 
the precipitate is also more bulky, and less crystalline. Both the 
potassium and ammonium acid metatartrates are decidedly more 
soluble than the corresponding tartrates. 

Tartrate of Calcium.—The neutral tartrate of calcium is known to 
have the composition, C,H,CaO,,4H,0; it is stated in Gmelin’s 
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Chemistry to have the same compositicn when dried at 100°, though 
two out of the three analyses quoted show a higher percentage of 
lime. Finding that some tartrate of calcium obtained from old liquor 
contained only 1—1} molecule of water after drying in the water-bath, 
I was led to inquire if this was also the case with normal tartrate of 
calcium. 

Rochelle salt was precipitated with chloride of calcium, and the 
washed precipitate dried over oil of vitriol. The tartrate of calcium 
thus obtained lost 17°78 per cent. of its weight in the water-bath, and 
had not then quite ceased to lose; when removed from the bath it 
contained 11:0 per cent. of water. At 200° the total loss of water was 
26°83 per cent.; the formula, CyH,CaQ,,4H,O, requires 27°69 per 
cent. 

As the tartrate experimented with above contained a little alkali, it 
was redissolved in cold hydrochloric acid, a little chloride of calcium 
added, and then ammonia in slight excess. On stirring, the tartrate 
of calcium came down as a perfectly white highly crystalline salt; it 
was thoroughly washed, and dried over oil of vitriol. Placed in the 
water-bath this tartrate lost in six hours 14°45 per cent., at the end of 
24 hours the total loss was 15°97 per cent., and it was still losing 
weight very slowly. The salt was then ignited, and the lime detev- 
mined as sulphate. By calculation it appeared that the salt dried 
over oil of vitriol contained 21°66 per cent. of lime; the formula, 
C,H,CaO,,4H20, requires 21°54 per cent.; the substance used was thus 
the normal tartrate of calcium. After 24 hours in the water-bath the 
salt. would contain, lime 25°78, and water (assuming the normal 
formula for the original salt) 13°94 per cent. The nearest formula to 
these numbers is C,H,Ca0,,14H,0, which requires 26°05 per cent. of 
lime, and 12°56 per cent. of water. It is evident, however, from the 
slowness with which the water was given off, that tartrate of calcium 
has no definite composition at 100°. 

Commercial tartrate of calcium is best analysed by the oxalate of 
potash method: see determination of tartaric acid in lees, page 972. 

Solubility of Bitartrate of Potassiwm.—The solubility of bitartrate of 
potassium in water has been determined by several observers. In my 
own experiments a refined tartar was used containing 99°33 per 
cent. of real bitartrate, with a little tartrate of calcium ; this, though 
not chemically pure, is much purer than any cream of tartar. The 
amount of bitartrate dissolved was determined with standard alkali. 


100 parts of water dissolved :— 


at 14° -431 parts bitartrate, or 1 in 232, 
at 22° 600 " or 1 in 167, 
at 80° 4027 - or lin 25. 
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These numbers agree with those obtained by Chancel, whose 
results are for 14° -434, and for 22° 598 of bitartrate in 100 of water, 
but are below those obtained by Alluard, namely, ‘468, °636, and 
4500, and are still further below the numbers obtained by Kissel for 
the first two temperatures, namely, ‘479 and °657.* Supersaturated 
solutions of bitartrate of potassium are obtainable by cooling without 
agitation. 

The solubility of bitartrate of potassium is greatly affected by the 
presence of certain salts. If to a cold saturate solution of the bitar- 
trate, crystals of chloride, sulphate, or nitrate of potassium are added, 
a considerable precipitation of the bitartrate speedily takes place. The 
same effect follows the addition of Rochelle salt; but acetate and citrate 
of potassium, and chloride of sodium, produce no precipitate. By adding 
1:86 grm. of chloride of potassium to 50 c.c. of cold solution of bitar- 
trate, the solubility of the latter, as determined by acidity, fell in 24 
hours to 1 in 2,981. With 2 grms. of sulphate of potassium, the solu- 
bility fell under the same circumstances to 1 in 2,019. With 2 grms. 
of nitrate of potassium to 1 in 1,728. With 2 grms. of Rochelle salt, 
the bitartrate dissolved after 24 hours was 1 in 1,063.¢ The solubility 
of the bitartrate was thus diminished to from ;'; to th of its solubility 
in pure water of the same temperature. 

Different acids also very differently affect the solubility of bitartrate 
of potassium. In aseries of experiments on this subject, various 
dilute acids of nearly the same acidity were digested with excess of 
powdered bitartrate, the solutions filtered, and the increased acidity of 
the filtered solutions determined. The solubility of bitartrate in 
acetate and citrate of potassium was at the same time ascertained. 
For this purpose, solutions of acetic and citric acid of known acidity 
were exactly neutralised with solid caustic potash, then digested with 
excess of bitartrate of potassium, and the acidity of the resulting solu- 
tions determined. 

The solubility of the bitartrate in water was also determined for 
comparison. The data and calculated results are shown in the follow- 
ing table. All the experiments were made at 14°C. 


* The figures here given are in some cases not the result of experiment, but have 
been obtained by intercalation. 

+ Experiments on this small scale can be made with considerable accuracy if the 
number of drops of standard alkali required for neutralisation is made the basis of 
the determination. With our burette 24 drops equal 1 c.c., and 1 drop would 
suffice for the final reaction. 
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Increase 
Grams of | Original | of acidity 
acid acidity after bitartrate 
or salt in of digestion | dissolved 
100 c.e. solution. with in 
bitartrate.| 100 c.c. 


| 499 
| +499 
322 
546 
1°701 
1-949 
1°969 
74A 
843 


I os -s cs vesesecoccsesseces — 
Acetic acid (C2H,0,) *8106 
Tartaric acid (C,H,O.) 0331 
Citric acid (CgHgO7) ............ "8448 
Sulphuric acid (H,SO,) *6853 
Hydrochloric acid (HCi)......... 5037 
Nitric acid (HNO3) "8445 
Potassium acetate (U,H;KO,)....| 1°3875 
Potassium citrate (C;H;K 307 1°3966 
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It is seen from this table that acetic acid has no effect on the solu- 
bility of bitartrate of potassium, that tartaric acid diminishes the 
solubility, that citric acid produces a small increase of solubility, while 
with sulphuric, hydrochloric, and nitric acid, the increase of solubility 
is very considerable. If we take these acids in the proportion of their 
chemical equivalents, that is in quantities of equal neutralising power, 
nitric acid appears to exert the greatest solvent action; but if we 
take equal weights of each acid, hydrochloric acid has the greatest 
effect. These results agree with the general statements of Des- 
touches quoted by Gmelin. The table also shows that neutral 
acetate and citrate of potassium have actually a greater solvent power 
for bitartrate than is possessed by equivalent quantities of their respec- 
tive acids. 

If crystals of chloride, sulphate, or nitrate of potassium are added 
to the acetic or citric acid solutions, a considerable precipitation of 
bitartrate speedily takes place. Ifthe same salts are added to the hydro- 
chloric, nitric, or sulphuric acid solutions, considerable precipitation 
also occurs, but rather more slowly; the sulphuric solution is perhaps 
the most difficult to precipitate. Nitrate of potassium has decidedly 
less efficacy as a precipitant than the chloride or sulphate. 

When solutions of bitartrate in acetate or citrate of potassium are 
treated with crystals of sulphate of potassium, a very small precipitate 
is slowly formed. When similar solutions are treated respectively 
with acetic and citric acid a rather larger precipitate is produced ; but 
the addition of sulphate of potassium together with these acids pro- 
duces an immediate and very considerable precipitation of bitartrate. 

These facts will be seen presently to have a direct bearing on the 
quantitative determination of tartaric acid, and the above trials were 
mostly made as test experiments with this object in view. 
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Some years ago I made a series of experiments on the solubility of 
bitartrate of potassium in hydrochloric acid of various strengths, 
and at two temperatures. The experiments were undertaken for a 
manufacturing purpose, and were not made with all the precautions 
necessary for scientific accuracy. As, however, the results will be 
substantially correct, I venture to append them. The bitartrate em- 
ployed was the refined tartar already mentioned. The amount dis- 
solved was ascertained by treating weighed portions of the solutions 
(previously concentrated when necessary) with acetate of potassium 
and some alcohol, washing the precipitate with alcohol, drying, and 
then titrating with standard alkali. The results were as follows; 
they are also graphically expressed in the accompanying chart (see 
next page). 


Hydrochloric | Bitartrate dissolved by 100 parts 
acid in of acid. 
100 parts of 
the acid 
employed. 2°. At 80°. 


‘678 3°013 5 °296 
” os 5 405 
721 5 °859 9 137 
147 6 875 11 °346 
163 14 564 


. 255 11°186 20 *226 
99 — 21 °220 
"240 — 30°709 
*358 22-747 40 *932 
16 °134 48 °311 80-116 


Neither these experiments, nor the experiments with hydrochloric 
acid previously mentioned, confirm Ogston’s statement that the solu- 
bility of bitartrate in very dilute hydrochloric acid is less than its 
solubility in water. He is, however, probably speaking of ordinary 
tartar, containing tartrate of calcium, with which I have made no 
experiments. 

Lees, Argol, and Tartar.—The materials from which tartaric acid 
is made may be classed as lees, argol, and tartar. Lees is the solid 
matter collected from the bottoms of the fermenting vessels. Argul is 
the thin crystalline crust deposited on the sides of these vessels. Tartar 
is manufactured from the two former by a rough process of extrac- 
tion with hot water and crystallisation. Italy is the great producer of 
the tartar exported to England; a smaller quantity comes from France. 
Other European countries export no tartar; but lees and argol are 
obtainable from all wine-producing countries having easy communica- 
tion with the sea. The quantity of tartar exported by a country 
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depends not only on the extent of its home consumption, but very 
greatly on the fact whether the wine is plastered or not. If the wine 
is plastered, the lees contain tartrate of calcium instead of acid tar- 
trate of potassium, and consequently there is little material from which 
tartar can be made. 

The influence of plastering on the composition of lees is very great. 
The analyses of lees in our laboratory books have been classified 
according to the countries from which they were exported, and the 
average composition of the lees of each country calculated.* The 
results are as follows :— 


Tartaric acid as 


| Bitartrate | Tartrate 
| of of 

potassium. | calcium. 
| 


Italian lees (33 samples) ......seee cece eens ; y 30° 
Greek lees (14 samples) ‘ : 31° 
French lees (9 samples) ........0cecesceeee . . 23 
Ditto (30 samples) : , ‘ 25° 
Yellow Spanish lees (59 samples) . 26° 
Red Spanish lees (17 samples) . . 26 °2 


The tartaric acid in Italian lees is seen to exist almost entirely as 
acid tartrate. In the 33 samples of Italian lees there is only one in 
which the neutral tartrates exceed the acid tartrate, and the excess in 
this case is but small. In the 14 Greek lees there are two in which 
the neutral tartrates considerably exceed the acid tartrate; the re- 
mainder are similar in composition to the Italian lees, containing, 
however, rather more tartrate of calcium. Plastering is known to be 
practised in the island of Crete. The French lees have been divided 
into two classes. The first includes all in which the acid tartrate 
exceeds the neutral tartrates. The composition in this case is similar 
to that of the Italian lees, though the lees are poorer in tartaric acid. 
In the second, and larger class of French lees, the neutral tartrates 
greatly exceed the acid tartrate. These lees have undoubtedly re- 
sulted from plastered wines. It is probable that some of the lees in 
this second class are really Spanish lees reshipped from the south of 
France. It is well known, however, that in the southern districts of 
France plastering is largely practised. Of the 59 yellow Spanish lees 
there are only eight in which the acid tartrate exceeds the neutral tar- 
trates; the excess of acid tartrate is in these instances but small, and 
only in one case equals the average excess in Greek lees. In the 17 


* The analyses were by the method hereafter described as C. 
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red Spanish lees there are two instances of an excess of acid tartrate 
over neutral tartrates. Judging from these analyses of lees, we should 
conclude that plastering was all but universal in Spain, that it was 
common in the south of France, occasional in Greece, and unknown in 
Italy. 

The amount of sulphates contained in lees of course depends very 
much on whether or not plaster has been used, and thus becomes 
another indication of this practice. We have made but few quantita- 
tive determinations of sulphuric acid in lees. For some time past, 
however, the hydrochloric solution of the lees ash, obtained in the ordi- 
nary course of analysis, has been treated with chloride of barium, and 
the bulk of the precipitate noted as “trace,” ‘ small,” ‘* considerable,” 
or “ very considerable.” Of 12 Italian lees thus noted, 7 contained a 
“trace,” and 5 a “small” quantity of sulphuric acid. Of 50 Spanish 
lees, 7 contained a “‘ small,” 18 a “ considerable,” and 25 a “ very con- 
siderable ” quantity of sulphuric acid. Few other descriptions of lees 
came under notice. ‘Two Greek lees were noted, 1 as “small” and 1 
as “considerable.” Three French lees, 1 as ‘‘ considerable,” 2 as “ very 
considerable.”” Three Sicilian lees were noted, 1 as “small,’”’ and 2 as 
*‘ considerable.” 

Quantitative determinations of sulphuric acid were made in four 
Spanish lees ; the amounts found were equal to 6°51, 12°32, 12-93, and 
13°67 per cent. of gypsum. 

Through the kindness of Gerard Clark, Esq., manager of La 
Andaluza Wine Company, I have fortunately been able to examine a 
sample of the ‘ Yeso,” or plaster, which is employed in Spain. Th« 
sample was in the condition of a coarse white powder. It had the 
following composition :— 


Water (at 150°) .. e .- 300 
Matter lost at low red heat ee 64 
Lime - - i .. 38615 
Magnesia .. ‘* o -- 292 
Ferric oxide oe a ai *B0 
Sulphuric acid i sid .. 47°61 
Carbonic acid és - -. 476 
Sand “ - - .— oe 


98°08 


The acids determined are not quite sufficient for the bases. In addi- 
tion to the above ingredients, a small quantity of sulphuretted hydro- 
gen was detected on treating the substance with an acid. The amount 
of carbonates is considerable, equivalent to 10°82 per cent. of carbo- 
nate of calcium. 
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According to the information kindly furnished by Mr. Clark, the 
“Yeso”’ is trodden with the grapes, about 10 lbs. being added to the 
quantity of grapes required to make a butt of wine (108 gallons). 
This proportion is nearly 1 per cent. Chancel mentions 1 per cent. 
(1 kilo per hectolitre) as being a usual proportion in the south of 
France. The ‘“ Yeso” is used equally for red and white wines, but is 
not employed in the preparation of the sweet wine, “vino dulce,” 
made from over-ripe grapes for the purpose of tempering sherry. 

The action of sulphate of calcium on wine has been thoroughly 
studied by Chancel (Compt. rend., 1x, 408), and by Bussy and 
Buignet (Compt. rend., 1x, 200; J. Pharm. [4], ii, 5). When an 
excess of gypsum, free from carbonates, acts either on an aqueous or 
alcoholic solution of bitartrate of potassium, the potassium parts with 
half its tartaric acid, taking sulphuric acid in its place, and a precipi- 
tate of tartrate of calcium is formed. The action of the gypsum ceases 
as soon as one-half of the tartaric acid has been removed. The result- 
ing solution contains, according to Chancel, neutral sulphate of potas- 
sium and free tartaric acid; according to Bussyand Buignet the 
acids are distributed, and bitartrate and bisulphate of potassium are 
present in equal proportions. The weight of evidence seems to favour 
the latter view. The acidity of the solution is unchanged by the 
action of the gypsum. The action here described is that which 
must take place when pure calcium sulphate is added to wine after fer- 
mentation is completed. 

When, however, gypsum is added to the must the effects produced 
are far more considerable. If a cold saturate solution of bitartrate 
of potassium is divided into two parts, one treated with gypsum, the 
other not, and alcohol is gradually added to each, so as to represent 
the change which occurs by fermentation, it will be found that the 
acidity of the solution containing no gypsum rapidly falls, from the 
precipitation of the bitartrate of potassium by the alcohol, while the 
acidity of the plastered solution does not fall till the amount of alcohol 
becomes considerable, and then only to a small extent,.so that at the 
end of some days the plastered solution is found to be far more acid 
than the other. I will give one series of experiments on this point. 

I. 100 c.c. of a cold nearly saturate solution of bitartrate of potas- 
sium, of which 10 c.c. = 445 drops of standard alkali, was treated 
with 25 c.c. of 91 per cent. alcohol, the alcohol being added at the rate 
of 5 cc. aday. After 16 days the acidity had become 10 c.c. = 15 
drops, and after 34 days 10 c.c = 13 drops of alkali. 

II. 100 c.c. of the same bitartrate solution received 1 gram of pure 
gypsum, and then 25 c.c. of alcohol added as above. At the end of 16 
days the acidity was 10 c.c. = 245 drops, and at the end of 34 days 
the acidity was still 10 c.c. = 24} drops of alkali. The acidity at 
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the end of the experiment was thus nearly twice as great where 
gypsum had been employed. 

It appears, then, that the addition of pure ites to must saturated 
with bitartrate of potassium will produce a wine of much higher 
acidity than unplastered wine from the same grapes, and that this in- 
creased acidity will consist in great part of acid sulphate of potassium. 
The action of sulphate of calcium in increasing the acidity of a wine 
is, according to Chancel, carried still further, from the fact that 
grapes contain in their pulp undissolved bitartrate of potassium. 
When there is no plastering, this bitartrate can never come into solu- 
tion, but when the plaster decomposes the bitartrate already dissolved, 
the liquid becomes capable of dissolving more, and a fresh action is 
set up. 

We have at present considered only the.reactions produced by pure 
sulphate of calcium; the results are modified when the plaster used 
contains carbonates. These will, of course, tend to diminish the 
acidity of the wine, and thus more or less counteract the acidifying 
effect of the sulphate of calcium. The carbonates in the yeso received 
from Spain are not easily attacked by a cold solution of bitartrate of 
potassium. On mixing 2 grams of yeso with 200 c.c. of a cold satu- 
rate solution of bitartrate of potassium, and stirring frequently for an 
hour, the neutralisation effected was equal to only one-sixth of the 
carbonates present ; on boiling the mixture for ten minutes the neutra- 
lisation was equivalent to one-half the carbonates present. To ascer- 
tain more exactly the effect which these carbonates would produce on 
the acidity of a wine, a set of experiments was made similar to that 
just described, yeso being substituted for the pure gypsum then 
used. 

I. 100 c.c. of a cold saturated solution of bitartrate of potassium, 
of which 10 c.c. = 65 drops of standard alkali (the 100 c.c. therefore 
contained 6792 gram of bitartrate), was treated with 25 c.c. of 91 per 
cent. alcohol, the alcohol being added at the rate of 5 c.c. a day. Two 
days after the. last alcohol had been added the acidity was 10 c.c. = 
1334 drops; after 25 days the acidity was 10 c.c. = 12} drops of 
alkali. 

II. 100 c.c. of the same bitartrate solution was treated with 1 gram 
of yeso, in the state of coarse powder as received. After digesting in 
the cold for two days, 25 c.c. of alcohol were gradually added, as in the 
preceding experiment. After 2 days the acidity was 10 cc. = 13 
drops, after 25 days the acidity was 10 c.c. = 10 drops of alkali. The 
solid matter in the flask was then collected on a filter, and washed with 
‘alcohol till the washings were no longer acid, it then required 7 c.c 
of alkali for neutralisation. 

III. The experiment was performed as in II., but the yeso was 
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finely powdered before being added to the bitartrate solution. After 
2 days the acidity was 10c.c. = 13 drops, after 25 days 10 c.c. = 9 
drops of alkali. The washed solid matter required 5:5 c.c. of alkali 
for its neutralisation. 

The neutralising power of 1 gram of yeso (as ascertained by an 
experiment with standard hydrochloric acid), was 15°5 c.c. of alkali. In 
experiment IT the neutralising power actually exerted was 13°3 c.c. of 
alkali; in experiment III, where the yeso was finely powdered, the neu- 
tralisation was equal to 148 c.c. of alkali. It appears, therefore, that the 
carbonates of the yeso exercised nearly their full neutralising power. 
The acidity of the alcoholic fluid is, however, diminished far more than 
can be accounted for by the action of the carbonates. The acidity of 
the solutions treated with yeso is in both cases less at the close of the 
experiment than the acidity of the unplastered solution, and this not 
because the acid tartrate of potassium has been neutralised to this 
extent, but because it has been thrown out of solution, for a conside- 
rable quantity is found in the solid matter at the bottom of the flask. 
The presence of this precipitated bitartrate in solutions of such low 
acidity further shows, that the solubility of bitartrate in alcoholic solu- 
tions treated with yeso was less than in pure alcohol of the same 
strength. We have here the key to the greater neutralisation effected 
by the yeso. The carbonates of the yeso neutralise the acid sulphate 
of potassium formed by the action of the sulphate of calcium, neutral 
sulphate of potassium is thus produced, and the presence of this salt 
diminishing the solubility of bitartrate of potassium (as we have 
seen in an earlier section of this paper), the acidity of the solution is 
finally reduced to a lower point than that of the unplastered liquor. 
To prove that sulphate of potassium had the same effect in an alcoholic 
as in an aqueous solution of bitartrate, some powdered sulphate of 
potassium was added to the remaining solution of experiment I in the 
last series ; in two days after this addition the acidity had fallen from 
10 e.c. = 124 drops to 10 c.c. = 2 drops of alkali. 

It appears from the above, that the carbonates of natural plaster will 
have a greater effect in diminishing the acidity of a wine than is due 
to their own neutralising capacity, and that the nett result of plastering 
is probably in all cases the diminution of the acidity of the wine, and 
the introduction into it of neutral sulphate of potassium. 

Besides plaster, other substances are sometimes added to wine, and 
affect the composition of the lees. “Spanish earth” is commonly 
employed in Spain for the purpose of fining the wine, it is sometimes 
used by English wine-merchants for the same purpose. 

I have obtained samples of Spanish earth from various sources; it 
appears to be a tolerably uniform substance. Mr. Church has kindly 
furnished me with the following physical description :—‘ Earthy, 
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more or less coherent, fragile; slightly soapy in feel; impressible by 
the nail, and yielding a polished streak; strongly adherent to the 
tongue ; evolving an argillaceous odour when breathed upon; varying 
in colour from a pale warm grey in the more compact varieties, to a 
light buff in the less coherent [and more sandy] specimens; hard- 
ness 1 to 1°5.”” Some specimens contain many fragments of shells. 
When rubbed in the hands under water, Spanish earth is resolved into 
an unctuous paste, and is in this condition applied to the wine which 
it is desired to clarify. 

The chemical characters of Spanish earth are very uniform, it con- 
sists of a hydrated silicate of aluminium, iron, and magnesium, with a 
variable quantity of sand. Lime is absent, or occurs only as a trace; 
a trace of carbonic acid is sometimes present. Boiled with dilute 
hydrochloric acid it is sufficiently decomposed to yield abundant evi- 
dence of magnesia. 

A specimen of light colour and smooth texture, sent me by Mr. W. E. 
Halse, was submitted to quantitative analysis; it was decomposed 
with sulphuric acid; the sand and silica were separated with solution 
of sodium carbonate. The percentage results were as follows :— 


Water, lost over oil of vitriol 
Loss on ignition 


ED 6 io 6a ls tae e aaa ; 
Alumina 


This specimen of Spanish earth contained no lime or carbonic acid, 
also no phosphoric acid; a part of the iron was in the ferrous state. 
There was no blackening on ignition. At a white heat the substance 
fritted, and fused at the edges. 

Resin is another substance which may occasionally be present in 
lees, it is applied in Greece as an internal coating to the wine casks. 
We have now and then had samples of lees possessing a distinct odour 
of pine-resin. 

The general composition of the lees of various countries has been 
already given, as far as their contents in tartaric acid is concerned, 
the following analyses show the other ingredients present :— 


a FOr lee leet 
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French Lees. | Spanish Lees. 


| 


II. 


III. 


Spanish Lees. 


Tartaric acid.as acid tartrate......... 


Tartarie acid as neutral tartrates 


Total tartaric acid........ 


4°48 
21°34 


| 


5°27 
19 ‘13 


22 66 
11°67 


25 *82 


| 
{ 


24°40 


34°33 


Water, at 200 ..0s0 0000 


11 305 
4 °600 


| 


10 694 


9 °750 


4 °730 


°214 
578 
569 
4°514 
*209 
(7 -115]+ 


2 °130 
*394. 
844 


4.°900 } 


Alumina .. 0... ccrcccccecrcccevece 
Phosphoric acid 


ere 

Sulphuric acid 

SD Ns cso tn dese Sasa ee. anew 
Carbonic acid 

Tartaric anhydride 

Combined water™. ......06s0sccccevess 
Vegetable matter 


30-210 
4°159 
[37-952] 


100 -000 


The French lees is so similar in composition to the first Spanish 
lees, that it seems probable that the French lees was really a Spanish 
lees re-shipped (as is the custom) from the South of France. The 
second Spanish lees (ILI) is of high quality, and must be the product 
of an unplastered wine. The lees I and II are undoubtedly plas- 
tered. 

The sand, soluble silica, and alumina in Jees, may arise from soil 
adhering to the grapes, or from the Spanish earth employed to clarify 
the wine. The magnesia may also arise, in part, from the employment of 
Spanish earth. The phosphoric acid is doubtless precipitated from 
solution as phosphate of iron or aluminium. Carbonates can hardly 
be original constituents of pure lees, but may arise from a subsequent 
admixture of dirt or soil, or from a decomposition of the tartrates, 
which readily takes place when the process of sun-drying is ineffi- 
ciently performed. Carbonates may also possibly be a residue of yeso 
used in such coarse powder as to be only partially acted on. In some 
cases, however, carbonate of calcium is present in such large quantity, 
and in particles of such size and purity, that it must have been inten- 
tionally added, either to diminish the acidity of the wine, or asa 
direct adulteration. 

* In calculating the combined water, it is assumed that the tartrate of calcium 
retained half its water, and the gypsum one-fourth its water at 100°. 

t This figure is calculated from the acidity. 
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The vegetable matter of lees contains much nitrogen. Nitrogen was 
determined in the insoluble residue of a Spanish lees remaining after 
extraction with hot hydrochloric acid and water, the amount found 
was 3°24 per cent. of the dry matter. A similar residue from a French 
lees gave 3°07 per cent. of nitrogen. As these residues contained a 
good deal of sand, the percentage of nitrogen in the vegetable matter 
would really be much higher than these figures indicate. Wine lees 
have been commonly employed as manure in the countries where they 
are produced ; they are well suited for this purpose from the consider- 
able quantity of nitrogen and potash which they contain. 


Argol exhibits a wide range of composition, containing from 40 to 
70 per cent. of tartaric acid. Very low argols resemble superior lees, 
while first-class argols are equal to ordinary tartar. In argol, even of 
low quality, the tartaric acid is chiefly present as bitartrate of potassium. 
Small lumps of melted sulphur are not unfrequently found associated 
with argols. They probably arise from the sulphuring of the casks. 
Rather large quantities of sulphur are often burnt in wine-casks before 
the introduction of the wine; this fact should not be forgotten by 
analysts who look on the presence of sulphates in the wine as evidence 
of plastering. 


Tartar, as already mentioned, is manufactured from lees or argol, 
by extraction with hot water and crystallisation. The highest quality 
tartars are those of soath Italy and Messina, they contain about 76 per 
cent. of tartaric acid, and in some instances reach as much as 77* per 
cent. Of this tartaric acid 14—3} exists as neutral tartrate of calcium. 
The good ordinary Italian tartars, as those of St. Antimo or Naples, 
contain 74—75 per cent. of tartaric acid, of which 3—4} exists as 
calcium tartrate. Vinaccia tartart is of poorer quality ; it will con- 
tain 70—73 per cent. of tartaric acid, of which 5—7 per cent. will 
exist as neutral tartrates. Of French tartars I have but little expe- 
rience, they appear to contain more tartrate of calcium than good 
Italian tartars. The following tolerably complete analyses by Mr. 
Grosjean of a Messina and St. Antimo tartar will serve to compare 
with the analyses of Leds already given. Sulphuric acid was unfortu- 
nately not determined. 


* Pure bitartrate of potassium would contain 79°7 per cent. of tartaric acid. 

+ Vinaccia tartar is made in various parts of Italy and France, from the solid 
matter of the grape remaining after the must is expressed. This solid matter is 
fermented, disiitled, and tartar made from the residue. 
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Messina 
Tartar. 


St. Antimo 
Tartar. 


74°05 
2°60 


69 *34 
4 ‘66 


76°65 


74°00 


Tartaric anhydride 
Combined water 


Water, vegetable, and undetermined matter....... 


"140 
055 
‘053 
‘021 
‘O41 
1-081 
025 
[23 +236] 
67-408 
5688 
2-252 


*425 
130 
-086 
“092 
-068 
1°78 
*041 
[21-773] 
65 +120 
6396 
4°091 


100 ‘000 


100 ‘000 


The potash in the above analyses is calculated from the acidity: of 


the tartar. 
Determination of Tartaric Acid in Tartar, Argol, and Lees.—In the 


methods of analysis commonly employed, tartaric acid is only indi- 
rectly determined, the methods merely giving the total amount of 


organic acid present, which is then reckoned as tartaric. These 


indirect methods may be briefly described as follows :— 

A. The tartaric acid existing as acid tartrate of potassium is calculated 
either from the amount of potassium found by platinum, or else from 
the acidity of the sample. The tartaric acid present as neutral tartrate 
of calcium is calculated from the amount of calcium found. Both 
potassium and calcium are determined in the calcined tartar. This 
method, variously modified, is the one most commonly employed in 
this country. 

B. The tartar is calcined, and exhausted with water; the neutralis- 
ing power of the soluble potassium carbonate, and of the insoluble 
calcium carbonate, is then separately determined with standard acid 
and alkali, and the tartaric acid in combination with potassium and 
calcium calculated therefrom. 

C. The tartaric acid present as bitartrate of potassium is determined 
from the acidity of the sample. Another portion of the tartar is cal- 
cined, and the neutralising power of the ash determined. By subtract- 
ing from the neutralising power of the burnt tartar that due to the 
potassium bitartrate previously determined, the amount of base corre- 


sponding to neutral tartrates is ascertained. 
3u 2 
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D. The whole of the tartaric acid present is converted into neutral 
tartrates by exact neutralisation with soda; the whole is then evapo- 
rated to dryness, calcined, the neutralising power of the ash deter- 
mined, and the tartaric acid calculated therefrom. 

In all these methods, save the last, the total tartaric acid present is 
found by adding together that existing as acid and as neutral tartrate. 
Methods C and D may be modified by determining the carbonic acid 
in the ash, in place of the neutralising power of the carbonates. 

With a high quality tartar, consisting entirely of clean crystals, any 
of the above methods will give good results; but with low quality 
tartars sources of error are introduced which we must now consider. 

Tartars of low quality contain, besides bitartrate of potassium, and 
neutral tartrate of calcium, small quantities of carbonates, sulphates, 
phosphates, and silicates, with vegetable matter. 

The carbonates are usually fragments of calcareous earth present as 
dirt,* but may arise from decomposition of the tartar if the latter is 
damp. If carbonates are present, and the tartaric acid existing as 
acid tartrate is determined from the acidity of the sample after boiling 
with water, the result obtained will be too low, a portion of the acid 
tartrate being neutralised by the carbonate. Crystalline carbonate of 
calcium is but little attacked by a solution of bitartrate, even when the 
solution is concentrated and hot; chalk, and other amorphous forms of 
calcium carbonate are, however, readily acted on by far weaker solutions. 
The insoluble carbonates present in lees and tartar are, as a rule, easily 
dissolved by a hot solution of bitartrate. It is possible by acting on 
the lees or tartar with excess of alkali, to determine the amount of 
bitartrate without the insoluble carbonates affecting the result; the 
method will be described further on. 

If in method A the carbonate of calcium is allowed to act on the 
bitartrate, the total tartaric acid found will be too low ; if on the other 
hand it does not act, the result will be too high. In method B the 
presence of carbonates must make the result too high. It is clear, 
therefore, that if either method A or B is employed, a determination of 
carbonic acid must be made if accuracy is desired.t With C, on the 
other hand, the presence of carbonates is without effect on the total 
tartaric acid found. If in determining the bitartrate by acidity the 
carbonates are allowed their full action, the tartaric acid as bitartrate 
is indeed estimated too low, and the tartaric acid as neutral tartrates 
too high, but the total tartaric acid is exactly given by this method. 


* One argol we have received was largely adulterated with stalactitic carbonate 
of calcium. 

t If carbonate of potassium is present, as well as carbonate of calcium, no deter- 
mination of carbonic acid will serve to correct methods A and B, unless it can be 
ascertained in what proportion the carbonic acid is divided between the bases. 
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Employing the same precaution, the determination of total tartaric 
acid by method D in the presence of carbonates is also quite exact. 

The presence of sulphates necessitates of course a determination of 
sulphuric acid if method A is adopted, the result must otherwise be 
too high; it must also be known with which base the sulphuric acid is 
combined. In method B the presence of alkali sulphates will have no 
ill effect, unless sulphides are produced during the ignition, but the 
presence of sulphate of calcium must lower both the tartaric acid 
calculated as bitartrate, and also the total tartaric acid found. In 
fact, if tartar is mixed with gypsum, and ignited, treatment with 
water at once causes the carbonate of potassium to react upon the sul- 
phate of calcium, carbonate of calcium and sulphate of potassium being 
produced. With methods C and D the presence of sulphates is with- 
out effect on the result, provided no error is introduced by the forma- 
tion of sulphides, . 

The phosphates in tartar are present as phosphates of iron and 
aluminium; they are very small in quantity, and have no practical 
effect on the analysis. The silicates in tartar are also comparatively 
unimportant. The action of silicates and phosphates will be noticed 
presently when considering the analysis of lees. 

It is evident from the above considerations, that the accurate use of 
methods A and B is limited to the case of pure tartars, as the errors 
introduced by carbonates and sulphates cannot be certainly rectified by 
determining the quantity of carbonic and sulphuric acid present, but 
require further a knowledge of the manner in which these acids are 
combined, information which the chemist is unable to supply. Methods 
C and D, on the other hand, give reliable results in the presence of 
carbonates and sulphates, without any alteration in the plan of the 
analysis. Of these two methods, C gives the most complete results, 
as it includes a tolerable determination of acid tartrates; it is also 
very speedy; a powdered sample of tartar may be analysed by this 
method in 13 hour. This plan of analysing tartar has been empluyed 
by me since 1867; I find, however, that a perfectly similar method 
was described by Brescius some years before. The details of the 
method are as follows. 

Five grams of the finely powdered tartar are heated with a little 
water to dissolve any carbonates that may be present. If it is wished 
to guard against crystalline carbonates, 5 c.c. of standard hydrochloric 
acid are added in the first instance, and the heating is conducted in a 
covered beaker. Standard alkali is next added to the extent of about 
three-fourths of the amount required by a good tartar of the kind ex- 
amined, plus that equivalent to the hydrochloric acid used, and the 
whole is brought to boiling; when nearly cold, the titration is finished. 
From the amount of alkali consumed, minus that required by the 
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hydrochloric acid, the tartaric acid present as acid tartrate is cal- 
culated. 

Two grams of the powdered tartar are next weighed into a platinum 
crucible with a well-fitting lid; the crucible is placed over an argand 
burner; heat is first applied very gently to dry the tartar, and then 
more strongly till inflammable gas ceases to be evolved. The heat 
should not rise above very low redness. The black ash is next removed 
with water to a beaker. If the tartar is known to be a good one, 20 
c.c. of standard sulphuric acid are now run from a pipette into the 
beaker, a portion of the acid being used to rinse the crucible. The 
contents of the beaker are now brought to boiling, filtered, and the 
unneutralised acid determined with standard alkali. As the charcoal 
on the filter under some circumstances retains a little acid, even when 
well washed, it is advisable when the titration is completed to transfer 
the filter and its contents to the neutralised fluid, and add a further 
amount of alkali if necessary. From the neutralising power of a gram 
of burnt tartar is subtracted the acidity of a gram of unburnt tartar, 
both expressed in cubic centimeters of standard alkali, the difference 
is the neutralising power of the bases existing as neutral tartrates, 
and is then calculated into tartaric acid on this assumption.* 

If the tartar is of low quality, 5 c.c. of solution of hydrogen per- 
oxide (1 volume = 10 volumes of oxygen) are added to the black ash 
and water, and immediately afterwards the standard sulphuric acid; 
the rest of the analysis proceeds as already described ; the small acidity 
usually belonging to the peroxide solution must, however, be known 
and allowed for in the calculation. By the use of hydrogen peroxide 
the sulphides formed during ignition are reconverted into sulphates, 
and the error of excess which their presence would occasion is avoided. 
This elegant method I owe to a suggestion of Mr. Valentin. I know 
of no other plan of oxidising sulphides which would not at the same 
time interfere with an alkalimetrical analysis. 

The formation of sulphides is not apparently due to the reducing 
action of tartrates upon sulphates. Both tartrates and citrates may 
be mixed with sulphates, the solutions evaporated, and the dry matter 
ignited so as to convert all organic salts into carbonates, without the 
production of sulphides, or at most of a trace only; but if any nitro- 
genous organic matter be present, the formation of sulphides is under 
these circumstances abundant. On learning this fact, it seemed 
possible that the sulphides were derived from the organic sulphur of 


* It is obvious that the neutralising power of the ash of an acid tartrate ‘is exactly 
the same as the acidity of the same tartrate before burning. In making the calcu- 
lations, it must be remembered that the value of the alkali in tartaric acid is twice 
as great in the calculation made from the acidity of the unburnt tartar, as in the 
calculation of the acid existing as neutral tartrates. 
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albuminous bodies, and not from the reduction of sulphates, in which 
case it would be a mistake to employ hydrogen peroxide as directed 
above. A test experiment in which white of egg and pure tartar were 
ignited together, gave however only a trace of sulphides, and thus 
negatived the idea. On repeating the experiment with the addition 
of gypsum, the production of sulphides was abundant. Gypsum and 
tartar alone gave, however, no sulphides at the low temperature neces- 
sary for converting tartrates into carbonates. 

Sulphides will be formed in large quantity on ignition if the tartar 
or argol contained free sulphur; such sulphides cannot be oxidised 
into sulphates without vitiating the analysis. It is necessary there- 
fore to remove all free sulphur before commencing the determination. 

When nitrogenous organic matter is present in a tartar, cyanides as 
well-as sulphides are produced on ignition. The hydrocyanic acid 
may be removed before titration by evaporating the sulphuric acid 
solution of the ash till all smell has disappeared. 

The method now described does not, as already mentioned, give the 
separate amounts of acid and neutral tartrates with exactness in the 
presence of carbonates, but the total amount of tartaric acid is cor- 
rectly given. The total acid is also correctly expressed in cases in 
which free tartaric acid is present, provided the final result shows 
some tartaric acid as neutral tartrates. When in using this method 
the acidity of the unburnt substance is found to be greater than the 
neutralising power of the ash, the method must be abandoned and 
method D employed. 

In method D the tartar, freed from carbonates by heating with hydro- 
chloric acid, is exactly neutralised with soda, the whole transferred to a 
platinum basin, evaporated, and ignited ; the neutralising power of the 
ash is then ascertained as in method C. This method is the only one 
that will give exact results when the substance examined contains much 
free tartaric acid ; it is also unaffected by the presence of free inorganic 
acids, if their salts are not altered by ignition with vegetable matter. 

Methods C and D are not apparently affected by the presence of 
sand in the tartar, and the presence of clay has also little effect. Pure 
bitartrate mixed with 10 per cent. pipe clay, and ignited at the usual 
temperature, gave 99°44 per cent. of the tartaric acid present. On the 
other hand, these methods are very injuriously affected by the presence 
of certain silicates, as we shall presently see. 

In place of the alkalimetrical determinations in C and D, deter- 
minations of carbonic acid in the burnt tartar, or in the burnt 
neutralised tartar, may be made. These determinations can be 
effected very speedily, and with tolerable accuracy, by means of 
Scheibler’s well-known apparatus. The tartar, neutralised or not, 
according as method C or D is employed, is ignited at a low tem- 
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perature in a platinum vessel, the black ash moistened with water, 
reduced to a smooth paste with a small agate pestle, and removed 
by means of water into the generating bottle of the apparatus. The 
quantity of water used must be exactly 5 c.c. The water is best sup- 
plied from a burette, and if used in washings of 1 c.c. each the 
quantity mentioned will be quite sufficient. In the hydrochloric acid 
used (10 c.v. of sp. gr. 1°12) a little mercuric chloride is dissolved, to 
prevent the evolution of sulphuretted hydrogen. The operation is 
performed as described in Scheibler’s pamphlet, but the contents 
of the generating bottle should be shaken for three minutes in every 
case to ensure uniformity of result. The bottle should be wrapped in 
paper, and a glazed screen placed between the operator and the appa- 
ratus during the agitation, as a small rise of temperature would dis- 
tinctly affect the result. The volume of gas obtained is to be increased 
by 7 per cent., to compensate for the amount of gas retained by the 
fluid in the generating bottle, this amount being proportional to the 
quantity of gas evolved, and not a constant quantity as stated by 
Scheibler (see Chemical News, xxxi, 253). To reduce the volume of 
gas into tartaric acid, first correct the volume for pressure, and then 
find the weight of carbonate of calcium it is equivalent to in Scheib- 
ler’s table (Table VI). If a neutral tartrate has been operated on, 
as in method D, the weight of tartaric acid is 1} times the carbonate 
of calcium; if an acid tartrate is the subject of experiment, the tar- 
taric acid is three times the carbonate of calcium. If method C is 
used, calculate the tartaric acid as 1} times the carbonate of calcium, 
and subtract one-half the tartaric acid previously found from the 
acidity of the sample, the difference will be the tartaric acid existing 
as neutral tartrates. Two grams of tartar, or one gram of tartar if 
neutralised with soda, is the maximum quantity for an experiment. 

The following test experiments with pure bitartrate of potassium 
show the amount of accuracy which may be attained :— 


Taken, bitartrate 0°5 gram: product 100°85 per cent. 


- a 1:0 gram: - 99°72 . 
= a 15 gram: ia 99°93 ™ 
= - 20 grams: _,, 99°79 ~ 
~ Pa 20 grams: _,, 99°30 - 
ue i 20 grams: _,, 99°24 m 


1°5 gram of bitartrate of potassium, plus ‘5 gram of sulphate of cal- 
cium and a little gelatin, yielded 100°66 per cent. of the tartaric acid 
taken, a little sulphuretted hydrogen being evolved. The experiment 
repeated, with the addition of mercuric chloride to the hydrochloric acid, 
gave 99°75 per cent., no sulphuretted hydrogen being evolved. 1 gram 
of tartrate of calcium, with ‘5 gram of sulphate of calcium, yielded a 
product of 99°72 per cent. . | 
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As in the alkalimetrical method, no error is introduced by the pre- 
sence of carbonates or sulphates, if the precautions already mentioned 
are employed. The presence of sand somewhat diminishes the result, 
and clay has a still greater effect. Pure tartar ignited with 10 per 
cent. of fine sand gave 98°53 and 98°45 per cent. of the tartaric acid 
present. With 10 percent. of pipe-clay the product was 95°15 per cent. 

We turn now to the determination of tartaric acid in lees. This 
has been hitherto done by indirect methods, the same as those em- 
ployed for the analysis of tartar. A pretty long investigation of the 
application of these methods to lees has, however, convinced me that 
the tartaric acid present cannot be accurately determined by their 
means. Before describing the direct method by which I hope more 
accurate results will in future be obtained, I must point out the causes 
which prevent the successful use of the methods adopted in the case of 
tartar. 

If it were possible to ascertain exactly the total amount of organic 
acid existing in a sample of lees, it would certainly be open to doubt 
whether the whole of this acid was in fact tartaric, since wine con- 
tains several organic acids besides tartaric, and lees itself is a sub- 
stance which readily undergoes putrefactive change. This doubt has 
little place in the case of a crystalline tartar, to which, therefore, indi- 
rect methods of analysis may safely be applied. It is, however, I 
believe, not possible to determine with any exactness the total amount 
of organic acid existing in a lees. 

In each of the indirect methods already described, with the excep. 
tion of D, it is essential to determine separately the amount of acid 
and neutral tartrate present. If the determination of acid tartrate is 
founded on the amount of potash ascertained by platinum, the result 
can hardly fail of being too high, as every potassium salt is reckoned 
as bitartrate. For without assuming the presence of organic potas- 
sium salts other than tartrates, it is evident that, in the case of plas- 
tered lees, some small quantity of sulphate of potassium must be 
present. Since lees also frequently contain a rather considerable 
amount of carbonates, the conclusion seems unavoidable that neutral 
tartrate of potassium may be present as well as acid tartrate. If, on 
the other hand, the determination of bitartrate is founded on the 
acidity of the lees, the result is still less accurate and is open to great 
uncertainty. 

When lees are boiled with water and neutralised with standard 
alkali, the acidity found is of course below the truth when carbonates 
have been present; in some lees, in fact, the carbonates are more than 
sufficient to neutralise the whole acidity. This error may to a great 
extent be avoided by treating the finely-powdered lees in the cold 
with a moderate excess of standard alkali, and after stirring for some 
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minutes, neutralising the solution by the cautious addition of standard 
acid. The insoluble carbonates on this plan remain untouched, and 
only the soluble carbonates can affect the acidity. The results are, 
however, by no means sharp. The vegetable matter, silicates, or 
phosphates of the lees, appear to have the power of appropriating caustic 
alkali, especially on heating, which must therefore be avoided. The 
addition of caustic alkali probably produces a number of basic salts 
not previously present; the standard acid is, therefore, best added to 
faint acid reaction to re-establish a normal condition. If the liquor 
is decanted after such a determination, the insoluble carbonates will be 
seen as white particles at the bottom of the beaker, which effervesce 
with acid.* 

As a complete correction of the effect of carbonates in the determi- 
nations of acidity, the carbonic acid present in the lees may be deter- 
mined, and its equivalent in acidity added to the acidity found after 
boiling with water or standard hydrochloric acid. By this means still 
higher results are obtained than by the previous method. Carbonic 
acid in lees is conveniently determined by placing 8—10 grams in a 
flask with a tube of hydrochloric acid, which is subsequently over- 
turned. The flask is brought to boiling, and the gas passed by means 
of an aspirator into tubes containing baryta-water. The carbonate of 
barium is collected on a small filter, with careful exclusion of air, and 
washed till the drain water no longer affects turmeric paper. The 
filter and precipitate are then treated with standard hydrochloric acid, 
boiled, and the excess of acid determined with alkali. The value of 
the carbonates in terms of alkali is thus at once obtained. A similar 
experiment should be made with a fragment of calc-spar containing 
about the same amount of carbonic acid which is determined in the 
case of lees ; the excess of the result over theory furnishes a correction 
to be applied to the experiments with lees. The elements of this 
method were suggested by my friend Dr. Flight. 

A considerable difficulty is introduced into the determination of the 
acidity of lees by the fact that lees when neutralised become distinctly 
acid if once more boiled for a few minutes. If this new acidity be 
neutralised with alkali and boiling resumed, a further, though smaller 
amount of acidity is developed. By proceeding in this way till the 
production of acidity ceases, a much higher result is obtained than if 
the experiment was stopped after one or two boilings only. This pro- 
duction of acidity during repeated boilings is not observed in the 
analysis of tartar, and is certainly not due to any insolubility of the 
bitartrate present. The phenomenon could readily be explained by 


* If the acidity of tartar is to be determined by treatment with excess of alkali, 
the tartar must be reduced to an impalpable powder. Crystalline bitartrate is very 
slowty attacked by cold alkali. 
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assuming the presence of ditartaric acid, but this is most unlikely. I 
believe it is, at least in part, owing to the decomposition of the phos- 
phates present. If precipitated phosphate of aluminium or iron is 
diffused in water, and made neutral to litmus paper by careful addition 
of caustic alkali, the mixture when boiled becomes distinctly acid. If 
gypsum be also present the acidification is much intensified. The solu- 
tions neutralised and boiled again develop a fresh acidity. The same 
phenomena occur if bitartrate of potassium is present along with the 
other ingredients. Now phosphates of iron and aluminium with cal- 
cium salts are certainly present in all lees ; it appears likely, therefore, 
that a part at least of the acidification is due to the reaction just de- 
scribed. The vegetable matter which forms a large part of lees may 
possibly take a part in the reaction, but of its properties nothing is 
known.* 

We have now noticed four methods of ascertaining the amount of 
tartaric acid existing in lees as acid tartrates. The divergency between 
these methods is illustrated by the following table, which gives the 
percentage of tartaric acid as bitartrate found in three lees by the 
methods just described : — 


I. III. 
Method. Spanish French 
Lees. 


Calculation from the potash campeaate se cece ders a‘ . 5°95 
Boiling (twice) with water . ae ‘ . 4°59 
Treatment with excess of alkali i in : the ‘cold . aie : , 6°69 
Boiling with hydrochloric acid, the neutralisation 
by carbonates being corrected from a determina- 8:18 
tion Of carbonic acid .....cceccccccsccccecese 


The amount of tartaric acid present as acid potassium tartrate 
cannot possibly exceed that calculated from the potash found, and, as 
we have already stated, is pretty sure to fall below it; yet the tartaric 
acid calculated from the acidity of the lees is seen to be in every case 
greater than that equivalent to the potash found, except when the 
neutralisation effected by the carbonates is unchecked. The results 
calculated from the acidity of the lees become still higher if a number 
of boilings take place. With lees II five boilings with water increased 
the tartaric acid found from 6°18 to 7°28 -per cent.; with lees III the 
increase was from 4°59 to 6°28 per cent. If these numbers were cor- 
rected for carbonates, as in the fourth line of figures, the results would 
be higher than any in the table. 


* For another possible explanation, see page 984. 
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The presence of free acids in lees would of course explain the higher 
results obtained by acidity than by calculation from potash. Grape- 
juice, according to Dupré, contains a good deal of free malic, and 
also some free tartaric acid; and wines, on the same authority, also 
contain free acid. A red and white Spanish, and an Italian lees, were 
extracted with strong alcohol, the solutions treated with water became 
turbid ;. evaporated on a water-bath they left in every case a green fat 
and a small quantity of a syrupy acid. In the case of Lees I in 
the preceding table, the amount of the free acid extracted by alcohol 
was determined ; it was equivalent to only ‘30 per cent. of tartaric 
acid, a quantity quite insufficient to account for the difference between 
the acidity of the lees and the potash present. As all the ingredients 
of lees have been formed and precipitated from an acid solution, it 
seems very likely that many of these ingredients are capable to some 
extent of neutralising caustic alkali, and that the acidity of a lees will 
consequently always be in excess of the quantity of bitartrate really 
present. 

As an appendix to the above remarks on the acidity of lees, I 
would mention that in some cases lees appear to increase in acidity 
by keeping. Mr. Grosjean having observed a distinct increase of 
acidity in the case of a Greek lees re-analysed after 14 months, several 
other lees which had been iong in the laboratory were re-analysed. 
Of 11 lees preserved more than a year in the state of powder, 9 had 
increased, 1 remained unchanged, and 1 had diminished in acidity. 
Of the 9 cases of increase, 6 exceeded the ordinary errors of experi- 
ment, and in two instances the increase of acidity was equal to 1—2 
per cent. of tartaric acid. Lees which have been long kept in powder 
are frequently found caked together, apparently from the growth of 
fungus. 

It has been supposed by Patterson (Chem. News, xxv, 149) that 
tartaric acid in alkaline solutions gradually splits up into simpler 
acids of greater neutralising power; such a decomposition would at 
once explain the increase in acidity of lees just mentioned. Solutions 
of bitartrate of potassium, and of Rochelle salt, both with and without 
the presence of gypsum, were set aside to ascertain the effect of 
fungoid growth upon their composition. A drop of phosphoric acid 
being added to each solution, an active growth of mould was started 
in a few days. The bitartrate solutions at once began to diminish in 
acidity, and at the end of six months (chiefly winter) had become 
neutral, and, indeed, when boiled, slightly alkaline. The solution con- 
taining gypsum changed somewhat more speedily than the other. 
The solutions of Rochelle salt became slowly slightly alkaline, but this 
alkalinity did not appear to increase ; it would seem, indeed, that the 
presence of alkali checks the action of the fungus. It appears, then, 
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that as far as the action of fungus is concerned, a diminution 
rather than an increase of acidity is to be expected. 

If the acidity of lees is in excess of the acid tartrates and free 
acid present, it is evident that methods C and D must give results 
that are too high. These methods are, however, open to a stil 
greater error on the side of excess, owing to the presence of silicates 
in the lees. 

The adulteration of a parcel of lees with lumps of Spanish earth, 
induced me to ascertain its influence on the method of analysis (C) 
hitherto adopted. Spanish earth, as already mentioned, is a silicate 
of aluminium, iron, and magnesium. Boiled with the dilute sulphuric 
acid used for alkalimetric purposes, it is sufficiently decomposed to 
neutralise partially the acid; if heated to low redness before treat- 
ment with acid, the neutralisation of the acid is greater than when 
the fresh earth is employed. Spanish earth boiled with a solution of 
bitartrate of potassium is but little attacked, and the acidity of the 
bitartrate is consequently but little diminished. If, however, the 
bitartrate is ignited with Spanish earth, even for the short time and 
at the low temperature sufficient for the destruction of the tartrate, 
the bases of the Spanish earth become very soluble, and on boiling with 
standard acid the acid is neutralised to a much greater extent by the 
Spanish earth than when boiled with the earth ignited per se. The 
result of these reactions is, that the amount of tartaric acid found by 
methods C and D is, in the presence of Spanish earth, much above the 
truth. The error may be diminished by boiling the material with as 
large an amount of hydrochloric acid when determining its acidity, as 
when acting on the ignited substance, but the error is by no means 
wholly eliminated. The following analyses of mixtures of 2 grams of 
refined tartar with 1 gram of Spanish earth will illustrate these facts. 
Spanish earth I was a sandy variety; II was much freer from sand, 
and had a much greater effect on the analysis. The figures express 
the percentage of tartaric acid in the 3 grams of substance taken. 


Tartar with Spanish Earth I. 


Tartaric acid found. 


Acidity by | Acidity by 
| Tartaric acid | boiling with | boiling with 


| really present. | water. 20 c.c. HCl. 
| Ash treated Ash treated 
| | with 20 e.e. with 20 c.c. 
| | HCl. HCl. 
| 
As acid tartrate......eesseee- 53°27 | 52 *87 | 48 °88 
As neutral tartrate.........+.| None | 4°32 6°32 


Total tartaric acid.......... | 53°27 | 57°19 55 °20 
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Tartar with Spanish Earth II. 


Tartaric acid 
really present. 


| 


Tartaric acid found. 


Acidity by 
boiling with 
water. 
Ash treated 
with 20 c.c. 
HCl. 


Acidity by 
boiling with 
20 c.c. HCl. 
Ash treated 
_ with 20 c.e. 
HCl. 


—- 


As acid tartrate .. 2... ceeees 
As neutral tartrate ........... 


50°88 
1°32 


48 55 
10°14 


45°21 . 
11°80 


Total tartaric acid.......... 


52 *20 


58 69 


57 ‘01 


The product, in presence of the first Spanish earth, was thus 103°6, 
and in the case of the second Spanish earth 109-2 per cent. of the 
tartaric acid really present, even when the method was corrected by 
the employment of much hydrochloric acid in determining the acidity. 
In another experiment with the second Spanish earth, in which tar- 
trate of calcium equivalent to 2 grams of bitartrate was mixed with 
1 gram of the earth, the product was 107°4 per cent. of the tartaric 
acid taken. 

The errors introduced by the presence of Spanish earth are not 
mended by substituting a determination of carbonic acid for the alkali- 
metric method. 1:5 gram of bitartrate, with ‘75 gram of the second 
Spanish earth, ignited at the usual low temperature, gave in Schei- 
bler’s apparatus carbonic acid equal to only 65:1 per cent. of the 
tartaric acid taken. Ina duplicate experiment the product was 64°5 
per cent. One gram of tartrate of calcium, with ‘5 gram of Spanish 
earth, gave a product of 96°3 per cent. of the tartaric acid present. 
The error is thus in the opposite direction to that which occurs in the 
alkalimetric method. The silicate, in fact, when ignited with car- 
bonate of potassium or calcium, expels a portion of the carbonic acid 
from these salts, and is at the same time broken up so as to yield its 
bases readily to the action of acids; the quantity of base available for 
neutralisation is thus increased, and the amount of carbonic acid 
diminished. 

We see, then, that the alkalimetrical methods (C and D) err on the 
side of excess, both from the presence in lees of acidifying matter other 
than bitartrate, and from the presence of decomposible silicates ; while 
determinations founded on the estimation of carbonic acid are too low, 
from the decomposition of the carbonates by silica already mentioned. 
The following table shows the results obtained when these two methods 


all 
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are applied to the same lees and tartar. The total tartaric acid was in 
all cases determined by method D. 


= 
_ 
_ 
_ 
s 


Red Italian 
Lees. 
Red Italian 
Lees 
Red Spanish 
Lees. 
Yellow Spanish 
Lees. 


Yellow Spanish 


Alkalimetric Method. | 
As acid tartrate . err 84°8 | 73°9 
As neutral Gentonten. . ome ‘1 | ‘ ‘ 1 | ‘ 14°5 | 2° 
49°3 | 76:0 


| 
| 


Total tartaric acid ........ * | : “4 | 26° | 


Carbonic Acid Method. | 
Total tartaric acid ........| 27°1 | 19°7 | 19°9 | 22°8 


| 28°2 | 46-1 | 75-1 


We have seen that both the alkalimetric and carbonic acid method 
give perfectly accurate results with pure tartrates; here, too, we see 
that with a high quality tartar the results of the two methods are near 
together ; with argol there is less agreement, and with lees the differ- 
ence is very considerable. the carbonic acid method giving much the 
lower result. 

Higher results are obtained by the carbonic acid method, if the 
black ash obtained from the ignition of the tartrate is treated with 
carbonate of ammonium, and re-ignited before determining carbonic 
acid. Thus Lees I gave 28°9 per cent. of tartaric acid when thus 
treated, and Lees V 24°1 per cent. This treatment is certainly useful 
as converting cyanides into carbonates, and as exercising the same 
function on caustic lime, if that be present, which, however, seems 
unlikely. On the other hand, treatment with carbonate of ammonium 
also converts sulphides into carbonates,* and has partially the same 
effect on sulphate of calcium, unless a great quantity of alkali carbon- 
ate be present, thus introducing serious errors of excess. Solution of 
carbonate of ammonium, as is well known, converts sulphate of cal- 
cium into carbonate of calcium and sulphate of ammonium; when the 
mass is dried and ignited the reconversion is not complete, and some 
sulphate of ammonium is volatilised.t One gram of tartrate of calcium 
mixed with ‘5 gram of gypsum, was ignited at the usual low tempera- 

* Cyanide of potassium, and sulphide of sodium, if evaporated to dryness with 
excess of carbonate of ammonium and heated, contain no longer either cyanides or 
sulphides. 


t+ These facts should be remembered by those chemists who are in the habit of 
treating ashes with carbonate of ammonium before analysis. 
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ture, treated with carbonate of ammonium, and re-ignited; the car. 
bonic acid found was equivalent to 107°10 per cent. of the tartaric acid 
taken. A duplicate experiment gave a product of 106°8 per cent. One 
and a-half gram of bitartrate of potassium, with ‘5 gram of gypsum, 
treated with carbonate of ammonium as above, gave a product of 99°76 
per cent. When, however, the alkali carbonate was reduced by taking 
‘5 gram of bitartrate, with ‘5 gram of tartrate, and ‘5 gram sulphate of 
calcium, the product was again excessive, namely 107°83 per cent. 

Having now considered the application of the indirect methods to 
the analysis of lees, and the errors to which they are liable, we turn 
finally to the direct methods of determining the tartaric acid present. 

In seeking for a direct estimation of tartaric acid, I desired, if 
possible, to obtain the acid in the form of bitartrate of potassium, this 
form being the most characteristic of tartaric acid. The first plan 
tried was the decomposition of lees by boiling with carbonate of potas- 
sium. By this method the tartrate and sulphate of calcium are de- 
composed, and all the tartaric acid passes into solution, while all the 
lime, except a trace, remains with the residue of the lees. The residue 
was washed on a vacuum filter, the solution neutralised with hydro- 
chloric acid, concentrated on a water-bath to a small bulk, and the 
tartaric acid precipitated as bitartrate of potassium by the addition of 
citric acid. This method has the disadvantage that large quantities 
of colouring and other matters are dissolved out of the lees by digestion 
with carbonate of potassium, and as soon as the solution is neutralised 
they are precipitated, and either considerable trouble must be taken to 
separate them, or the precipitate of bitartrate will be very impure and 
difficult to filter. I think the carbonate of potassium process is one 
that may be worked, but the method finally adopted being easier to 
carry out, I need not enter into further particulars. 

The next plan tried was the exhaustion of the lees with hydrochloric 
acid. By this process solutions far purer were obtained than those 
yielded by carbonate of potassium. If, however, the lees are rich in 
bitartrate, strong hydrochloric acid must be employed, if it is wished 
to dissolve the salt in a small volume of fluid. The difficulty of wash- 
ing bitartrate completely out of the residue is also much greater than 
the difficulty of washing out a neutral tartrate. The hydrochloric 
sclution, when obtained, is also not available for the immediate deter- 
mination of the tartaric acid in the form of bitartrate, but the lime 
present must be first removed with carbonate or oxalate of potassium. 
Though, therefore, the bitartrate finally obtained was very white and 
clean, the method was not satisfactory. 

The method finally adopted was the iengeaition of the lees with 
neutral oxalate of potassium. The details of the operation are as 
follows :— 
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A preliminary analysis by the alkalimetrical method C, reveals the 
character of the lees, if not already known, and enables the chemist 
to calculate approximately the amount of oxalate of potassium re- 
quired to decompose the calcium salts. In this calculation the neutral 
tartrates found are reckoned as tartrate of calcium, and if the lees be 
Spanish, or otherwise from its low proportion of acid to neutral tar- 
trates yields evidence of being plastered, 13 per cent. of gypsum is 
also assumed to be present.* Over and above the quantity of oxalic 
acid required by the calcium, a farther amount of 1 gram should be 
added to insure the necessary excess. The oxalate of potassium is 
conveniently made by dissolving 40 grams of crystallised oxalic acid 
in hot water, neutralising with carbonate of potassium, and diluting 
to 280 c.c.; 7 c.c. then equal 1 gram of oxalic acid. The quantity of 
ground lees taken is such as will contain 2—2°5 grams of tartaric acid. 
The lees is placed in a small beaker, covered with water, and heated 
in a water-bath till thoroughly softened. The calculated volume of 
oxalate of potassium solution is next added, and the heating continued 
with frequent stirring for a quarter of an hour. The solution, which 
will, except in rare cases, be strongly acid, is now carefully treated 
with solution of caustic potash till almost neutral. If the lees or 
tartar operated on contains crystalline bitartrate it must be finely 
powdered before analysis, else the neutralisation will be tedious, bi- 
tartrate being very little soluble in a solution containing potassium 
salts. After a short further heating the whole is ready for filtration : 
the bulk of the liquid at this point should not exceed 40 c.c. The lees 
residue is collected on a small vacuum-filter. The main filtrate is 
transferred to a small beaker, marked at 50 c.c.; the residue is washed 
six times by means of the vacuum, and the washings after con- 
centration on the water-bath are added to the main filtrate, which is 
then brought to 50 c.c.¢ Citric acid, about twice the quantity required 
to precipitate the tartaric acid (2 grams is sufficient in the case here 
assumed) is now added, either as strong solution or as crystal, and the 
solution stirred till precipitation is completed. After standing for 12 
hours the precipitate of bitartrate is collected on a small filter, and 
washed twice with a 5 per cent. solution of chloride of potassium, then 
twice with 50 per cent. spirit, and finally with strong spirit till the 
washings are no longer acid to tincture of litmus.t The washing is 


* This figure is taken as being the highest percentage of gypsum I have found in 
Spanish lees. 

t If the filtrate and washings were mixed and evaporated together, gelatinous 
matter, probably silica, would sometimes be deposited, and occasion trouble when 
filtering the bitartrate. 

+ This method of washing was employed in the test experiments and analyses 
hereafter given ; the use of a 5 per cent. solution of potassium chloride, saturated 
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best conducted on-a vacuum-filter. The filter and precipitate are then 
removed to a beaker, and the amount of bitartrate present determined 
with standard alkali. The whole operation as here described occupies 
one day and a-half. 

If a strong solution of neutral oxalate of potassium is treated with 
excess of acid, a crystalline precipitate of acid oxalate of potassium is 
thrown down; this precipitation does not occur in dilute solutions, or 
in the presence of sufficient citrate or acetate of potassium. As the 
test experiments show, no such precipitation occurs when the method 
is pursued as here described ; the use of a great excess of the oxalate 
must, however, be avoided. 

If good tartar is analysed by this method, it is unnecessary to filter 
the neutral tartrate of potassium from the residue, but after the diges- 
tion with oxalate of potassium and neutralisation, citric acid may at 
once be added to the cold solution. The precipitated bitartrate con- 
tains in this case a little vegetable matter, sand, and oxalate of calcium, 
but these will not affect the titration with standard alkali. 

In all the test experiments made with pure bitartrate, or with tar. 
trate of calcium, the whole of the tartaric acid was never absolutely 
recovered, owing chiefly to the partial solubility of the bitartrate of 
potassium finally obtained ; it is necessary therefore always to precipi- 
tate the bitartrate from the same bulk of liquor, and to wash it always 
in a uniform manner; the correction derived from test-experiments 
may then be transferred to the analysis of unknown materials. The 
correction to be used is best determined by each analyst for himself; 
the peculiarities of his mode of work are then allowed for. The correc- 
tion I am in the habit of employing for lees is ‘070 gram of tartaric acid; 
this is added to the quantity of tartaric acid found before calculating the 
percentage. If the quantity of lees taken is that already mentioned, this 
correction will represent about 3 per cent. of the tartaric acid found. 
The following test-experiments were made. The products are the pro- 
portions of tartaric acid actually obtained; from their deficiency the 
correction applied in the case of lees and tartar is derived :— 

I. 4 grams of tartrate of calcium decomposed with oxalate of potas- 
sium, the solution (20 c¢.c.) precipitated with acetic acid. Product, 
98°21 per cent. 

II. 2 grams tartrate of calcium, 11 gram of potassium bitartrate, 
decomposed with oxalate of potassium, the neutralised solution (50 c.c.) 
precipitated with 2 grams of citric acid. Product, 97°69 per cent. 

III. 2 grams tartrate of calcium, 1:1 gram of bitartrate, 5 gram 
potash alum, ‘05 gram phosphoric anhydride, treated as in II. Pro- 
duct, 97°40 per cent. 


with bitartrate, may prove more convenient, but in this case the correction for the 
losses in the method should be re-determined. 
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IV. 3 grams of bitartrate, 1 gram of gypsum, treated as II. Pro- 
duct, 97°61 per cent. 

V. 3 grams of bitartrate, 1 gram of gypsum, 1 gram of Spanish 
earth, treated as II. Product, 97°44 per cent. 

We will now see how the results of the analysis of lees and tartar 
by this method compare with the results of the indirect alkalimetric and 
carbonic acid methods ; for this purpose we will repeat with one addition 
the list of analyses already given. The figures in the following table 
represent the percentage of total tartaric acid found by each method :— 


T II III IV V VI VII. | VIII. 
2 ila |2 
Me 1 2] Be | BR | US = Se 
| oS rs x) ° & = = 
ce |e |e |3 |3 a/s/a6 
a va 
Indirect alkalimetric : ? . on: ‘ 4 ‘ 
aes ~~? 33-4 | 26-3 | 23-4 | 26-0 | 27-3 | 49°3 | 71-6 | 76-0 
Indirect carbonic ; ; F ‘ ; ‘ y 
a le pag } 27:1 | 19-7 | 19-9 | 22-8 | 23:2 | 46-1] — | 75-1 
Direct oxalate method | 28°9 | 22°6 | 20°6 | 23°5 | 25°6 | 47°5 | 71°3 | 75°8 


We have seen reasons for supposing that the alkalimetric method 
gives results which are too high, and the carbonic acid method 
results which are too low, the results yielded by the direct method are 
now seen to lie in every case between these two. In the case of the 
high quality tartar VIII, there is no very important difference between 
the results of the three methods; with argol the difference becomes 
more considerable, and with lees the divergency is in most cases very 
great. The alkalimetrical results are farthest from the truth, as they 
involve a double source of error. Thealkalimetrical results are never- 
theless frequently lower than the results obtained by highly respectable 
commercial analysts employing method A. Thus lees IV was reported 
as 27'0 per cent., and argol VI as 51°97 per cent. by one chemist, and 
tartar VII as 72°25 per cent. by another chemist. I trust that one result 
of the publication of these investigations will be the reconsideration 
of the methods now employed by commercial analysts for the analysis 
of lees and tartar, and the adoption, if possible, of a direct method of 
estimation in the case of lees and low tartar. 

Before leaving the direct method, I may add that the results obtained 

in the factory are far more uniform and consistent when referred to 

the analyses of materials made by this method, than when compared 
3 x 2 
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with the quantities of tartaric acid assumed to be present by the indirect 
methods of examination. 

IT have taken only one step to ascertain if acids other than tartaric 
exist in lees; the endeavour made was to determine if acids yielding 
soluble calcium salts were present ; the lees operated on were the five 
already mentioned. Six or seven grams of the lees were boiled with a 
little hydrochloric acid to destroy carbonates, then exactly neutralised 
with soda, and excess of chloride of calcium added. After standing 
12 hours the precipitate was collected on a vacuum-filter, washed two 
or three times, then dried, ignited, and the neutralising power of the 
ash determined with standard hydrochloric acid and alkali. The 
results were corrected for the loss of tartrate of calcium in the 
filtrate and washings, which loss was ascertained by performing similar 
experiments with pure bitartrate of potassium, and the corrected figures 
were then compared with the results obtained by the use of method D, 
with which they should agree if organic acids yielding soluble lime- 
salts were absent. In the case of the three Spanish lees there was no 
evidence of the presence of acids forming soluble lime-salts, but with 
the two Italian lees the results obtained were 1:9 and 1:4 per cent. 
below those given by method D, and pointed consequently to the 
existence of the class of acids sought for. 

Analysis of Tartaric Acid Liquors.—The tartaric acid liquors of a 
factory which has been long in operation will contain far more im- 
purity than the corresponding citric acid liquors. The mother-liquors 
of the tartaric acid will in the case supposed contain a considerable 
amount of organic acid which is not tartaric, and they will hold in 
solution large quantities of alumina, potash, and phosphoric acid, with 
some oxide of iron, and of course a good deal of free sulphuric acid.* 
The different behaviour of tartaric and citric acid towards ferric 
oxide and alumina, which determines their accumulation in the one 
case and not in the other, will be discussed in the last section of this 
paper, we will consider here some methods for analysing tartaric acid 
liquors. As all the incombustible constituents can be readily deter- 
mined in the ash by the usual methods, we shall treat only of the 
determination of tartaric acid, of free sulphuric acid, and of total 
organic acids. 

The direct determination of free tartaric acid may be effected by 
precipitation in the form of bitartrate of potassium; this is best done 
by the addition of a strong solution of acetate or citrate of potassium. 
We have already seen that bitartrate of potassium is much less 
soluble in a solution of the chloride, sulphate, or nitrate of potassium, 


* I have known a bad old liquor to contain in 100 gallons as much as 54°61 lbs. 
of alumina, 58°21 Ibs. of phosphoric acid, 9°85 Ibs. of oxide of iron reckoned as 
ferric oxide, and 99 lbs. of sulphate of potassium. 
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than in the acetate or citrate, and at first sight the former salts would 
seem the more suitable as precipitants; but the greater insolubility of 
the bitartrate in these salts is more than counterbalanced by its easy 
solubility in their respective acids, which are set free immediately 
their potassium is precipitated as bitartrate. We select therefore a 
potassium salt the acid of which will exert but little solvent action on 
the precipitate. Acetate of potassium is probably the best reagent, 
but its use is limited to pure liquors, for when added to liquors con- 
taining phosphate of aluminium or iron, these are precipitated in a 
gelatinous form along with the bitartrate, and no accurate results can 
be obtained. Citrate of potassium is without this objection, the citric 
acid set free in the reaction holding the above-mentioned impurities 
in solution. The method which has been adopted is the following :— 

A quantity of liquor containing 2—4 grams of tartaric acid, and of 
30—40 c.c. in volume, is treated with a saturated solution of tripo- 
tassic citrate, added drop by drop with constant stirring. If free 
sulphuric acid is present, no precipitate is at first produced, but as 
soon as the sulphuric acid is satisfied, the bitartrate begins to appear 
in streaks on the sides of the vessel. When this is seen the remainder 
of the citrate is measured in to avoid an undue excess: 4 c.c. of a 
saturate solution of tripotassic citrate will be found sufficient to pre- 
cipitate the maximum of 4 grams of tartaric acid supposed to be pre- 
sent. If the liquor contains a great deal of sulphuric acid, a fine 
precipitate of sulphate of potassium will precede the formation of 
bitartrate, but is pretty easily distinguished from it. With liquors 
rich in sulphuric acid, it is advisable to stir the mixture occasionally 
for several hours after precipitation, to prevent the formation of large 
crystals. 

In the reaction between free tartaric acid and neutral citrate of 
potassium, only lL equivalent of citric acid is set free for 2 equivalents* 
of tartaric acid precipitated. It may happen therefore that the free 
citric acid produced is insufficient to hold all the impurities in solution ; 
if this is the case a gelatinous precipitate forms on the surface of the 
precipitated bitartrate. Should this occur, the experiment must be 
repeated with the previous addition of free citric acid. This case, 
however, seldom happens, as the free sulphuric acid in the tartaric 
liquor is generally sufficient to produce an abundance of free citric acid. 

After standing for 12 hours, the precipitated bitartrate is collected 
on a small filter, washed two or three times with a 5 per cent. solution 
of potassium chloride, then with single washings of 50 per cent. and 


* “Equivalent” is used in the sense of having the same neutralising power, 
2Ci” = 31”; or by weight, 70 of crystallised citric acid equal 75 of crystallised 
tartaric acid. 
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70 per cent. alcohol, and finally with 80—90 per cent. alcohol till the 
washings are no longer acid to tincture of litmus. The gradual em- 
ployment of the alcohol is to prevent the choking of the filter by the 
sudden precipitation of salts insoluble in that fluid. The filter with 
its washed precipitate is lastly transferred to a beaker, and the amount 
of bitartrate determined with standard alkali. 

The perfect washing of the precipitate, and the sharpness of the 
final determination with alkali, depend on the absence of gelatinous 
phosphate of aluminium and iron. With tolerably pure liquors, two 
or three small washings with the chloride of potassium solution will 
suffice, but with impure liquors this washing must be continued a 
little longer, else the alcohol will precipitate gelatinous matter among 
the bitartrate. Any great use of the chloride of potassium solution 
should of course be avoided, as the precipitate is not entirely insoluble 
in this solution. The employment of a vacuum filter enables the 
precipitate to be thoroughly washed with a minimum of fiuid. 

Clean precipitates are more readily obtained when the washing is 
performed throughout with a cold saturate solution of bitartrate of 
potassium ; the washing is in this case continued till the acidity of the 
drain-water is no greater than the acidity of the wash-water. If per- 
fect accuracy is desired in this method, the washed filter must be 
weighed, and then dried and weighed again, to determine the amount 
of wash-water which it retains; the correction is, however, a very 
small one, and when ascertained once or twice, may safely be assumed 
in similar determinations. The use of solution of bitartrate of potas- 
sium as a wash-water, answers well if the precipitate contains no 
crystallised sulphate of potassium, but if sulphate of potassium be 
present the bitartrate in the wash-water is precipitated on the filter, 
and the results come out too high. With liquors containing much 
free sulphuric acid the precipitate is sure to contain a considerable 
amount of potassium sulphate. 

A wash-water consisting of a 5 per cent. solution of chloride of 
potassium saturated with bitartrate, possesses great advantages, and 
can be used when the precipitate contains sulphate of potassium. 
According to an experiment by Mr. Grosjean, even alum may be 
successfully removed from precipitated bitartrate by its means. 

The following test-experiments illustrate the above statements, and 
show that the method now described gives results of considerable 
accuracy even in the presence of large quantities of impurities. 

I. 3 grams of tartaric acid in 30 c.c. of water, 4 c.c. of a saturate 
solution of citrate of potassium added, the precipitate washed with 
alcohol.* Product, 100°54 per cent. 

* In all cases where alcohol was used there were one or two small preliminary 
washings with cold water. Chloride of potassium was at this time not employed. 
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II. Materials as above: the precipitate washed with a saturated 
solution of bitartrate of potassium, and the result corrected for re- 
tained wash-water. Product, 100°06 per cent. 

III. 3 grams of tartaric acid, and 20 drops of a saturated solution 
of citric acid, in 30 c.c. of water, 4 c.c. of citrate of potassium added, 
the precipitate washed with alcohol. Product, 100°53 per cent. 

IV. Materials as preceding: the precipitate washed with bitartrate 
solution. Corrected product, 100°91 per cent. 

V. 3 grams of tartaric acid, and 3°4 grams of brown oil of vitriol 
(sp. gr. 1:71), in 80 e.c. of water, 15 c.c. of saturated solution of 
acetate of potassium added ; much sulphate of potassium crystallised 
out; the precipitate was washed with alcohol. Product, 101°3 per 
cent. 

VI. Materials as preceding: 15 c.c. of saturate solution of citrate 
of potassium added; much sulphate of potassium formed ; precipitate 
washed with bitartrate solution. Corrected product, 104°98 per cent. 

VII. Materials and reagents as in VI, but the tartaric acid solution 
diluted to 60 c.c.; no crystallisation of sulphate of potassium ; pre- 
cipitate washed with bitartrate solution. Corrected product, 101°3 
per cent. 

VIII. 3 grams of tartaric acid, 3°4 grams of brown oil of vitriol, 3 
grams of potash alum, ‘4 gram of phosphoric anhydride, and a little 
ferric chloride, in 30 c.c. of water; 17 c.c. of saturate solution of 
citrate of potassium added; no apparent crystallisation of sulphate 
of potassium ; precipitate washed with alcohol. Product, 100°67 per 
cent. 

IX. Materials and reagents as preceding; precipitate washed with 
bitartrate solution. Corrected product, 100-22 per cent. 

The materials used in the last two experiments represent pretty 
fairly the inorganic impurities which may be present in a bad sample 
of old liquor. 

The method of precipitation by citrate of potassium may give 
results considerably in excess of the truth if the liquor contains alum, 
but no phosphoric acid ; under these circumstances alum crystallises 
out with the bitartrate, and if imperfectly removed during washing, it 
finally increases the acidity of the precipitate. This error may be 
avoided by adding phosphoric acid before the addition of the citrate. 
The following test-experiments illustrate the facts in question. 

X. 3 grams tartaric acid and 5 grams of concentrated oil of vitriol, 
in 40 ¢.c. of water, precipitated with 15 c.c. of saturate citrate of 
potassium. The precipitate contained much sulphate of potassium ; it 
was washed with chloride of potassium solution and alcohol, on a ° 
vacuum filter. Product, 99°7 per cent. 

XI. Materials as above, with 3 grams of potash alum. A consider- 
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able amount of octohedral alum crystallised out. Treated as in X, the 
product was 121°4 per cent. 

XII. Materials as in XI, with ‘8 gram of phosphoric anhydride (8 
c.c. of Pharmaceutical dilute acid). No alum crystals observed. Pro- 
duct, 99°5 per cent. 

The presence of alumina in a bitartrate precipitate is easily detected 
after titration, by boiling the solution with excess of phosphate of 
sodium and a little acetic acid; alumina if present is then thrown 
down as phosphate, tartrates having scarcely any power of keeping 
alumina in solution at a boiling heat, if excess of phosphoric acid is 
present. If a distinct quantity of alumina is found, a second deter- 
mination of tartaric acid might be made, with the previous addition of 
phosphoric acid. Phosphoric acid cannot, however, be added to very 
bad liquors without giving rise to a gelatinous precipitate of phosphate 
of aluminium ; in such cases the precipitate containing alum must be 
washed with the 5 per cent. chloride of potassium solution saturated 
with bitartrate, which has been already mentioned. 

A rather considerable excess of citrate of potassium does not injure 
the result if free sulphuric acid were originally present ; a very large 
excess will however diminish the precipitate, by increasing the solu- 
bility of the bitartrate. The acid citrate of potassium, thrown down 
by alcohol, noticed by Mr. Allen (Chem. News, xxxi, 278), is readily 
soluble in chloride of potassium solution. 

Racemic acid, if present, will in this method be determined as tar- 
taric acid. Inactive and metatartaric acid will only be partially pre- 
cipitated, as their acid potassium salts are more soluble than normal 
bitartrate. A test experiment was made with the same mixture used 
in VIII, tv which ‘5 gram of metatartaric acid (prepared by gently 
fusing ‘5 gram of tartaric acid) was added; the precipitate washed with 
alcohol gave a product of 1041 per cent. of the tartaric acid taken. It 
is evident that here only a portion of the metatartaric acid had been 
precipitated ; had the whole been thrown down, the product would 
have been 116°7._ The acid metatartrate of potassium being so much 
more soluble than the acid tartrate, I expected that by washing the 
precipitate with a cold saturated solution of normal bitartrate, I should 
be able to remove the whole of the metatartrate without touching the 
true bitartrate ; experiment showed, however, that the presence of the 
metatartrate greatly increased the solubility of the tartrate, so that 
this mode of washing resulted in a great loss. Materials the same as 
used in VIII were taken, and 1 gram of fused tartaric acid added; 
the precipitate was washed with a cold saturate solution of bitartrate. 
The washings instead of regularly diminishing in acidity soon reached 
a constant point, nearly double that of the wash-water, and though 
half a litre of washing was applied, the acidity of the drain-water was 
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maintained at this high figure. The experiment being stopped, the 
precipitate was found so much diminished as to contain only 61°5 per 
cent. of the tartaric acid taken. Another experiment in which the 
wash-water was a 5 per cent. solution of sulphate of potassium, satu- 
rated with bitartrate, gave a similar result. Only half a gram of 
fused tartaric acid was present, yet 600 c.c. of the washing fluid 
failed to bring the acidity of the drain-water down to that of the wash- 
water: the product was 93°6 per cent. It appears, therefore, that no 
complete separation of tartaric and metatartaric acid was effected by 
any of the washings employed. 

Oxalic acid does not apparently interfere with the results yielded by 
this method. Toa mixture similar to that used in VIII, 1 gram of 
oxalic acid was added; the precipitate was washed with chloride of 
potassium and alcohol on a vacuum filter; the product was 101°5 per 
cent. of the tartaric acid taken. 


The determination of free sulphuric acid in tartaric acid liquors is 
not so simple as in the case of citric acid, owing to the tendency of 
tartaric acid to form insoluble potassium and calcium salts in presence 
of alcohol, and also from the occurrence of alum in some liquors. If 
a solution of sulphate of potassium in tartaric acid is poured into 
alcohol, bitartrate of potassium is at once precipitated, and the quantity 
of sulphuric acid in the filtrate is of course in excess of the free sul- 
phuric acid originally present. If potash-alum is dissolved in tartaric 
acid and poured into alcohol, the precipitate is a mixture of bitartrate 
of potassium and alum, and the filtrate contains much sulphuric acid 
which was not originally free. If sulphate of calcium also is dissolved 
in tartaric acid, the addition of alcohol precipitates some tartrate of 
calcium along with the sulphate, occasioning the same error as above. 
These errors are removed as soon as the quantity of free sulphuric acid 
in the tartaric liquor reaches a certain point. Thus a solution of 
gypsum in tartaric acid, with a little free sulphuric acid, gave with 
alcohol a precipitate of pure sulphate of calcium. With sulphate of 
potassium, experiments were made with rising quantities of sulphuric 
acid, till the alcohol precipitate contained no bitartrate. Taking in 
every case 20 c.c. of liquor, containing 2 grams of tartaric acid and ‘5 
gram of sulphate of potassium, and dropping the solution, with con- 
stant stirring, into 100 c.c. of 90 per cent. alcohol, it was found that 
with ‘64 gram of oil of vitriol, 46 per cent. of the potash was precipi- 
tated as bitartrate, but that when 1 gram of oil of vitriol was present, 
the amount of bitartrate in the precipitate was reduced to a trace, and 
with 1:25 gram, the precipitate after washing with alcohol was found 
to be perfectly neutral, and io consist entirely of sulphate of potas- 
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sium.* Experiments with potash-alum gave a like result. With a 
small quantity of free sulphuric acid, the alcohol precipitate consisted 
of alum free from bitartrate, and the filtrate contained only a trace 
of alumina. 

It appears from these facts that the treatment of tartaric liquors 
with alcohol for the purpose of separating sulphates from free sulphuric 
acid, will lead to accurate results only when the free sulphuric acid 
reaches a certain amount, and that when this is not the case, the deter- 
mination of free sulphuric acid will be too high. Practically, however, 
the error here described will be confined to the case of new liquors of 
bad quality. ‘ 

The determiuation of free sulphuric acid is conducted as follows :— 
5—20 c.c. of the liquor is slowly dropped into 100 c.c. of 90 per cent. 
alcohol, stirring the whole time. If the liquor is concentrated, and of 
bad quality, it should be diluted with its own volume of water before 
being poured into the alcohol. The alcohol precipitate contains, be- 
sides sulphates, phosphate of aluminium, and other substances. After 
standing for 24 hours the solution is filtered, the precipitate washed 
with alcohol, and the filtrate and washings precipitated with an alco- 
holic solution of calcium chloride. If only a small excess of calcium 
chloride has been used, it is possible to determine the quantity of 
sulphate of calcium as directed in the case of citric acid liquors, but 
since tartaric acid is precipitated by calcium chloride in the presence 
of alcohol, it is safer not to do so. The sulphate of calcium-precipitate 
is therefore separated from the liquor by decantation or filtration, and 
without washing dissolved in dilute hydrochloric acid; the sulphuric 
acid is then precipitated from a hot, very dilute solution, with chloride 
of barium. 


The total organic acids in tartaric acid liquors may sometimes be 
determined as in citric liquors, by subtracting the acidity of the free 
sulphuric acid from the total acidity of the liquor, but this method 
would generally lead to excessive results from the presence of acid 
phosphates, and of alum, which determine a part of the total acidity. 
The amount of total organic acid is better ascertained by exactly 
neutralising the liquor with soda, evaporating to dryness, igniting the 
residue, and finally determining its neutralising power with standard 
sulphuric acid and alkali. Both by this method, and by the preceding, 
the true weight of the organic acids present is undetermined, only 
their equivalence is ascertained; it is most convenient to express the 
result in terms of tartaric acid. 


* Only neutral sulphate of potassium is precipitated when a solution of neutral 
sulphate and free sulphuric acid is dropped into alcohol. 
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In the method last mentioned, the presence of aluminium, iron, and 
phosphoric acid may affect the result. 

If tartaric acid is exactly neutralised with soda, and the resulting 
salt ignited, the amount of tartaric acid present may of course be 
accurately ascertained, either by the neutralising power of the ash, or 
from the amount of carbonic acid it contains. If the tartaric acid 
contains alumina* in solution, a smaller quantity of soda will be 
required for its neutralisation than if the tartaric acid was pure; the 
whole of the tartaric acid will thus not be converted into disodic tar- 
trate, and the carbonate of sodium resulting on ignition will be less 
than equivalent to the tartaric acid employed. If the tartaric acid 
contained phosphoric acid as well as alumina, the amount of soda 
necessary for neutralisation will again be less (except, perhaps, when 
the phosphoric acid is in great excess) than that required by the 
tartaric acid and by the phosphate of aluminium if neutralised sepa- 
rately. In both cases the tartaric acid is either partially satisfied by 
the aluminium, or the latter exists as a more acid salt than it would 
have done in the absence of tartaric acid. The deficient conversion of 
the tartaric acid into disodic tartrate, coupled with the decomposition 
of sodium carbonate during ignition with basic aluminium salts, is 
fatal to the determination of organic acids from the amount of carbonic 
acid present in the ignited sodium salt. The results of test-experiments 
by this method were always greatly below the truth. These facts are 
not however fatal to the alkalimetric method, if certain considerations 
are borne in mind. 

If the ash of a neutralised solution of tartaric acid, containing 
alum, is entirely dissolved in sulphuric acid, the sulphate of aluminium 
will consume more alkali for its neutralisation than it did when origi- 
nally neutralised in the presence of tartaric acid, the alumina being 
now precipitated as a highly basic salt, while previously it was held in 
solution in combination with a greater quantity of acid ; the tartaric acid 
calculated from such an analysis will consequently be below the truth. 
If, however, after dissolving the ash in standard sulphuric acid, we add a 
sufficient amount of neutral Rochelle salt to keep the alumina in solu- 
tion during neutralisation, we establish the same conditions as occurred 
in the original neutralisation of the tartaric liquor; the alumina in 
each case consumes the same amount of alkali, and all that has been 
done is to replace an unknown quantity of organic acid by a known 
quantity of standard sulphuric acid; the equivalence of the organic 
acid is thus arrived at with perfect exactness. 

When, as in ordinary tartaric liquors, phosphoric acid is present as 
Well as alumina, the result by the alkalimetric method will also be too 


* The test-experiments have been made with alumina only, but ferric oxide may 
be considered from analogy to behave in a similar manner. 
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low if Rochelle salt is not employed.* When, however, much phos- 
phate of aluminium is present, it becomes impossible to neutralise the 
original liquor with soda without precipitating a part of the phosphate, 
and this is especially the case if excess of phosphoric acid be present 
(see the concluding section of this paper). Under these circumstances 
the addition of Rochelle salt to the solution of the ash equally fails to 
produce a permanent solution. Perfectly accurate results are obtain- 
able only when the original liquor can be neutralised with soda with- 
out precipitation, and when, by addition of Rochelle salt, the final 
neutralisation is also made without a precipitate. When circumstances 
do not admit of these conditions, the process is less avcurate, though 
still the best Iam aware of. It is essential that the whole of the ash 
be dissolved in the standard acid; the ash must, therefore, be burnt 
nearly white that the fact of its solution may be ascertained. The 
standard sulphuric acid should be allowed to concentrate on the ash, it 
will then effect its solution in a few hours. When much phosphate is 
present, it is well to pour off the first solution in acid, and act on the 
residue with a fresh portion. The Rochelle salt should be added toa 
cold, concentrated solution, heat and dilution diminish its solvent 
power. 

Before quoting the test-experiments another condition must be 
mentioned which affects the amount of soda required for neutrali- 
sing a tartaric liquor; this is the presence of lime. It is probably 
well known that phosphoric acid is neutralised (to litmus) by very 
different quantities of lime and soda, the neutral sodium phcsphate 
containing less soda than is sufficient to form disodic phosphate, while 
the neutral calcium phosphate approaches tricalcic phosphate in com- 
position. In an experiment in which the same quantity of phosphoric 
acid was neutralised in the cold by lime-water and by standard 
soda, it was found that for 1 equivalent of soda 1°59 equivalent of 
lime was required to produce perfect neutralisation. This difference 
between lime and soda is also observed in neutralising tartaric liquors 
containing alumina. A dilute solution of tartaric acid and potash- 
alum, exactly neutralised with soda, becomes strongly acid if neutral 
chloride of calcium is poured in.t This new acidity may be neutra- 
lised with soda without producing any precipitate. In an experiment 
in which a solution of 1 part of potash alum and 5 parts of Rochelle 
salt was neutralised in the cold by lime-water and soda respectively, 
it was found that for 1 equivalent of soda 1:21 equivalent of lime was 


* In the presence of phosphate of aluminium there is an error of excess if the 
ash is not wholly redissolved in the standard acid; the two errors may balance each 


other. 
+ This action of calcium salts is possibly one cause of the acidification of neu- 


tralised lees when boiled. 
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required. The solutions in both cases were perfectly clear after 
neutralisation. The amount of lime demanded for neutralisation, or 
the amount of soda required in the presence of calcium chloride, was 
exactly equal to the sulphuric acid of the sulphate of aluminium 
present; alumina thus exerts no neutralising power in a solution con- 
taining Rochelle salt and lime. The compounds formed under these 
conditions deserve further study. 

These curious facts have no influence on the method of analysis just 
described, if the ash is perfectly dissolved in the standard acid, as 
there must then be the same amount of lime present in the final titra- 
tion as in the first. 

The following are some of the test-experiments made :— 

I. 1 gram of potash-alum dissolved in cold water took 41:4 c.c. of 
. standard soda for neutralisation (47°8 c.c. would be required for the 
sulphuric acid of the sulphate of aluminium). Boiled with a small 
excess of soda, and neutralised with acid, it took in all 47°6 c.c. of alkali. 

IT. 1 gram of potash-alum and 5 grams of Rochelle salt, neutra- 
lised in the cold with 38 c.c. of alkali. Excess of chloride of calcium 
added, it took 47°5 ¢.c. of alkali. 

III. 1 ¢.c. of dilute phosphoric acid (B.P.) took 17°5 c.c. of alkali. 

IV. 1 gram of potash-alum and 1 c.c. of phosphoric acid took 52 
c.c. of alkali. Boiled with small excess of soda, and neutralised with 
acid, it took 56 c.c. of alkali. 

V. 1 gram of potash-alum, 1 c.c. of phosphoric acid, and 5 grams of 
Rochelle salt, took 48°5 c.c. of alkali; solution quite clear. Excess of 
chloride of calcium added, it took 54 c.c. of alkali. 

VI. 1 gram of potash-alum and 2 c.c. of phosphoric acid took 63 
c.c. of alkali. Excess of chloride of calcium added, it took 68°5 c.c. of 
alkali. 

VII. 1 gram of potash-alum, 2 c.c. of phosphoric acid, and 5 grams 
of Rochelle salt, took 62 c.c. of alkali (a precipitate from the first). 
Excess of chloride of calcium added, it took 68 c.c. of alkali. 

VII. 1 gram of potash-alum, 1 gram of tartaric acid, neutralised 
with soda, evaporated, ignited, ash dissolved in standard sulphuric 
acid and titrated with alkali. Product 92°3 per cent. 

IX. Materials as VIII; solution of ash treated with Rochelle salt 
before titration. Product 100 per cent. 

X. 1 gram of potash-alum, ‘2 gram of ferrous sulphate, 1 c.c. of 
phosphoric acid, 1 gram of tartaric acid; solution of ash treated with 
Rochelle salt. Product 100°47 per cent. 

XI. 1 gram of potash-alum, 2 c.c. of phosphoric acid, 2 grams of 
tartaric acid; the addition of Rochelle salt to solution of ash produced 
a large precipitate. Product 100 per cent. 

When from the total organic acids ascertained by this method we 
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deduct the tartaric acid found by direct experiment with citrate of 
potassium, we arrive at the amount of organic acid other than tartaric 
present. Thus a bad old liquor treated by this method gave 2°77 lbs. 
per gallon of total organic acids ; the tartaric acid directly determined 
was 1°62 lbs., the organic acids not tartaric were therefore 1:15 lbs. 
Another old liquor gave 5°18 lbs. of total organic acids, 3°36 Ibs. of 
tartaric, and consequently 1°82 Ibs. of other acids. The total weight 
of other organic acids thus ascertained is of course not their actual 
weight, but only their equivalence in tartaric acid. 

Nature of the Organic Acids in Tartaric Liquors.—It has just been 
mentioned that the mother-liquors in a tartaric acid factory contain a 
considerable quantity of organic acid which is not tartaric. Concern- 
ing the nature of this acid some experiments have been made. 

Attention was directed in the first place to those acids which are 
known to be formed when tartaric acid is subjected to heat: metatar- 
taric and ditartaric acid were therefore sought for. In examining 
liquors for ditartaric acid, use was made of the property of its salts of 
becoming acid when boiled. Old tartaric liquors neutralised with soda 
and boiled do not become acid as far as my experience goes. If chlo- 
ride of calcium is added to the neutralised liquor, it becomes indeed 
strongly acid, but this acidification takes place in the cold as well asin 
the hot, and is therefore not due to the splitting up of a ditartrate. 
The acidification caused by the addition of chloride of calcium to 
neutralised tartaric liquors containing alumina has been already 
noticed ; the same reaction probably takes place when calcium chloride 
is added to neutralised old liquor. 

While old liquor yields only negative results as to the presence of 
ditartaric acid, the evidence furnished by the waste liquor of the factory, 
obtained by precipitating old liquor with excess of chalk, is more am- 
biguous. If this waste liquor, which must contain all the ditartaric acid 
present, is neutralised with soda and boiled, it becomes distinctly acid, 
and in some rare instances the amount of acidification is very consider- 
able. As, however, neutralised solutions containing phosphates of iron, 
aluminium, or calcium, become acid on boiling from the splitting up 
of the phosphates into basic and acid salts, I hesitate to conclude. 
from this reaction the presence of ditartaric acid. The large acidifi- 
cation on boiling sometimes observed in waste liquors is, however, 
much greater than I have succeeded in obtaining from artificial waste 
liquors containing phosphates unprecipitated by chalk.* 

Some further evidence as to the presence of altered tartaric acid 
was furnished during the examination of an old liquor. The free sul- 
phuric acid had been removed with carbonate of barium, and the tar- 

* For the action of chalk on the inorganic ingredients of old liquor, see the last 
section of this paper. 
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taric acid with acetate of potassium; the solution was then heated 
with a small excess of lime and filtered. The resulting liquid would 
now contain the metatartaric and ditartaric acid present, as both the 
potassium and calcium salts of these acids are far more soluble than 
the corresponding tartrates. The solution was acidified with acetic 
acid, and fractionally precipitated with nitrate of lead. The second 
fraction, a nearly white precipitate, was decomposed with sulphuric 
acid, the excess of sulphuric acid removed with nitrate of lead, the 
solution made hot, and acetate of lead added as far as possible with- 
out occasioning a permanent precipitate. On cooling, a lead salt 
was deposited on the sides of the beaker in the form of clear 
globular masses. A further crop of the same salt was obtained by 
a second addition of acetate of lead. The mother-liquor again heated 
with lead acetate yielded a precipitate which was distinctly plastic 
while hot. It will be recollected that in an earlier section of this 
paper it was shown that a hot solution of fused tartaric acid treated 
fractionally with acetate of lead yields both the plastic and globular 
lead salts here described. The small quantity of globular lead salt 
obtained was decomposed with sulphuretted hydrogen, the resulting 
solution concentrated, and placed over oil of vitriol. It crystallised 
like ordinary tartaric acid, and when tested qualitatively gave all the 
ordinary reactions of that acid. The altered acid had thus apparently 
reverted into tartaric acid. I have since examined two or three old 
liquors in a manner similar to the above, but in these cases have failed 
to obtain the characteristic lead salts just described. 

As a third method of ascertaining the presence of altered tartaric 
acid in old liquors, experiments were made to determine whether the 
amount of normal tartaric acid present was increased by dilution and 
long boiling. Test-experiments were first performed as to the applica- 
bility of this mode of investigation. 

I. 2 grams of powdered tartaric acid were brought to fusion, then 
dissolved in 100 c.c of water, and boiled for three hours. The solution 
was then concentrated to 40 c.c., 1 c.c. of oil of vitriol added, and 10 
c.c. of a nearly saturate solution of citrate of potassium; the precipi- 
tation was immediate. The precipitate was washed first with chloride 
of potassium solution, and finally with alcohol. It required 100°5 c.c. 
of alkali for neutralisation, corresponding to 100 per cent. of the tartaric 
acid taken. 

II. 2 grams of tartaric acid, fused, and treated as above, except that 
the oil of vitriol was added before boiling. The precipitate required 
101°5 c.c. of alkali, corresponding to 101 per cent. of the tartaric acid 
taken. 

III. 2 grams of tartaric acid, fused, dissolved in 40 c.c. of water, 
lec. of oil of vitriol added, and 10 c.c. of citrate of potassium. No 
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precipitation occurred for some minutes; the precipitate then gradu- 
ally increased, and became at last the most bulky of the three. 
Collected and washed as above, it required only 39°5 c.c. of alkali for 
neutralisation, equal to 39°3 per cent. of the tartaric acid taken. 

It appears from these results that the amount of dilution and boil- 
ing here employed was quite sufficient to reconvert all the metatartaric 
and ditartaric acid into normal tartaric acid, and that the presence of 
much free sulphuric acid had no practical influence on the result. 
Similar experiments were now made with old liquors. 

I. 5 c.c. of old tartaric liquor diluted to 40 ¢.c., 1 c.c. of citrie acid 
added, and 12} c.c. of citrate of potassium. The precipitate washed 
with chloride of potassium and alcohol, required 59°5 c.c. of alkali for 
neutralisation. : 

II. 5 ¢.c. of the same liquor, diluted to 100 c.c., boiled for 3 hours, 
then concentrated to 40 c.c., and treated exactly as I. The precipi- 
tate required 61°5 c.c. of alkali, showing an increase by boiling of 
3°36 per cent. 

III. 5 ¢.c. of another old liquor, unboiled, diluted to 40 c.c. and 
treated in a similar manner, gave a precipitate requiring 89°5 c.c. of 
alkali. 

IV. 5 c.c. of the liquor used in III, diluted to 100 c.c. and boiled 
for 3 hours, then concentrated to 40 c.c. and treated exactly as in III, 
gave a precipitate requiring 92°8 c.c. of alkali, showing an increase by 
boiling of 3°68 per cent. 

These results show in both cases the presence of a small quantity of 
altered tartaric acid, which dilution and long boiling was capable of 
reconverting into tartaric acid. I am disposed therefore to conclude 
that small quantities of metatartaric acid, and possibly also of ditar- 
taric acid, may be present in concentrated liquors which have been 
long heated in the factory. In Gmelin’s Chemistry it is stated that 
both these acids are formed when tartaric acid is heated with a small 
quantity of water, as well as when it is heated in the dry state. 

Jungfleisch has recently called attention to other products of the 
action of heat on tartaric acid. He has shown that when tartaric acid 
and water are heated in a sealed tube to 175° for many hours, the acid 
is entirely converted into racemic and inactive tartaric acid. Racemic 
acid has long been a bugbear to tartaric acid manufacturers ; to its 
supposed presence in some tartars they have been ready to attribute 
the irregular losses of their factories. I have not met with any indica- 
tions of the presence of racemic acid in the liquors of Mr. Lawes’ 
factory ; the results of Jungfleisch, however, appeared to make its 
occurrence probable, I have consequently made a few experiments on 
the subject. 

Two samples of old liquor of different origin were diluted, the 
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greater part of the sulphuric acid removed with acetate of barium, 
the solutions concentrated, divided into two equal parts, one half 
neutralised with potash, and the other half then stirred in, a little 
acetate of potassium being also added; the precipitates were finally 
collected and slightly washed. The attempt was now made to separate 
the various acid potassium tartrates by fractional crystallisation, this 
being the method employed by Jungfleisch. Of the three salts the 
biracemate is the most insoluble, and the salt of the inactive acid the 
most soluble, while ordinary bitartrate lies between the two. The 
fractions which should contain the more insoluble salts were tested 
for racemic acid by adding solution of sulphate of calcium to a cold 
saturate solution of the salt. An aqueous solution of biracemate of 
potassium is precipitated immediately by a solution of gypsum, race- 
mate of calcium falling as a fine white precipitate. A solution of 
ordinary bitartrate, treated in the same way, yields large transparent 
crystals of tartrate of calcium after some hours standing. It was 
found on trial that a cold saturated solution of biracemate of potas- 
sium might be diluted with three times its volume of solution of ordi- 
nary bitartrate, and would still afford a distinct precipitate two or 
three minutes after the addition of sulphate of calcium. No indication 
of racemic acid was obtained from any part of the acid potassium salts 
crystallised from old liquor. 

The mother-liquors from the fractional crystallisations should of 
course contain the salt of the inactive acid. From this liquor some 
unusually large crystals separated, which I hoped might prove to 
contain the acid sought, since its acid potassium salt is stated by 
Jungfleisch to yield crystals of remarkable size and beauty. Two 
small crops of these crystals were collected and weighed. On neu- 
tralising with soda they required the same amount of alkali as normal 
bitartrate. The neutralised solutions were kindly examined by Dr. 
Gladstone in the polariscope, each solution being compared with a 
solution containing the same weight of ordinary Rochelle salt. Dr. 
Gladstone found that the rotations in the comparative experiments 
were in each case of the same amount and in the same direction; the 
crystals examined were therefore only ordinary bitartrate. 

As far therefore as these few experiments go, racemic acid and in- 
active tartaric acid are not produced during the heating which tartaric 
acid liquors undergo in a factory. 

I have ascertained the presence of one acid, which I think has not 
been previously recognised in tartaric acid liquors, this is oxalic acid. 
It was first observed crystallised in long needles in old liquor which 
had been diluted and exposed to cold. These needles melted at a low 
heat, and volatilised entirely with all the characters of oxalic acid. 
Dissolved in water they gave an immediate precipitate with sulphate 
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of calcium. The acid was converted into a calcium salt, which was 
purified by solution in hydrochloric acid and reprecipitation by acetate 
of ammonium from a hot very dilute solution. The purified salt, 
dried at 100°, yielded 38°17 per cent. of lime; theory (C,CaQ,.H,0) 
requires 38°35 per cent. 

In another case a precipitate of calcium salts from an old liquor, 
previously deprived of sulphuric and tartaric acid, was suspected of ~ 
containing oxalic acid. The precipitate was treated with very dilute 
cold nitric acid, which dissolved the associated salts and left the 
oxalate of calcium, which was then purified as above described. Dried 
at 100°, the salt, which was very small in quantity, yielded 38°09 per 
cent. of lime. 

Oxalic acid is of frequent occurrence in old liquors; it is usually 
recognised by its appearance in the form of crystals. It is not easy to 
detect oxalic acid in the liquor by any qualitative test, even when it is 
known to be present; of the difficulties involved anyone may convince 
himself by dissolving oxalic acid in a solution of tartaric acid contain- 
ing alum, and then trying to detect the oxalic acid added. 

The subject of the organic acids present in old tartaric liquors is a 
very promising one for chemical investigation. I am sorry that I 
have no further light to throw on the matter. 


Behaviour of Tartarie and Citric Acid towards Iron, Aluminium, and 
Phosphoric Acid.—The marked difference between tartaric and citric 
acid, shown in the gradual accumulation of alumina and phosphoric 
acid in tartaric liquors, and the absence of such accumulation in the 
case of citric liquors, led me to investigate the subject. 

If ferric oxide is dissolved in citric acid, or ferric chloride added to 
the acid, the acid being in excess, the solution may be boiled with 
excess of chalk without precipitating the iron. The precipitated 
citrate of calcium is white, the solution is of a lemon-yellow colour, 
and quite neutral to litmus. With alumina the results appear to be 
similar; the solution becomes neutral on boiling with chalk, and a 
great part of the alumina, probably the whole, remains in solution. If 
instead of the citric acid being in excess at starting, an excess of 
ferric chloride is present, then on boiling with excess of chalk the 
whole of the iron is precipitated, and the solution becomes colourless. 
The complete precipitation of the iron in this case is doubtless due to 
the fact that the citric acid is carried down as a basic ferric salt. 

With tartaric acid the reactions are different. The addition of 
chalk to a hot solution containing ferric oxide or alumina precipitates 
these bases even when the tartaric acid is in great excess. The tar- 
trate of calcium thrown down by the first small addition of chalk is 
yellow in colour, even when but litile iron is present, and at the con- 
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clusion of the operation the solution is found to be colourless, neutral, 
and containing only a trace of iron. 

In the cold, the reactions of citric acid with ferric salts are similar 
to those in hot solutions. When moderate quantities of iron are present 
the whole of the iron remains in solution; with excess of iron the 
whole is precipitated: the solution is neutralised by the chalk. Tar- 


" taric solutions of iron are also neutralised by chalk in the cold. When 


only a small quantity of iron is present a little falls with the tartrate 
of calcium, and the greater part remains in solution ; with an excess of 
iron the whole is precipitated. The excess of iron required for this pur- 
pose is much smaller than in the case of citric acid. The affinity of tar- 
trate of calcium for iron is remarkable ; tartrate of calcium crystallising 
from a ferric solution is sure to be yellow, even when little iron is 
present, and the solution strongly acid with tartaric acid. 

Ferrous salts, it is well known, are not precipitated by chalk in the 
cold; nor is ferrous sulphate perfectly precipitated by chalk on long 
boiling, if air be excluded; the solution in this case remains somewhat 
acid. In the presence of tartaric acid ferrous sulphate is also not 
precipitated by chalk in the cold, but at a boiling heat chalk occasions 
a bluish precipitate clearly containing iron; a considerable quantity of 
the iron remains however dissolved, forming an acid, olive-coloured 
liquid, which further boiling with chalk does not seem to affect if air 
be excluded. With citric acid and ferrous salts, the addition of chalk 
fails to precipitate iron, either in the cold or on boiling. 

It appears from the above, that citric acid liquors containing ferric 
or ferrous salts, may be treated with excess of chalk even at a boiling 
heat without precipitating the iron, but that in the case of tartaric 
liquors there is at a boiling heat a complete precipitation of ferric, and a 
partial precipitation of ferrous salts. Alumina appears to behave with 
these acids in much the same manner as ferric oxide. 

The behaviour of phosphoric acid in tartaric and citric liquors must 
next be considered, as this acid occurs with iron and aluminium in old 
liquor. Tartaric, citric, and phosphoric acids are singly easily neu- 
tralised by chalk at boiling heat, but if phosphoric acid is mixed with 
tartaric or citric acid the solution may be boiled with chalk a long 
time without neutralisation being accomplished. The solution in this 
case contains an ucid calcium phosphate. When the solution is sepa- 
rated, and neutralised with soda, it again becomes acid on boiling, 
especially if chloride of calcium be added. This acidifying is probably 
due to the splitting up of the phosphates into acid and basic com- 
pounds. See Journal of Chemical Society, 1873, 983. 

Tartaric acid mixed with ferric chloride and phosphoric acid is not 
perfectly neutralised by chalk, even when boiling is long continued, 
the acidity may, however, become very faint. The solution contains a 
3 ¥ 2 
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small quantity of acid phosphate, but no iron. Tartaric acid with 
ferrous sulphate and phosphoric acid, is not neutralised by long boiling 
with chalk in a covered beaker; the solution is in this case very acid, 
and contains a notable amount of iron, and some phosphoric acid. 
Tartaric acid mixed with potash alum or sulphate of aluminium, and 
phosphoric acid, behaves as in the experiments with ferric salts if the 
phosphoric acid is in excess to the alumina, but if the alumina is in 
excess, neutralisation takes place after a short digestion with chalk 
near a boiling heat. In the case of ferric salts I have not succeeded 
in obtaining the same speedy neutralisation by increasing the propor- 
tion of iron to phosphoric acid. 

These reactions of tartaric solutions containing iron and aluminium 
with phosphoric acid, explain the facts observed when old tartaric 
liquors are treated with chalk, which is the ordinary mode of purifica- 
tion employed in tartaric acid factories. This treatment with-chalk, 
however long continued, always leaves a very acid liquor, containing 
ferrous salts in considerable quantity, but very little of ferric salts, 
alumina, or phosphoric acid. In one quantitative experiment ona 
large scale, it was found that the waste liquor, containing all the 
matters unprecipitated by chalk, held in solution 30°1 per cent. of the 
iron, 1:02 per cent. of the alumina, and 3°58 per cent. of the phos- 
phoric acid originally present in the old liquor. The treatment with 
chalk thus effects a tolerable purification from iron, but scarcely any 
from alumina or phosphoric acid ; the two latter, therefore, as already 
mentioned, continually accumulate in the tartaric liquors. The con- 
siderable acidity of the waste liquor resulting from precipitation with 
chalk, is probably mainly due to the ferrous salts and phosphates which 
it contains. The ferrous salts in tartaric liquors are probably formed 
by the reducing action of tartaric acid at a high temperature. 

In the case of citric acid, the admixture of a ferric salt and phos- 
phorie acid yields a solution from which iron is not precipitated by 
boiling with excess of chalk, and which remains more strongly and 
more permanently acid when boiled with chalk than the corresponding 
tartaric solution. If an aluminium salt is substituted for iron, the 
solution also remains acid after long heating with excess of chalk, even 
when the alumina is in such excess as would cause an early neutralisa- 
tion in the case of tartaric acid. The solution after boiling with chalk 
contains much alumina and phosphoric acid. 

It appears from the above that citric acid liquors can be far more 
effectually cleansed by precipitation with chalk than tartaric acid 
liquors. With citric acid the whole of the iron, whether ferric oF 
ferrous, will be removed by such treatment, and at least a considerable 
proportion of the alumina and phosphoric acid. This agrees with 
experience acquired on the large scale, which proves that there is 00 
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such accumulation of impurities in citric liquors, even after many 
years’ working, as that which takes place in the case of tartaric acid. 
The easy removal of the impurities in citric acid is, however, at the 
expense of that acid. Iron is not precipitated from citric acid by 
chalk simply because it forms a soluble stable compound with the citric 
acid. In short, the larger the amount of impurity, the greater will 
be the loss of citric acid when the liquors are treated with chalk. 

The following reactions of tartaric and citric acid towards ferric and 
aluminic salts in presence of phosphoric acid have also been observed :— 

When phosphoric acid is added to a dilute freshly-prepared solution 
of ferric chloride till the liquid becomes colourless, no precipitate is 
produced, but on heating opalescence commences at 40°—50", and at a 
boiling heat a considerable precipitate of ferric phosphate is produced ; 
on cooling, this precipitate slowly redissolves, forming an opalescent 
liquid. If the solution contains an excess of ferric chloride, no tur- 
bidity is produced on boiling; a tolerable excess of phosphoric acid 
does not, however, hinder the precipitation. 

If tartaric acid is added in some quantity to a solution of ferric 
chloride containing just sufficient phosphoric acid to be colourless, the 
tartaric acid will actually produce a precipitate in the cold, which will 
be greatly increased on boiling. If, however, the solution contained 
an excess either of ferric chloride or phosphoric acid, tartaric acid pro- 
duces no precipitate in the cold, but on heating considerable precipita- 
tion takes place. The precipitates have the appearance of ferric 
phosphate, they redissolve very slowly on standing in the cold. If 
citric acid is substituted for tartaric acid, no precipitation takes place 
in any case, either in the cold or on boiling. 

If ferric chloride is mixed with a considerable amount of tartaric 
acid, and excess of phosphate of sodium added, no precipitate is formed 
if the solutions are very concentrated and cold, but on dilution, or 
heating, precipitation of ferric phosphate takes place. If the phos- 
phate of sodium is in excess to the iron, very large quantities of 
tartaric acid may be added without preventing precipitation on dilu- 
tion or boiling, but with a smaller proportion of the phosphate perma- 
nent solutions are obtained. Under any of the above conditions, the 
substitution of a small quantity of citric acid for the tartaric acid 
suffices to prevent precipitation. 

A mixture of sulphate of aluminium and phosphoric acid is precipi- 
tated on boiling only when the solution is very dilute, the precipitate 
speedily redissolves on cooling if the boiling has not continued too 
long. Precipitation is prevented both by tartaric and citric acid, a 
smaller quantity of the latter sufficing.* 


* A mixture of phosphoric acid and sulphate of aluminium is not precipitated by 
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If sulphate of aluminium is mixed with a small quantity of tartaric 
acid, and excess of phosphate of sodium added, no precipitate is pro- 
duced if the solution is strong; but if largely diluted and boiled, or if 
acetate of sodium is added, precipitation takes place. When much 
tartaric acid is added, the solution is permanent under the conditions 
named, but it requires.about seven times as much tartaric acid as of 
citric to produce a permanent solution. 

A mixture of potash-alum with excess of phosphoric acid is precipi- 
tated on the addition of Rochelle salt, but is not precipitated by citrate 
of potassium. 

It appears from the latter experiments, that the capacity of tartaric 
acid or tartrates for holding phosphate of iron or aluminium in solu- 
tion is very small, and far inferior to that possessed by citric acid and 
citrates. 


In concluding this account of the notes made in the Millwall Labo- 
ratory, I would express my own sense of their imperfection, and of the 
incompleteness in which many of the subjects are still left. I have no 
doubt that many of the questions raised will be carried by others to a 
successful issue. I venture to hope that the publication of these notes 
may lead to many similar communications. A large amount of infor- 
mation is acquired in the laboratories of our great manufacturing 
concerns; most of this might be published without any injury to 
the individual manufacturer. Especially is this true of analytical 
methods, and the publication and discussion of these would do much 
to remove the disgrace to which science is often subjected from the 
wide discrepancies of commercial analyses. 


acetate of sodium in the cold when the aluminium is in excess ; this reaction is we'l 
known in the case of ferric salts. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


General and Physical Chemistry. 


On the Laws of Magnetic and Electric Forces in Magnetic 
and Dielectric Media, and their Relation to the Theory of 
Light. By Sreran (Wien. Acad. Anz., 1874, 222; Chem. Centr., 
1875, 65). 


Tue mutual action of magnetic masses on magnetic and electric 
masses in a dielectric medium is first discussed. In addition to the 
results obtained by Helmholz, that the mutual action is unchanged in 
kind by the presence of the medium, but is diminished in quantity, 
the amount of the work necessary for the polarisation of the medium, . 
or of the energy present in it, is compared with the work observed in 
the motion of masses, or working force (vis viva). The energy of the 
medium is diminished when the forces do positive work, and therefore 
forms a partial equivalent of this work, and vice versd. The investiga- 
tion of electro-magnetic action shows that the action of a current 
element on a magnetic pole is not altered by a magnetic medium; the 
distant action of the pole on the element is diminished by the medium, 
but there ensues a direct action of the medium magnetised by the 
pole on the current-element, in consequence of which the electro- 
magnetic forces are not altered either in kind nor in degree by a medium. 
Neither is any energy determined in the medium by the co-existence of 
a current-element and a magnetic pole. If there are two current- 
elements in a magnetic medium, it acts upon them in consequence of 
the magnetisation produced in it by the currents, and the action is such 
as if the currents acted at a distance upon each other according to 
Grassman’s law. The electro-dynamic forces seem to be strengthened 
by the presence of a medium; they remain the same in kind when 
it is a case of the action of one closed current upon another, or upon 
only one element of another. They remain unaltered also in kind fur 
two elements, if we suppose Grassman’s law to hold good for the 
ordinary field. The calculation of the energy dctermined in the 
medium by the co-existence of two current elemenis gives a formula 
which is the arithmetical mean of the two expressions by which the 
electro-dynamic potential of two current elements has been defined 
hitherto. The nature of this energy is such that its alterations pro- 
duce no equivalent of the work done by the electro-dynamic forces, but 
every positive work of these forces is accompanied by an increase of 
the energy, and the reverse. From this follows the necessity of induc- 
tion, and as regards the influence of the medium on this, the law of 
induction is also perfectly verified for two elements. If we suppose 
this law to hold good for the ordinary field, induction appears to be 
unchanged in kind by the medium, but heightened in quantity. In 
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the last part of the paper the law deduced for induction is applied to 
electrical displacem2nt in a dielectric medium. The equations which 
hold good for this, and which agree with those of the theory of light, 
not only in the form, but also in the numerical values of the constants, 
may be deduced in a much simpler manner than that of Maxwell and 
Helmholz, if the relation between induction and the energy of the 
medium is used. It is to be noticed that the formula deduced for the 
energy of the medium excludes the propagation of longitudinal dis- 
placement in the medium. 
G. T. A. 


The Electric Conductivity of Fused Salts, 
By F. Braun (Pogg. Ann., cliv, 161—196). 


Tuis paper contains a detailed accoant of the apparatus and methods 
employed by the author for his determinations, which were made at 
temperatures as near as possible to the melting-points of the salts. 
The results are summarised in the following table, which contains also 
the temperatures of fusion, as estimated by means of a thermo-electric 
e'em>nt, and certain chemical and physical constants, for the sake of 
comparison :— 


b. 


PbCl, 25,300 | 580°C. 
NaNO; | 11,475 | 52,580 | 314° 

AgNO, 8,688 — 
KI 11,500 760 | 666° 
NaCl 8,660 | 28,020 | 960° 
KNO; 6,500 | 25,340 | 342° 
Na,.SO, 3,680 | 14,090 | 1280° 
SrCl, 2,260 | 8,708 | 910° 
K,CO; 2,150 | 8,817 | 1150° 
ZnCl, 86, — | 262° 


Oe Oe Ce 


a, the symbol of the salt; b, specific conductivity, Hg = 10°; ¢, 
molecular conductivity; d, melting-point; e, specific gravity of the 
salt at the melting-point; f, the capillary constant, that is, the tension 
in milligrams in one millimeter of the surface; g, the specific cohesion, 
that is the quotient obtained by dividing twice the capillary constant 
by the specific gravity; h, the molecular volume of the salt at the 
melting-point. e, f, and g are from Quincke’s observations. 

Several measurements of the conductivity of potassium chloride, 
and of sodium carbonate, gave discordant numbers; but that of the 
former appears intermediate between KI and NaCl, and that of the 
latter between SrCl. and K,CO;. The wide difference of conducting 
power in the two similarly constituted bodies which occupy the first 
and the last place in the table is very remarkable. 

No kind of relation can be detected between the conductivities of 
the fused salts and any of their physical or chemical properties, such 
as cohesion, melting-point, specific gravity, viscosity, molecular 
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weigut, m lecular volums, conductivity or chemical quantivalence of the 
constituent matal, heat of combination, &c. The figures show differ- 
ences of the sam? order of magnitude as those which express the 
conductivities of solutions of the several salts. 


R. R. 


On the Specific Heat of Bodies. By W. Sprine 
(L’Inst., 1874, 404; Chem. Centr., 1875, 34). 


Tue author finds that the specific heat of bodies is a function of their 
specific volume. Hence the exceptions to the law of Dulong and 
Petit may be explained, since the product of the specific heat and 
atomic weight of a body need not be a constant, as the specific heat 
itself is the function of a variable factor. 


G. T. A. 


On the Behaviour of Saturated Vapours. By K. Puscuu 
(Wien. Acad. Anz., 1874, 221; Chem. Centr., 1875, 33). 


Tue author gives his theoretical grounds in support of the following 
proposition :—If a liquid is heated from any given temperature to 
another at which it is converted into a saturated vapour, the amount 
of heat converted into work (internal and external) is always the 
same, whatever the temperature of the point of vaporisation may be, 
provided that the vapour produced is a perfect gas. With regard to 
the vapour of water, it is shown that this proposition corresponds 
much better with Regnault’s observations than the ordinary supposi- 
tion of the constancy of internal work alone. It follows also from this 
proposition that the true specific heat of every vapour must be less 
than that of the liquid or solid from which it is derived. This is 
confirmed by general experience, and more particularly in the case of 
vapour of water. 


a yz, 


On Catalytic Action (2nd Part). The Mechanics of Catalytic 
Processes. By G. Hiirner (J. pr. Chem. (N.F.), 10,385 ; Chem 
Centr., 1875, 33). 


Tue author's first paper (Chem Centr., 1874, 563) contained a historical 
sketch of catalytic phenomena. ‘The present one attempts to ex- 
plain them mechanically. He supposes that chemical molecules are 
rigid compounds, or systems which can be disintegrated, bat can 
neither revolve nor be moved from their places as a whole. 

If two molecules, each consisting of two atoms, come so near each 
other that they enter into each ‘other's spheres of mutual chemical 
influence, each atom exerts an attractive force on each of the other 
three. If the attraction between the atoms of the first molecule is 
greater than the resultant of the attractions which tend to separate 
the atoms, no decomposition takes place. In other cases the molecule 
is split up, and if then the attractive force between the atoms of the 
second molecule is less than the corresponding resultant of the forces 
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acting in opposition to it, it is also broken up: in the other cases, on 
the contrary, where the attractive force between the atoms of the 
second molecule is greater than this resultant, the second molecule 
remains intact, and only the first one is decomposed. ‘These supposi- 
tions may be extended to three or more molecules, and lead tv the 
conclusion that relative intensities may be conceived to exist between 
attractive forces, which may bring about the decomposition of two 
molecules out of three which influence each other, and not of the 
third, or of one of two, and not of the other. After decomposition, 
the single atoms may arrange themselves in new chemical combina- 
tions. 


ss 


Remarks on Hiibner and Wiesinger’s Paper “On the Action 
of a Weak Acid on a Salt of a Stronger Acid.” Bys. 
PFrAUNDLER (Deut. Chem. Ges. Ber., viii, 653—655). 


Tue author agrees with Hiibner and Wiesinger that a weak acid may 
partly displace a stronger one, but considers this point long since 
established and explained, referring to his own papers, “ Beitriige zur 
chemischen Statik” (Pogg. Ann., exxxi, 55), and “ Der Kampf ums 
Dasein unter den Molekiilen, ein weiterer Beitrag zur chemischen 
Statik” (Pogg. Ann., Jubelband, 182). He also points out, that accord- 
ing to his theory as propounded in the memoirs just mentioned, if the 
aqueous solution is shaken up with another liquid, such as chloroform 
or benzene, in which either the weaker or the stronger acid is more 
readily soluble than in water, then a portion of the acid will be re- 
moved, and the displacement will either progress or regress, according 
as the stronger or the weaker acid is removed. 

OC. E. G. 


A convenient Gas Apparatus. By H. KarmmMerer 
(Deut. Chem. Ges. Ber., vii, 1724; Chem. Centr., 1875, 49). 


Tuls apparatus, of which a figure is given in the original paper, consists 
of two flasks with tubulures at the bottom. The tubulures are drawn 
out and blown into bulbs, so that an india-rubber tube can be slipped 
over them and tied above. The flask for the acid is placed on the ring 
of a stand which admits of being raised and lowered. On the foot of 
the stand is the flask for generating the gas, together with washing 
flasks. The generator is filled to a height of 4 cm. with broken porce- 
lain, and above this with zinc or other material for evolving the gas. 
The upper opening is fitted with an india-rubber cork through which 
the evolution-tube passes. This tube is provided with a bulb filled 
with cotton-wool, and is connected, by the intervention of a stop- 
cock, with the washing apparatus. 

G. T. A. 
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Inorganic Chemistry. 


Iodine Trichloride. By Oskar Brenxen (Deut. Chem. Ges. 
Ber., viii, 487—490). 


Tue trichloride was obtained by passing excess of chlorine over pure 
iodine, or iodine monochloride. When IC]; is heated it does not in 
reality fuse, as stated in the books; it splits up into chlorine and 
mouochloride. In an atmosphere of chlorine this dissociation takes 
place at temperatures above 25°, according to the pressure of the gas. 
Under the pressure of one atmosphere dissociation occurs at 67°, but if 
the temperature be lowered to 60°, trichloride is reproduced and ap- 
pears as a yellow sublimate. - All attempts to obtain higher chlorides: 
of iodine than IC], proved unsuccessful. At 77° the vapour of the 
trichloride, under a pressure of one atmosphere, and in an excess of 


chlorine, was completely resolved into chlorine and monochloride. 
R. R. 


Preparation of Gaseous Hydriodic Acid. By A. Banyow 
(Deut. Chem. Ges. Ber., vii, 1498; Chem. Centr., 1875, 2). 


A soLuTION of iodine (two parts) in hydriodic acid of specific gravity 
1:7 (one part), is dropped upon red phosphorus in a tubulated retort. 
After all the iodine has been added, the reaction is promuted by a 
gentle heat. The best proportions are such that the iodine and phos- 
phorus form P.I;(?). If heat is applied too soon, a considerable subli- 
mate of phosphonium iodide is produced. The formation of the iodide 
in this way would be a good lecture experiment. 
G. T. A. 


On the Constitution of Sal-ammoniac. By v. Meyer and 
M. Lecco (Deut. Chem. Ges. Ber., vii, 1748; Chem. Centr., 
1875, 67). 


Tue object aimed at by the authors was to settle the question whether 
sal-ammoniac and the compounds analogous to it ought to be con- 
sidered as derivatives of quinquivalent nitrogen, or as molecular com- 
pounds. This question may be solved experimentally by means of 
their substitution-products. If, on the one hand, trimethylamine is 
combined with ethyl iodide, and on the other dimethylethylamine with 
methyl iodide to form ammonium iodides, the compounds obtained 
must be identical if sal-ammoniac is constituted according to the first 
View, since they will have the formula N(CH;);(C2H;)I. But if sal- 
ammoniac and its analogues are molecular aggregates, two different 
bodies must be formed, which are expressed by the formule 
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N(CH;)s + (C.H;)1 and N(CH;)2(C,H;) + CH,I, and must b2 dis- 
similar, since the one contains a molecule of methyl iodide, and the 
other a molecule of ethyl iodide in its place. 

The first task of the authors was to prepare dim>thylethylamine, 
and this they.expected to do by the action of pure dimethylamine on 
ethyl iodide, since it is generally supposed that secondary amines pass 
into tertiary under the influence of alcoholic iodides. This was found 
not to be the case, for when dimethylamine was made to react upon 
ethyl iodide, no appreciable quantity of dimethylethylamine was ob- 
tained, bat hydriodic acid salts of dimethylamine and dimethyidiethyl- 
ammonium instead, thus : 


2N(CH;).H + 21C,H; = N(CH,),H.HI + (NCH,).(C,H,)0I1. 


This reaction seems to hold good not only in this case but also in the 
case of other volatile bases, since the action of dietlhylamine on 
methyl iodide produced a similar result. The authors have also 
endeavoured to investigate the reaction between some iodides and 
secondary amines with the same alcohol-radicle. Hofmann found in 
such a case the result expressed by the equation NH(C,H;), + 
IC.H; = N(C.H;);HI. The authors are now engaged in preparing a 
salt of similar composition with dimethyl-diethylammonium iodide 
from pure diethylamine and methyl iodide, with the intention of com- 
paring the two salts, N(CH;).(C,H;) + C,H; and N(C,H;).(CH;) + 
CH,I with each other. If they prove identical, it will be in favour of 
the quinquivalence of nitrogen and the unimolecular nature of sal- 
ammoniac; if not, it will prove that the salt is dimolecular, or at least 
that nitrogen does not possess five equivalent affinities, but that two of 
them differ in chemical activity from the other three. 


S F A. 


On the Supposed Formation of Ammonium Nitrite from 
Water and Nitrogen. By W. WeirnH aad A. WEBER (Deut. 
Chem. Ges. Ber., vii, 1745; Chem. Centr., 1875, 66). 


Ammonium nitrite is never produced in this way, but hydrogen per- 
oxide and ammonia form abundance of it, and this is the way in which 
it is formed in nature. 


G. T. A. 


On the Behaviour of Potassium Chlorite to Phosphorus Oxy- 
chloride (Preliminary Notice). By W. Sprine (Deut. Chem. 
Ges. Ber., vii, 1534; Chem. Centr., 1875, 18). 


By the action of phosphorus oxychloride on well-cooled potassium 
chlorite, a greenish-yellow gas is formed which is readily absorbed by 
water or caustic potash, without, however, reproducing chlorous acid 
or potassium chlorite. This gas is not chlorine, as is shown by 
Wolter’s reaction. When chlorous anhydride is passed over phospho- 
rus pentachloride, hypochlorous anhydride is formed, often with violent 
explorion, The generalisation of these results may perhaps lead to 


vi 


P' 


—O et 


~m 


~~ wes @ Ft DM ©} BS" O 


INORGANIC CHEMISTRY. 1001 


conclusions as to the quantivalence of chlorine. The author is in- 
vestigating the action of PCl; or POC], upon the other oxygen-com- 
pounds of chlorine. 

G. T. A. 


The Quantivalence of the Metals of the Rarer Earths. By 
'  L. F. Nitson (Deut. Chem. Ges. Ber., viii, 655—660). 


Ix this paper the author gives a description of the formation and 
composition of the various selenites of glucinum, cerium, didymium, 
lanthanum, yttrium, erbium, and thorinum, comparing them with the 
selenites of well-known metals, such as magnesium, nickel, cobalt, 
copper, zinc, manganese, aluminium, iron, and chromium, from which 
he concludes that the behaviour of glucinum to selenious acid and the 
close agreement of its selenites with those of the magnesium group, 
serves to confirm the views at present held with regard to the quan- 
tivalence of that metal. On the other hand, he finds that yttrium, 
erbium, cerium, lanthanum, and didymium group with aluminium, 
iron chromium, and iridium, whilst thorinum occupies a place by itself 
having no apparent relation either to the other metals of the rarer 
earths, or to tin or zirconium. 

In conjunction with O. Pettersson, the author is engaged in preparing 
considerable quantities of the pure earths, which he intends to reduce, 
and then to determine the specific heats of the metals, so as definitely 
to settle the question of their quantivalence. 


C. E. G. 


Oxidation of Metallic Aluminium. By C. Jenu and H. Hinze 
(Deut. Chem. Ges. Ber., vii, 1498; Chem. Centr., 1875, 2). 


A prece of aluminium was rubbed with soft leather impregnated with 
mercury. The rubbed surface grew warm and became dull, and in a 
few seconds whitish exfoliations gradually increasing to a height of 
3 mm. appeared, which were found to consist entirely of pure alumina. 
The presence of the mercury is necessary to produce this result. 


G. TF. A. 


Formation of Red Mercury Sulphide. By O. Haussmann 
(Deut. Chem. Ges. Ber., vii, 1746 ; Chem. Centr., 1875, 66). 


Tue method is based on the solubility of ammoniated mercuric chlo- 
ride (infusible white precipitate) in certain proportions in sodium 
thiosulphate. 

A solution of corrosive sublimate is added to excess of dilute am- 
monia, and then somewhat more of a concentrated solution of sodium 
thiosulphate than is necessary to dissolve the precipitate formed. On 
warming the liquid, cinnabar begins at once to separate. The am- 
monia and ammonium chloride present in the solution appear to be 
essential both to the formation and appearance of the cinnabar. The 
temperature of evaporation also plays an important part, the best 
Specimens being obtained between 70° and 80°. Attempts to dye 
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cotton goods by precipitating the cinnabar on their fibres were un- 
successful. 
G. F. A. 


Organic Chemistry. 


Combination of Thallium with Alcohol-Radicles. 
By F. Hartwia (Annalen der Chemie, clxxvi, 257—281). 


As thallium, in some instances, is analogous in its chemical behaviour 
to lead and in others to the alkali-metals, it has been impossible 
hitherto to determine accurately its place in the chemical system. 
It seemed probable, however, that its atomic weight and quantivalence 
might be satisfactorily established, if a compound could be obtained 
which would volatilise without decomposition so that its vapour- 
density might be accurately determined. For this purpose the author 
endeavoured to prepare thallium-triethyl, and in the course of the 
investigation also examined more fully the thallium-diethyl compounds, 
some of which had been previously obtained by Hansen (Deut. Chem. 
Ges. Ber., iii, 9). 

The thallium trichloride used in these experiments was prepared by 
passing chlorine into dry ether free from alcohol, in which thallium 
chloride was suspended until the latter was entirely dissolved; the 
ether and the chlorinated derivatives of it formed in the reaction were 
then removed by means of a current of dry carbonic anhydride, first 
at the ordinary temperature and finally at 30° to 35°. ‘The autho 
made several attempts to discover a method for estimating the amount 
of thallinm in the carbon compounds he was investigating, and ulti- 
mately adopted a process of which the following is an outline. The 
compound, after being oxidised by gently warming it with concen- 
trated nitric acid, is evaporated nearly to dryness on the water-bath, 
diluted with a little water, and neutralised with sodium carbonate. 
The thallium is then precipitated as iodide by means of potassium 
iodide and aksolute alcohol. 

Thallium-dicthyl chloride, T1(C,H;).Cl, was prepared by adding an 
ethereal solution of thallium trichloride to an ethereal solution of pure 
zinc-ethyl, the reaction being— 


Zn(C.Hs5)2 + TICl,; = T1(C.H;)2Cl + ZnCl. 


After the excess of zinc-ethyl had been decomposed and removed 
by means of water and dilute hydrochloric acid, the chloride was 
thoroughly washed and then crystallised several times from boiling 
water and finally from boiling absolute alcohol. It forms glistening 
scales, which are free from water of crystallisation: 100 parts of 
water dissolve 3°37 of the chloride at 92° and 2°76 at the ordinary 
temperature, whilst 100 of alcohol dissolve 0°33 at its boiling-point, 
and 0°12 at the ordinary temperature. It is almost insoluble in ether. 
It does not form any compound with platinic chloride, and when 
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heated to 190° decomposes with a slight explosion, thallium chloride 
and a combustible gas being produced. 

Thallium-diethyl iodide, T1(C.H;)21, was prepared by adding a solu- 
tion of barium iodide to a hot solution of thallium-diethyl sulphate. The 
precipitate, consisting of the iodide mixed with barium sulphate, after 
being well washed with cold water, was repeatedly extracted with 
boiling water. On cooling, the new compound separated in silky, 
glistening scales, which are ; ieee less soluble in alcohol than in water 
and quite insoluble in ether. 100 parts of water at 96° dissolve 0°34 of 
the iodide, and at the ordinary temperature 0°10: 100 of boiling alcohol 
dissolve 0°08 and 0°07 at the ordinary temperature. It rapidly be- 
comes yellow when exposed to light, and when heated to 195° decom- 
poses with slight explosion in a manner similar to the chloride. 

Thallium- diethyl sulphate, S['T1(C,Hs5)2|20;.—To prepare this com- 
pound, silver sulphate was added to a hot solution of thallium-diethyl 
chloride as long as chloride of silver continued to be formed; the 
solution was then concentrated and the sulphate purified by crys- 
tallisation from absolute alcohol. It crystallises in slender needles, 
which are very soluble both in water and in alcohol, but only slightly 
soin ether; 100 parts of water at 90° dissolve 87°31 of the salt, and 
at the ordinary temperature 65°42. It decomposes at 205° with a 
slight explosion. 

Thallium-diethyl phosphate, P{'T1(C2H,)2]30s, was prepared by acting 
on the chloride with excess of silver phosphate, evaporating the clear 
solution and collecting the crystals whilst the liquid was still hot. 
This was necessary, as the new salt is less soluble in hot water than 
in cold, so that the cold saturated solution when heated deposits a 
portion of the phosphate in tufts of colourless, glistening needles. it 
is readily soluble in water and in alcohol, but only slightly soluble in 
ether. 100 parts of water at 75° dissolve 20°70 of the salt and at the 
ordinary temperature 23°66. 

Thallium-diethyl nitrate, N{'T1(C2H;)2]03, prepared from the chloride 
and silver nitrate, forms small colourless crystals, which are mode- 
rately soluble in water, with difficulty in alcohol, and insoluble in 
ether. 100 parts of water dissolve 5°67 of the salt at 70° and 3°19 at 
the ordinary temperature. At 236° it decomposes with a powerful 
explosion. 

Thallium-dietlyl acetate, C,H;[T1(C2H;)2|O2, prepared from the chlo- 
ride and silver acetate in a manner similar to the nitrate, crystal- 
lises in slender, colourless needles, which are moderately soluble in 
alcohol and do not contain water of crystallisation. When gra- 
dually heated it behaves in a manner different from the other 
thallium-dietlhy] compounds, melting at 212° and distilling almost 
unchanged at 245°. 

Thallium-diethyl hydrate, T1(C.H;),.0H.—The attempts to obtain this 
compound by treating the chloride or iodide with silver oxide in a 
manner similar to that employed in the preparation of the correspond- 
ing tin and mercury compounds were unsuccessful, no action taking 
place even at 100°. The sulphate, however, in aqueous solution was 
easily decomposed by adding a slight excess of barium hydrate, pass- 
ing carbonic anhydride to remove the excess of baryta, and evaporating. 
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It forms colourless, hair-like needles, which possess in the highest de- 
gree the characters of a base, both its aqueous and its alcoholic solu. 
tions having a strongly alkaline reaction. Curiously enough, however, 
it seems to have no attraction for carbonic acid, and like the phosphate 
is more soluble in cold than in hot water. 100 parts of water at 88° 
dissolve 8:02 of the hydrate and at the ordinary temperature 15:12; 
100 of boiling alcohol dissolves about 10 parts. When heated gradu- 
ally to 211° it is decomposed with explosion. 

Various experiments were made in hopes of obtaining the thallium- 
triethyl but without success. Thallium-diethyl was heated with ethyl 
iodide and sodium, and also with an ethereal solution of zinc-ethy]; 
inflammable gases were produced, but no thallium-triethyl. Equally 
unsatisfactory results were obtained by treating the iodide with zinc 
ethyl, and also on heating thallium trichloride with zine ethyl. In this 
respect also the thallium compounds form a marked contrast to those 
of the other metals, such as tin and mercury, which form compounds 
with the alcohol-radicles. 


C. E. G. 


The presence of Ethyl Alcohol in Crude Wood Spirit. 
By V. Hemixian (Deut. Chem. Ges. Ber., viii, 661—662). 


In order to ascertain if methyl-ethyl ketone was present in the higher- 
boiling fractions of ordinary acetone, a sample of the latter, boiling 
between 70° and 80°, obtained from Messrs. Kahlbaum of Berlin, was 
submitted to careful rectification in Glinsky’s apparatus, when a frac- 
tion was obtained boiling between 78° and &0°. On examination, 
however, this was found to be not methyl-ethyl ketone, but ethyl 
alcohol, which on analysis gave numbers corresponding with the 
formula C,H,O, and was readily converted into ethyl benzoate and 
ethyl iodide. Ethylene dibromide was also prepared from it. 

On enquiry it was ascertained that the acetone had not been prepared 
from calcium acetate, but separated from crude wood-spirit by frac- 
tional distillation. As the amount is so considerable, one-fourth of 
the crude acetone, it is remarkable that the occurrence of alcohol in 
crude wood-spirit has not been before observed. 


C. E. G. 


Preparation of Ethyl Dibromacetate. 
By N. Remi (Deut. Chem. Ges. Ber., viii, 695). 


Tus ether is easily obtained by treating bromal with alcohol and 
potassium cyanide; it boils at 192°-—195°. 
C, S. 


Derivatives of Lepidene. 
By N. Zinin (Deut. Chem. Ges. Ber., viii, 695—696). 


Ween the needle-shaped oxylepidene is heated, it is resolved into two 
isomerides, which are more conveniently prepared by boiling the com- 
pcund for 12 hours with alcoholic potash or soda. About ? of the 
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product consists of an octohedral oxylepidene, which on reduction 
yields a hydrowylepidene, C.,H»2O2, crystallising in long needles which 
melt at 251°. On oxidation a new dioxylepidene, C.sHV3, is pro- 
duced, crystallising in plates which melt at 164° ; it is not decomposed 
by boiling alcoholic potash, while common dioxylepidene is resolved by 
it into deoxybenzoin and benzoic acid. Dichloroxylepidene is also con- 
verted by heat into two isomerides. One is readily soluble in alcohol, 
ether, and acetic acid, and forms rhombic crystals melting at 182° and 
losing one mol. of water at 200°. The other is less soluble in acetic 
acid and almost insoluble in alcohol and ether; it melts at 230°. On 
reducing it with acetic acid and zinc, long needles of C.sH,sCl,O are 
obtained, melting at 166° and dissolving readily in acetic acid but 
sparingly in alcohol. Another compound, C..H2C1,02, is formed at the 
same time, which dissolves but sparingly in acetic acid and forms 
needles melting at 261°. 
C. S. 


Preliminary Notice on the Preparation of Levulinic Acid. 
By F. Bente (Deut. Chem. Ges. Ber., viii, 416—418). 


FILTER-PAPER, deal shavings, and Caragheen moss yield levulinic acid 
on treatment with sulphuric acid, but the yield is small, except in 
the case of Caragheen, which yields about as much as cane-sugar. 
The moss is digested in a nitre-bath for eight days with 5 per cent. 
acid, the resulting solution diluted, and powdered marble added. The 
filtrate contains calcium formate and levulinate, which are separated 
by ether after addition of sulphuric acid. The salts of the acid thus 
obtained correspond with those obtained by the treatment of sugar 
with sulphuric acid. Besides formic acid, the lichen yields a non- 
crystalline, sweet-tasting levorotatory syrup. 

An isomeric silver levulinate has been obtained by precipitating the 
zinc with hydrogen sulphide from the zinc-salt mother-liquor and then 
forming a silver-salt. The crystals of this salt are small yellow 
nodules, slightly soluble in water but easily in concentrated zine 
nitrate solution. Wood and paper, by like treatment, yield similar 
results. The author thinks that the reason why Stutzer did not find 
levulinic acid in grasses, is that barium chloride was employed for 
precipitating sulphuric acid, whereas the carbonate is preferable, as 
concentrated hydrcechloric acid decomposes levulinic acid. — 


Researches on the Fatty Acids and their Alkaline Salts. 
Ry M. Bertruecort (Bull. Soc. Chim. [2!, xxiii, 290—292). 


Tue first five acids of the fatty series having been obtained in a state 

of great purity, the formation of their alkaline salts, both in solution 

and in the solid state, the stability of these salts in presence of water, 

and their reciprocal replacements, were studied. Nearly equal quan- 

tities of heat are evolved in the formation of the neutral salts of these 

acids with the same base in dilute solution ; the heat increases slightly 
VOL. XXVIII. 3% 
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with the molecular weight of the acid, and varies a little with the 
degree of dilution. 

The various isomeric acids of the butyl and amy] series, disengage 
exactly the same amount of heat in combining with the same base, and 
cannot, therefore, be distinguished by this means. 

The author prefers to examine the effects of combination with the 
components in the solid state, since the differences of stability ex- 
hibited by these compounds are then more accurately represented by 
their thermic variations, and the heat disengaged is less affected by 
external temperature. He has, therefore, measured the heat of solution 
of the salts above mentioned in the anhydrous state, and as definite 
hydrates ; and the heat of fusion of formic and acetic acids: the results 
are given in a table accompanying the communication. The three 
other acids, not being known in the solid state, had to be compared in 

- the liquid form. 

The heat of formation of the neutral salts of the fatty acids in the 
solid state, is less than the heat evolved, under similar circumstances, 
with stronger acids, such as sulphuric, nitric, or oxalic acids: formic 
acid, being the richest in its percentage of oxygen, evolves the largest 
amount of heat, but, contrary to the results obtained in solution, the 
heat diminishes as the molecular equivalent of the acid increases, and 
this diminution is correlative with a diminution in the stability of the 
salt. In proof of the latter statement, the author notices that the 
butyrates and valerates are slightly decomposed by water and by car- 
bonic acid; to the same cause, also, he attributes the ready decom- 
position of the alkaline salts of stearic and margaric acids under the 
influence of water at elevated temperatures. 

J. W. 


Acetic Anhydride. By M. Berruetor 
(Bull. Soc. Chim. [2], xxiii, 294). 


THE complete hydration of acetic anhydride is much more rapid in 
presence of an alkali than in presence of water only; in the first 
instance, it is completed in two or three minutes; in the latter case, 
only after the lapse of more than an hour. The old numbers, there- 
fore, representing the heat of combination of acetic anhydride and 
water, having been obtained by the action of water only upon the anhy- 
dride, required a very large correction for loss of heat by cooling; the 
author eliminates this correction and consequent liability to error, by 
making the anhydride react in presence of caustic soda. He finds 
that in forming the neutral salt (the strength of the solution being 
equivalent to one molecule in four litres), + 13°33 units of heat are 
disengaged ; from this it results that the hydration of acetic anhydride 
in presence of a considerable quantity of water, disengages 20°29 — 
13°33 = 6:96 units of heat. The old experiments gave 6°4 units. The 
new number is considered more exact. - 

J. W. 
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Amidocaprylic Acid. By E. ErLenmeyer and O. SIGEL 
(Annalen der Chemie, clxxvi, 341—351). 


(1.) Preparation of Oenanthol and Oenanthol-ammonia (Heptylalde- 
hyde-ammonia).—Oenanthol was prepared by distilling castor-oil and 
mixing the distillate with acid sodium sulphite. The white salt 
obtained was decomposed by solution of soda, and the oily layer, when 
separated from the water and mixed with anhydrous sodium sulphate, 
was dried and distilled. The compound obtained by mixing oenanthol, 
thus prepared, with ammonia, had the composition C;,H,,O.NHs. 

(2.) Preparation, Composition, and Properties of Amidocaprylic Acid. 
—Oenanthol-ammonia was mixed with an equal volume of anhydrous 
hydrocyanic acid, and after a lapse of 18 hours, four times the volume 
of hydrochloric acid (10 per cent. solution), was added. The liquid 
was then mixed with more hydrochloric acid and boiled, with the use 
of an upright condenser, for 18 hours. The dark-brown clear liquid 
was evaporated on the water-bath to remove excess of hydrochloric 
acid, and mixed with an aqueous solution of ammonia as long as any 
precipitate was formed. The yellowish-brown precipitate was washed 
with cold water as long as any traces of chlorine remained, and boiled 
with water and animal charcoal till colourless. Pure amidocaprylic 
acid crystallised out of the solution. The formula deduced from 
analysis is C,H;NO,. The following equations show the probable steps 
of the formation of the acid :— 


(1.) 


(2.) 


| 
CHNH, + HCN = a + HOH. 


OH CN 
(3.) C.H,; C.His 


| | 
CHNH, + (H,0), + (HCl), = CHNH,Cl + NH,Cl. 


N COOH 
(4.) C.His C.His 


| | 

CHNH,Cl + NH, = CHNH; + NH,Cl. 
| 

COOH coo 


Amidocaprylic acid crystallises in white lamine of mother-of-pearl 
brilliancy, soluble to a very slight extent in alcohol and ether ; in cold 
water they dissolve with difficulty, and require 150 to 160 parts of hot 
water to form a solution. The solution shows neither - “w nor an 
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alkaline behaviour to vegetable colours. The acid is perfectly volatile 
when carefully heated on platinum-foil, and does not pass through the 
liquid state. Like the other glycocines, it forms salts both with acids 
and bases. The salts with acids are decomposed by water, with sepa- 
ration of the amido-acid. 

(3.) Salts of Amidocaprylic Acid. — Amidocaprylic hydrochloride, 
C,H,,NO,.HCl, separates out on cooling from a solution of amidocaprylic 
acid in hot dilute hydrochloric acid, in the form of broad needles, but 
on evaporation of a solution prepared in the cold over sulphuric acid 
in asbestos-like needles. In both cases the crystals have asilky lustre, 
which they keep in dry air; in moist air they become dull, and give off 
hydrochloric acid escapes. 

Amidocaprylic Nitrate, CsH,,NO,.NO;H, prepared by cooling a warm 
solution of amidocaprylic acid in nitric acid, forms fine needles. By 
slow evaporation of a cold solution over sulphuric acid, large well- 


formed crystals of the triclinic system are obtained. A diagram of . 


one of these crystals, with measurements, accompanies the paper. 
The nitrate contains no water of crystallisation, and keeps its brilliancy 
in dry air. 

Amidocaprylic Sulphate (CsHi;NO-2)2.SO,H2.—Separates out on eva- 
porating a solution of amidocaprylic acid in dilute sulphuric acid in a 
desiccator in the form of four-sided tables, which can with difficulty be 
freed trom adhering sulphuric acid, since the salt is very readily de- 
composed by water. A salt could not be formed with platinum chlor- 
ide, since, on evaporation, colourless crystals of amidocaprylic chloride 
were formed. 

Copper-salt of Amidocaprylic Acid (CzH,.NO.).Cu.—Obtained by 
mixing a boiling solution of amidocaprylic acid with a solution of 
copper chloride (CsH,;NO,). + CuCl, = (CsHigNO,).Cu + (HCl)>. 

The following compounds have also been prepared :—Amidocaprylo- 
nitril, imidocaprylonitril, amidocaprylamide, imidocaprylanhydramide 
or imidocaprylimide, imidocaprylic acid, and will be described in a 
future paper. 


Constitution of Amidocaprylic Acid and its Analogues in the Series of 
Fatty Acids—Schorlemmer and Grimshaw showed that the oenanthol 
obtained from castor-oil is the aldehyde of normal heptyl-alcohol, and 
there is no doubt that oenanthol-ammonia has the following con- 
stitution :— 

H,C—CH, 


| | 
H,C CH, 


| | 
H,C CH; 


| 
HO—CHNH,. 


When this body is acted upon by hydrocyanic acid, CN, in the first 
place, takes the place of hydroxyl, with simultaneous formation of 
water. This cyanide or nitril is then changed, on the formation of 
amidocaprylic acid, by the replacement of the nitrogen of the cyanogen 
by O and OH, while ammonia is formed. According to the usual 
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view of the amido-acids, a carbo-acid would be thus produced, with the 
following formula :— 


C.His 
oo—ta 
| | 
HO NH. 


If it is considered that we have in this case in one molecule an 
amine and an acid, with two neighbouring carbon-atoms, and also that 
amidocaprylic acid is perfectly neutral, it seems highly probable that 
the carboxyl and amide are united as an ammonia salt or amine salt, 
so that amidocaprylic acid in the free state would be— 


a 
OC—CH 
| | 
O—NH,. 


The constitution of the other amido-acids is quite analogous, at 
least in the case of those in which the amido-group is attached to the 
carbon-atom next to the carboxyl, and the general formula is— 


R 
| 
OC—CH 
| | 
O—NH;. 


When R = H, we have glycocine. If another acid is united to 
such a so-called amido-acid, a true carbo-acid is formed, as— 


R 
| 
OC—CH 
i cal 
HO NH,Cl. 


If a salt, silver nitrate, for example, is combined with an amido-acid, 
the result is probably— 


R 
| 
+ 27 we 
| 
AgO NH;NO,. 


Bases can, in this case, as in other ammonia or amine salts, set the 
amine free, thus— 
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Whether the copper-compound before described belongs to this class 
of salts, or is an ammonio-cupric compound, must be determined b 
analysis. The glycocine compounds described by Horsford (Annalen, 
60, 1), are being investigated by the author, as well as the correspond- 
ing alanine-compounds. 


G. T. A. 


On Hydroxycaprylic Acid (Octylactic Acid), its Nitril, and 
Amide. By E. ErLtenmeyeER and O. Sicex (Annalen der Chemie, 
elxxvii, 102—110). 


THE authors, having succeeded in preparing amidocaprylic acid from 
oenanthol-ammonia, tried to obtain from oenanthol a hydroxy acid of 
the octave group, analogous to ethylidene-lactic acid, thus : 


CeHis _ 
H.O + NCH = CHOH 


| 
CN 
Oenanthol. Hydroxycaprylo- 
nitril. 


om C.His 
CHOH + (H,0),. + HCl = NH,Cl + CHOH. 


| 
CN COOH 
Hydroxycaprylic 
acid. 


Pure perfectly dry oenanthol was gradually brought into contact 
with an equal volume of anhydrous hydrocyanic acid. After 24 hours, 
the product obtained was boiled with two to three volumes of hydro- 
chloric acid (sp. gr. = 1:1) for six hours, a vertical condenser being 
used. Two layers were formed, an upper oily one of hydroxycaprylic 
acid, and a lower aqueous one, out of which sal-ammoniac crystallised 
on cooling. The same result was obtained by dissolving the product 
obtained by the action of hydrocyanic acid on oenanthol in 14 times its 
weight of concentrated hydrochloric acid (sp. gr. 1:19) for a quarter 
of an hour. The sal-ammoriac having been redissolved by addition of 
water, the two layers were separated, and the oily part, after treatment 
with ether, was dried over sulphuric acid. Hydroxycaprylic acid sepa- 
rated out in large yellowish laminw. It was further purified by 
solution in dilute caustic soda, addition of hydrochloric acid, and 
extraction with ether. The formula of the acid obtained was CsH10s; 
and it stands to oenanthol in the same relation as a-hydroxypropionie 
acid does to ethyl-aldehyde. 

Properties.—Hydroxycaprylic acid crystallises in large colourless 
plates of indeterminate form, which feel greasy to the touch, and can 
be cut like soap. Their melting-point is 69°5°. The acid is heavier 
than water, and dissolves in it with great difficulty. When melted 
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under water, it takes up water and forms an oil which no longer 
solidifies, but which, when dried over sulphuric acid, gives up water 
and becomes crystalline. It is easily soluble in alcohol and ether. 
The taste is sour, and at first cooling, becoming afterwards sharp and 
somewhat burning. At ordinary temperatures, the acid has no smell. 
When heated with hydrochloric acid in a closed tube to 120°, it splits 
up into oenanthol (which is partly polymerised), and formic acid, 
which partly separates into water and carbonic oxide. Hydroxycaprylic 
acid forms, with alkalis, salts which are easily soluble in water and 
even in absolute alcohol. The sodium salt is precipitated from an 
alcoholic solution by ether as a crystalline powder. ‘The salts of the 
alkaline earths and heavy metals are thrown down as crystalline pre- 
cipitates, soluble with difficulty, when sodium hydroxycaprylate is 
brought into contact with their solutions. The silver salt dissolves 
much easier in hot than in cold water. 

The ether of hydroxycaprylic acid (ethyl hydroxycaprylate), was 
formed by saturating a solution of two parts of the acid in one of abso- 
lute aleohol with hydrochloric acid gas, and leaving the liquid to stand 
for six hours. Excess of hydrochloric acid was removed by washing 
with water and a little sodium carbonate, and the ether was then dis- 
solved in ordinary ethy] ether and dried by anhydrous sodium sulphate. 
Calcium chloride is inapplicable, since it is dissolved both by the ether 
and its solution. The boiling-point of this ether was found to lie 
between 229° and 230° at 715 mm. Its formula is CsH,;0;C.Hs. 

Hydroxycaprylonitril.—The product obtained by the action of hydro- 
cyanic acid on oenanthol was freed from excess of the former by wash- 
ing, but with loss of material. It is better to distil off the excess of 
hydrocyanic acid on the water-bath, and afterwards in an open evapo- 
rating dish. The product obtained was left in contact with a piece of 
calcium chloride to remove the last traces of water. The formula of 
this body is CsH,;,NO. Hydroxycaprylonitril is a colourless, clear, oily 
liquid. It does not solidify even at — 16°, and at + 17° has the specific 
gravity of 0°9048, compared with water at the same temperature. It 
is indifferent to vegetable colouring matters. It is soluble to some 
extent in water, but the solution gives no hydrocyanic acid reaction 
when mixed in the cold with silver nitrate. If, however, it is boiled 
with silver nitrate, cyanide of silver is at once thrown down, and the 
smell of oenanthol becomes noticeable. It is easily soluble in alcohol 
and ether. It cannot be distilled, since even between 110° and 115° it 
begins to split up into oenanthol and hydrocyanic acid. An attempt 
to distil it by means of steam brought about the same decomposition. 
Treatment with caustic potash in the cold separates hydrocyanic acid. 
A solution of sodium carbonate gradually converts it into the amide, 
which separates in crystals. Cold hydrochloric acid (sp. gr. 11), 
produces the same change more slowly. Fuming hydrochloric acid 
converts it at once into the amide. 

Hydroxycaprylamide is prepared by mixing one part of hydroxy- 
caprylonitril with 14 parts of fuming hydrochloric acid (sp. gr. 1°19), 
while the temperature is not allowed to rise above 40°. A clear homo- 
geneous liquid is thus obtained, which solidifies to a mass of crystals, 
increasing considerably in quantity on addition of water. (This pro- 
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perty of hydroxycaprylonitril may be turned to great advantage in 
watching the coarse of the reaction of hydrocyanic acid on oenanthol. 
If the liquid dissolves perfectly in fuming hydrochloric acid, all the 
oenanthol is converted into nitril, but if oily drops remain, it must be 
allowed to stand for a longer time.) The analysis of the amide, dried 
over sulphuric acid, gave as the formula C,;H,,NO,. It is clear that 
the hydroxycaprylonitril, under the influence of fuming hydrochloric 
acid, first takes up only the elements of one molecule of water, probably 
as follows :— 


C.H,; C,H; 


| | 
CHOH = CHOH. 


| | 
CN +0H,  CONH, 


At the same time, it must not be forgotten that the hydrogen and 
oxygen atoms may be taken up according to the equation— 


CsHis C.His 
CHOH CHOH. 


| | 
CN + HOH C—NH 


| 
OH 


Such a compound should be regarded as hydroxycaprylic acid in 
which the oxygen-atom of the carboxyl is represented by the equi- 
valent radicle NH. It might be converted by water, just as well as 
the true amide, with separation of ammonia, into the true hydroxy- 
caprylic acid, since it only requires the substitution of NH by O. 
Whichever may be the true formula, the compound prepared by the 
authors possesses the following properties. It crystallises in white 
silky plates which are soluble with ditticulty in cold, but easily in hot 
water. It is also soluble in alcohol and ether, and is precipitated 
from the alcoholic solution by water in the crystalline form. The 
melting-point of the compound is 150°. When heated with hydro- 
chloric acid, it is quickly decomposed into hydroxycaprylic acid and 
sal-ammoniac. Further experiments on this amide, and on other 
chemical changes of hydroxycaprylic acid, conversion of the nitril into 
an amine, &c., are being carried out. ‘. 

G. T. A. 


On the Mode of Origin of Amidocaprylic Acid. By E. Ertey- 
MEYER and O. Sige (Annalen der Chemie, clxxvii, 111—144). 


A. Srrecker prepared alanine by the reaction of hydrocyanic acid 
upon aldehyde, explaining the change by the equation— 


0,H,0, + C.NH + 2HO — C;H,N0O,. 


He also obtained a crystalline body, hydrocyanaldine, C,H,.N,, by the 
action of hydrocyanic acid upon aldehyde-ammonia in presence of a 


an 


i ee ee ee 
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little hydrochloric acid. Limpricht prepared leucine from amylalde- 
hyde-ammonia, hydrocyanic acid, and hydrochloric acid. H. Strecker, 
whilst studying the reaction of hydrocyanic acid upon amylaldehyde- 
ammonia and ethylaldehyde-ammonia without hydrochloric acid, 
obtained the two crystalline nitro-compounds known as Strecker’s 
bases, the first one having the composition C,sH3;N;, the second 
C;H,;N;. He explained their formation by the equations— 


380 oH 02 + 30.NH + 2NH; —— CyHs3N; + 6HO, 
3(0,H,0,.NH;) + 80.HN = CiHsN; + NH; + 6HO. 


and 


Kohler obtained leucine by the reaction— 
C,,.H,3N; + 6H,O = 3(C,H,;NO.) + 2NH3. 


Hiifner also prepared leucine by Strecker’s method, and explained 
its formation in the same way. 

The authors’ view of the formation of hydrocyanaldine is that it is 
derived from three molecules of the amidopropionitril formed by the first 
action of hydrocyanic acid upon aldehyde-ammonia by the substitution 
of an atom of nitrogen for the three amide groups, with formation of 
two molecules of NH3, thus :— 


H;C 
| 
CH; HC CH 
| N\A 
32 CHNH, + — (NH,;), = NONON 
CN N —— 
H 
Amidoproprionitril. Hydrocyanaldine. 


His view of the formation of Strecker’s base from ethylaldehyde- 
ammonia is that it is hydrocyanaldine in which a C=N radicle is 


| 
changed, by addition of NH;, into the radicle H.N—C—NH. 
The compound discovered by Urech (formed by the action of nascent 
hydrocyanic acid upon aldehyde ammonia) C;H,N;, is considered by 
the author to be a dinitril, constituted as follows :— 


CH; CH; 
| | 

CH—NH—CH 
| | 

CN CN. 


It would thus be imidopropionitril, or the nitril of a dilactamic acid 
omologous with the diglycollamic acid of Heintz. If the composition 
of Strecker’s base, C,H,;N;, from ethylaldehyde, ammonia is compared 
with that of imidopropionitril, it may be supposed that a molecule of 
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amidopropionitril has become attached to one of imidopropionitril, 
= CH; 
| 
CH—N — CH 


thus :— 


7 Te 
CN CNH ON 


| 
_— 
CH;. 

Since the processes which take place in the formation of the glyco- 
cines by Strecker’s method are thus uncertain, the authors have inves. 
tigated the processes and products of the reaction of hydrocyanic acid 
on oenanthol-ammonia in the formation of amidocaprylic acid. 

Numerous experiments led to the conclusion that the only constant 
products of the action of hydrocyanic acid on oenanthol-ammonia were 
amido- and imidocaprylonitril (together with ammonium cyanide), 
That the result is a mixture of these nitrils, and not a compound cor- 
responding with Strecker’s base, C.,H,N;, is shown by the facts that 
(1) pure hydrochloride of the imidonitril was obtained by treating an 
alcoholic solution of the oil with strong hydrochloric acid; that (2) 
the amidonitril could be perfectly extracted by a dilute solution (5 per 
cent.) of hydrochloric acid; and that (3) products were obtained by a 
violent reaction, from which smaller quantities of amidonitril were 
obtained than from those which were formed in a more quiet reaction. 

Amidocaprylonitril and Amidocaprylamide. Preparation of the Ni- 
tril_—90 grams of oenanthol-ammonia and 120 grams of hydrocyanic 
acid (20 per cent.) are shaken up in a well-stoppered vessel till the 
temperature ceases to rise. The liquid then separates into two layers. 
After pouring off the aqueous layer, about 15) grams of hydrochloric 
acid (5 per cent.) are added, and after shaking and allowing to stand 
till clear, the hydrochloric acid solution is poured off from the oily 
layer. The latter is again treated with about 100 grams of acid. The 
undissolved oil is pure imidonitril. The acid solution also still con- 
tains some of this nitril, which is extracted by ether. The solution is 
next exactly neutralised with ammonia, when the amidonitril separates 
as a yellowish oil. This oil is dissolved in ether, and the solution is de- 
hydrated by calcium chloride. Hydrochloric acid gas is passed into the 
anhydrous liquid, and the crystalline precipitate obtained is filtered off 
and washed with absolute ether. When repurified by solution in 
alcohol and precipitation with absolute ether, the hydrochloride of 
amidocaprylonitril is obtained in perfectly pure, white, satin-like crys- 
tals, from which, when exactly neutralised with ammonia, the pure 
amidonitril separates. The formula of this nitril is CsH,.N,. It con- 
sists of an almost colourless oil, which possesses a peculiar somewhat 
sharp smell, and solidifies at — 8° to — 6°, but liquefies after at 0”. 
It is miscible in all proportions with alcohol and ether, but is almost 
insoluble in water. It dissolves perfectly in very dilute hydrochloric 
acid, but loses this property on keeping, because it becomes. changed 
int» imidonitril, with loss of ammonia. 


ril, 
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Salts of the Nitril—Only the hydrochloride and the platino- 
chloride have been prepared as yet. The preparation of the former 
has been already described. When dried over sulphuric acid it has the 
composition C,H;,N,Cl. It crystallises in white, satin-like, six-sided 
plates, which are easily soluble in water and alcohol, but insoluble in 
absolute ether. In concentrated hydrochloric acid they dissolve very 
little. 


The platinum salt is obtained by mixing a solution of the above with 
a solution of platinum chloride. It falls in yellow brilliant plates, 
which are almost insoluble in water, but are easily soluble in alcohol 
and a mixture of alcohol and ether. In absolute ether they are in- 
soluble. Its formula is C,,HN,PtCl,. 


Behaviour of the Hydrochloride of the Nitril to Hydrochloric Acid.—If 
the hydrochloride of the nitril is boiled with hydrochloric acid (sp. gr. 
1:10), or heated in a sealed tube to 140°, it is completely converted 
into the hydrochloride of amidocaprylic acid. When hydrochloric acid 
gas is passed into an aqueous solution of the hydrochloride of the 
uitril to saturation, with constant cooling, almost the whole quantity of 
the dissolved salt separates without change in the crystalline form. If 
the vessel is only dipped from time to time in cold water, a precipitate is 
obtained which is shown by analysis to consist of a mixture of hydro- 
chloride of the amidonitril with hydrochloride of the amido-amide. If 
the hydrochloric acid gas is passed in without cooling, a considerable rise 
of temperature takes place, and the separation of crystals begins only 
when the highest point is reached. These crystals consist of hydro- 
chloride of the amido-amide. 


Preparation of the Amide.—The hydrochloride of amidocaprylamide 
is freed from the mother-liquor and recrystallised from boiling alcohol. 
A cold saturated solution of the salt is then mixed with ammonia and 
shaken up with ether. After evaporation of the ether, a colourless 
syrup is left, which has a strong alkaline reaction, and gradually crys- 
tallises. The base is so difficult to prepare free from carbonate that 
the salts only were examined. 

The hydrochloride of the Amido-amide, prepared as above, has the 
formula CsH,N,OCI. It crystallises in small, brilliant, flat prisms, 
which are more soluble in water and alcohol when hot than when cold. 
The salt is precipitated from its solution by hydrochloric acid, and 
therefore the platinum salt of amidocaprylamide can be obtained only 
from a neutral solution. This salt is precipitated from a solution of 
the pure hydrochloride on addition of a neutral solution of. platinum 
chloride, in four-sided plates with truncated summits, which dissolve 
with difficulty in water but are more easily soluble in alcohol. Its 
formula is CisHasN,O.PtCly. 

Carbonate of Amidocaprylamide.—Attempts were made to prepare 
this salt—(1) by passing carbon dioxide into an aqueous solution of 
the free base ; (2) by mixing a saturated solution of hydrochloride of 
amidocaprylamide with sodium bicarbonate; (3) by mixing the solu- 
tion with sodium monocarbonate. The results obtained in these reac- 
tions gave, as the approximate formula of the body, (CsHisN20).CO,. 
The salt obtained is therefore not a regular carbonate of the amidoy 
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amide, since it wants a molecule of water, the elements of which must 
have separated during its formation.* 

When this salt is mixed with a solution of barium chloride at ordi- 
nary temperature, hard, warty, crystalline bodies separate after a time, 
and stick to the walls of the vessel. If the solutions are heated on the 
water-bath, or boiled, pure barium carbonate is thrown down. The 
crystalline precipitate seems to be the salt of the acid — 


me 
CHNH—COOH 
| 

CONH:. 


which is produced simultaneously with the hydrochloride of the amido- 
amide. It is difficult to assign a name to the acid of carboxylamido- 
caprylamide; perhaps caprylamidimidocarbonic acid might do. On 
heating the above-mentioned amidocaprylamide salt of this acid with 
caustic potash on the water-bath, it splits up into potassium carbonate, 
ammonia, and amidocaprylic acid. The hydrochloride of the amido- 
amide splits up, on heating with hydrochloric acid, into the hydrochlo- 
ride of the amido-acid and sal-ammoniac, so that a progressive change 
takes place from the amidonitril through the amide into the amido- 
acid. 

Imidocaprylonitril.—It has been already stated that the oil obtained 
from hydrocyanic acid and oenanthol-ammonia, after treatment with 


* This might take place in two ways: the elements of water arise either from 
the base itself, or from a hydroxyl group of the carbonic acid and an atom of hydro- 
gen from the base. The first of these ways may again be divided into two, as the 
following formule show :— 

(1.) Carbonate. 
Os C.His 


CHNH,;0—CO—OH;N—CH 


| 
CONH, CONH;. 
(2.) Anhydride by removal of H,O from base. 
(a.) CeHis CeHhs (6.) CeHis 


CHNH;0O—CO—OH,N—CH CH—NH, — O 


- 
ON CONH; CO CNH do 


ae J | 
NH, CHNH,—O 


(3.) Anhydride by removal of H,O from carbonic acid and base. 
CeHis CeHis 
H—NH—CO—o—H,N—OH 
ONH, box H3. 
The last is the most probable case. 


~~ ee =| © Oe ot et 
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dilute hydrochloric acid, consists of imidocaprylonitril. The formula 
of this body is CisH2)N;. It consists of a thick, colourless oil, which 
crystallises between 5° and 6°. It dissolves easily in alcohol and ether, 
but to a very slight extent in water and dilute hydrochloric acid. It 
is decomposed by boiling with silver nitrate, silver cyanide and 
oenanthol being formed. 

Behaviour of Imidocaprylonitril to Hydrochloric Acid on Heating.— 
When the nitril is boiled with fifteen times its quantity of hydrochloric’ 
acid (20 per cent.) for half-an-hour, with a vertical condenser, and is 
then distilled, the products are hydrochloric acid, formic acid, hydro- 
eyanic acid, and oenanthol. The residue consists chiefly of hydro- 
chloride of amidocaprylic acid. The authors expected that the 
following reaction would take place :— 


CsHis C.His C-His C.His 


| | | | 
(H—NH—CH + HOH + HCl = CHNH,Cl + CHOH 


| | | | 
CN CN + (HOH), + (HCl), COOH COOH + (NH,Cl):. 


But either no hydroxycaprylic acid is formed, or it is decomposed again 
into oenanthol and formic acid. A small portion of the nitril appears 
to experience some other metamorphosis. 

Imidocaprylic Acid—A mixture of hydrochloride of imidocaprylo- 
nitril with excess of fnaming hydrochloric acid was exposed in sealed 
tubes for three hours to the heat of boiling water. The yellowish 
brown masses which floated on the liquid were removed from the tube 
and boiled with sodium carbonate till hydrochloric acid gave no pre- 
cipitate with the filtrate. The solution was saturated with hydro- 
chloric acid, and the precipitate collected and washed to remove 
hydrochloric acid When dried over sulphuric acid the body was 
found to have the formula C,.>H;,NO,. 

Properties.—Imidocaprylic acid is a white crystalline powder, devoid 
of smell and taste, becoming pasty at 180°, turning brown between 
180° and 190°, and melting between 210° and 215°, to a brown liquid, 
which adheres in streaks to the sides of the tube, showing that the 
acid has suffered decomposition in melting. The acid is insoluble in 
ether, slightly soluble in hot water and alcohol, but almost insoluble in 
the cold, and therefore has only a faint acid reaction. It is easily 
soluble in caustic and carbonated alkalis, and expels carbonic acid from 
the latter. The solutions of its alkaline salts give precipitates with 
solutions of the salts of the alkaline earths. 

The calcium salt of the imidocaprylic acid falls as a subcrystalline 
precipitate when a solution of the sodium salt, prepared by exact 
neutralisation of the acid with sodium carbonate, is mixed with a solu- 
tion of calcium chloride. It consists of (CisHsNO,).Ca and is 
therefore an acid salt. Since it was produced from a neutral liquid, it 
might be supposed that a carboxyl group had become attached to the 
NH group, and so that the imido-group would unite with hydrochloric 
acid in the place of the carboxyl— 
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C.His C,H 8 


| 
CH—NH,—CH + Cl = CH—NH,—CH 


2a a | | 
co—O0 COOH H~ COOH boox. 


When the imido-acid is boiled with hydrochloric acid (20 per cent.), 
it dissolves without decomposition, and brilliant needle-shaped crystals 
of hydrochloride of the imidocaprylic acid separate on cooling. When 
mixed with water, these crystals are decomposed into a white powder 
easily soluble in ammonia, while hydrochloric acid passes into the solu- 
tion. When the acid is heated with hydrochloric acid of 40 per cent. 
in sealed tubes to 180° for several hours, hydrochloride of amido- 
caprylic acid is formed, together with a dark oil (polymerised 
oenanthol). 

Imidocaprylimide.—The body which remained undissolved by sodium 
carbonate in the preparation of the imido-acid, was rubbed up with water 
and shaken with ether. Amidocaprylic acid remained undissolved. 
By passing hydrochloric acid gas into the solution, crystals were ob- 
tained, which were filtered off, and again boiled with sodium carbo- 
nate. An oily body was thus formed which crystallised on cooling, 
and from which the imide was separated by lead sulphide. The con- 
stitution of this body may be represented as— 


C.His ‘aia 
H—NH—CH 

| | 

CO—NH—CO. 


It melts at 79°5°, and is decomposed by a strong heat. It is insoluble 
in cold, and only slightly soluble in hot water. In alcohol and ether 
it dissolves easily. 

The hydrochloride is obtained by passing hydrochloric acid gas into 
the solution in ether, and has the composition C,,HjN,O0,HCI. It is 
decomposed by hot water into hydrochloric acid and the free base. 

Conclusions.—The formation of amidocaprylic acid according to 
Strecker’s method for the preparation of the glycocines, does not take 
place exclusively in the way described in the paper in the Annalen, 
celxxvi, 345, since imidonitril is always formed, as well as amidoni- 
tril, by the action of hydrocyanic acid on oenanthol-ammonia. In fact 
it would seem that two-thirds of the molecules of the oenanthol- 
ammonia which take part in the reaction are converted into the imido- 
nitril. Whether the two nitrils join in forming the base corresponding 
with Strecker’s base, or whether they remain simply mixed together, 
is a matter of indifference as regards the formation of the amido-acid. 
In any case two-thirds at most of the carbon is converted into the 
amido-acid. Strecker’s view of the glycocine of the octane group is 
not confirmed. The cause of the mall amount of amidocaprylic acid 
obtained is partly that the amidonitril undergoes a spontaneous decom- 
position into ammonia and imidonitril, and that the latter, when the 
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reaction between the hydrocyanic acid and oenanthol-ammonia is too 
violent, is at once formed in Jarge quantity, and also that the beha- 
viour of the imidonitril with hydrochloric acid varies with the tempera- 
ture and point of concentration. In order to obtain the largest possible 
quantity of the amido-acid, it is necessary to use a dilute solution of 
hydrocyanic acid, containing at the most 20 per cent., and to extract 
the products of the reaction as quickly as possible by boiling with a 
20 per cent. solution of hydrochloric acid. It is also advisable to 
heat the residue with a solution of hydrochloric acid of 40 per cent. 
up to 180°, and again extract the amido-acid. The authors also 
think that their researches have indicated the lines for the study of 
hydrocyanaldine and Strecker’s bases, and that in the behaviour of 
imidonitril to silver nitrate on the one hand, and to hydrochloric acid 
under various conditions on the other, they see a confirmation of his 
view of the constitution of Urech’s compound, C,H,N3. _“«* 


Isopropyl and Allyl Sulphocyanates. By G. GerRLicH 
(Deut. Chem. Ges. Ber., viii, 650—653). 


Durinc the preparation of a large quantity of mustard oil from potas- 
sitm sulphovyanate and the allyl iodide obtained from glycerin and 
phosphorus iodide, the author obtained a liquid specifically lighter than 
water, which, on analysis, was found to be isopropyl sulphocyanate, 
C,H;SN. It boiled at about 152°, and its density at 15° was 0°974. 
It gave the usual reactions of the alcoholic sulphocyanates when treated 
with sulphuric acid and with nascent hydrogen. It was doubtless 
derived from isopropyl iodide produced from the glycerin simul- 
taneously with the allyl iodide. 

In order satisfactorily to settle this point, and also, if possible, to 
obtain the corresponding allyl compound, allyl alcohol was prepared 
by Tollens and Henninger’s method, and then converted into allyl 
bromide. On adding this to a cold alcoholic solution of potassium 
sulphocyanate, a reaction took place on standing, large quantities of 
potassium bromide being deposited, and allyl sulphocyanate produced. 
If, however, the solution was boiled, mustard-oil (allyl sulphocar- 
bimide) was obtained. Allyl iodide yielded similar results. The . 
author prefers to prepare the sulphocyanate by the action of allyl 
bromide on potassium sulphocyanate at 0°, and, after filtering off the 
potassium bromide, separating the new compound by the addition of 
ice-cold water ; it may then be drawn off by a pipette. On attempt- 
ing to distil allyl sulphocyanate, C,H;SN, the temperature at first rises 
rapidly to about 161°, and then gradually sinks, whilst a powerful 
odour of mustard-oil becomes apparent. In fact, on heating the liquid 
m a flask with an inverted condenser it is entirely converted into 
mustard-oil. The density of the sulphocyanate at 15° is 1056. Un- 
like the mustard-oil, it gives no precipitate with an ammoniacal solu- 
tion of silver nitrate, and when gently heated with alcoholic potash 
the liquid gives the sulphocyanate reaction with ferric chloride. 
Strong ammonia solution has no action on allyl sulphocyanate. 

C 


E. G. 
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Substitution Amido- and Phosphido- Acids. By J. W. Brijut 
(Deut. Chem. Ges. Ber., viii, 479—487). 


THE substance produced by the combination of triethylamine and 
ethyl chloracetate is the representative of a small class of remarkable 
bodies, the constitution of which the author has undertaken to eluci- 
date by the study of triethyl-glycocine. He regards the chloride as 
having the constitution shown in the equation :— 


CH.Cl C,H; 
| H 
CO.OC.H; + N(C.Hs)s = CH N(C.Hs)>2 


CO.OC.H; Cl 
The fact of the elimination of water, inferred by Hofmann, in the 


formation of the free base, by action of silver oxide, is readily ex- 
plained :— 


C.H; C.H; 
| H 
ae ae + AgOH = ig N(C.Hs)2 + Ag(Cl + C.H;.0H. 
l 


CO.OC.H, CO.0H 


The HOH in the nascent state exchanges an atom of H for C,H;. 
To triethylamido-acetic chloride, either of the two formule— 


 » CH,——-N(C,H,)s 


| 

CH—N(CiH)s, or d 
1 

— CO.OH 


might be assigned. But there is this essential difference between 
them ; in the first the N is united to three, and in the second to four 
- earbon atoms. The chlorine, in a body of the constitution of the first, 
occupies a place like that which it fills in (C.H;)2.N.HCl; while in the 
second it plays the same part as in (C,H;),N.Cl. In the former 
case it would be easily displaced by the action of alkalis; and in the 
latter by that of silver oxide. Now a solution of triethylglycocine 
chloride is not acted upon by ammonia, or by strong alkalis, and this 
leads to the conclusion that neither can the first formula be accepted 
as representing the constitution of this substance, nor can triethyl- 
glycocine be regarded as thus constituted :— 


C,H, 

| 
CH—N(C,H,), 
CO.OH. 
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but as corresponding with :— 


CH,.—N(C2H;5)s 
CO—-O. 


The results of many elementary analyses by the author give the 
composition of the substance as C;H,,NO,; and several facts he cites 
as to its behaviour when distilled, appear to support his views. The 
formulz of analogous phosphorus-compounds, and that of the hexa- 
methyl-diamidobenzoic acid discovered by Griess, are also discussed. 


R. R. 


Methylanthracene and some of its Compounds. By O. Fiscumr 
(Deut. Chem. Ges. Ber., viii, 675, 676). 


Wuen a mixture of this hydrocarbon with alcohol and concentrated 
nitric acid is heated on a water-bath, a violent reaction sets in; and as 
soon as two-thirds of the alcohol are evaporated, and a little water is 
added, a yellow precipitate of methylanthraquinone, C\s5H O02, separates 
out on cooling. It melts at 162°—163°, and sublimes in needles or 
small plates. It is moderately soluble in ether, acetone, chloroform, 
and boiling alcohol, sparingly in acetic acid and benzene, and crystal- 
lises from these solutions in small needles. On heating it with zinc- 
dust and caustic soda, it gives Liebermann’s anthraquinone reaction. 
It yields a crystallised bromo-compound, which, when heated with 
potash, is converted into methylalizarin, CysHiO, which, however, is 
more readily obtained by heating the quinone with fusing sulphuric 
acid, and fusing the disulphonic acid with potash. It sublimes on 
heating in tufts of small needles, melting at 250°—252°, while pure 
alizarin melts at 275°—277°. It dissolves in alkalis with a blue colour, 
and this solution gives blue precipitates with calcium and barium salts. 
It dyes mordanted cloth like alizarin, and its alkaline solution gives 
the same absorption-spectrum as the latter. 
C. S. 


Action of strong Sulphuric Acid on Cerulignone and Hydro- 
cerulignone. By HE. Fiscuer (Deut. Chem. Ges. Ber., viii, 158). 


CeRULIGNONE dissolves in strong sulphuric acid with a blue colour, 
and evolution of sulphur dioxide ; on dilution the blue tint disappears, 
and a brown body separates, becoming crystalline on standing: hydro- 
cerulignone also yields the same product on treatment with sulphuric 
acid, but the conversion is not perfect. 

_ Crude coerulignone may be conveniently purified by treatment with 
iron filings whilst suspended in water until the colour has quite dis- 
appeared, and only the brown ferrohydroxide tint is visible; the residue 
1s then exhausted with alcohol, and the hydroccerulignone crystallised 
after evaporation ; finally, the alcoholic solution of hydroccrulignone 
8 treated with ferric chloride, whereby coerulignone is thrown down 
in pure violet-red crystals, which are rendered blue by crystallisation 
from phenol. 

VOL. XXVIII. 44 
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The brown product formed by the action of sulphuric acid is but 
sparingly soluble in cold water, more readily in hot water, ether, 
benzene, ligroin, &c. ; alcohol, however, even when cold and somewhat 
dilute, readily dissolves it. It contains no sulphur, and is not converted 
into cerulignone by oxidising agents such as ferric chloride or potas. 
sium dichromate. Reducing agents, also (zinc and hydrochloric acid, 
oriron filings and acetic acid), have no action on it. Its solutions have 
a peculiar bitter taste; with alkalis it yields dark-green solutions, 
apparently forming saline combinations; the tinctorial power of these 
is great, and hence a very minute amount can be readily detected by 
the addition of ammonia; acids re-precipitate the brown substance from 
solution. The body thus purified gives numbers agreeing with the formula 
C15 H60., the potassium salt being Cy;HisK2Ox, or C,;HyyK.0,.2H,0. The 
water of crystallisation is partly lost at 65°, wholly at 100°. This salt 
is precipitated by adding alcoholic potash to an alcoholic solution of 
the body, it being less soluble in alcohol than in water. The barium 
salt, C,;H\,BaQO,, can be obtained from this by double decomposition, 
or by adding an alcoholic solution of the substance very slowly to 
aqueous barium hydroxide; in water it is almost insoluble, in absolute 


alcohol and ether quite insoluble. 
C. R. A. W. 


Preparation of Di- and Trinitrophenetol. By P. Townsenp 
Austen (Deut. Chem. Ges. Ber., viii, 666). 


THE corresponding nitrated monochlorobenzeues are dissolved in abso- 
Inte alcohol, and to the solution about twice as much sodium is added 
as required by the equation :— 


C,H;(NO,).Cl + NaOC.H; = C.H;(NO,.).0C.H; + NaCl. 


A violent evolution of hydrogen takes place, the liquid acquires a 
deep red colour, and a brown crystalline precipitate is formed. When 
all the sodium has dissolved, water and hydrochloric acid are added, 
and the precipitate is purified by re-crystallisation from alcohol, to 
which animal charcoal is added. 

It is very remarkable that in this reaction neither an amido- nor an 
azo-compound is formed. The higher alcohols gave only black slimy 
masses, and mononitrochlorobenzene and alcohol yielded dichlorazoxy- 
benzene. Benzyl alcohol, and dinitrobromobenzene gave a yellow 
body, which seems to consist of dinitrodibromazoxybenzene. 

C. $. 


Dinitrocresols. By J. Piccarp 
(Deut. Chem. Ges. Ber., viii, 685—687). 


A RED powder, called “saffron surrogate,” which is used for dyeing 
butter and cheese, consists of the potassium salts of two dinitrocresols. 
One of them is the known compound melting at 84°, and found in 
commerce as “gold-yellow.”” The second compound is a new dinitro- 
eresol; it crystallises from alcohol in large yellow needles melting at 
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86°, and differs from its isomeride by forming yellow and not red salts, 
vesembling, in that respect, the other dinitrocresol called ‘ Victoria- 
yellow,” which, however, melts only at 110°. 


C. §$. 


Nitronaphthols. By C. Lissermann 
(Deut. Chem. Ges. Ber., viii, 689—690). 


Tue two isomeric nitronaphthols yield both one and the same dinitro- 
naphthol, melting at 138°. This shows that not only does the nitro- 
naphthol melting at 164° contain the nitroxyl and hydroxyl in the 
same aromatic nucleus, but that this is also the case with the dinitro- 
naphthol melting at 128°. This is further proved by the fact that 
this dinitronaphthol, when oxidised, yields phthalic acid. The two nitro- 
naphthols correspond with the two nitrosonaphthols which Fuchs has 
described. 


a. Nitrosonaphthol (white), 8. Nitrosonaphthol (yellow), 


m.p. 175°—185°. m.p. 145°—150°. 
a, Nitronaphthol, m.p. 164°. 8. Nitronaphthol m.p. 128°. 


C. $8. 


Preparation of Snow-white Salicylic Acid from the Crude 
Acid. By Ava. Rauterr (Deut. Chem. Ges. Ber., viii, 537). 


Tue artificial salicylic acid made by Kolbe’s process has always a 
more or less strongly-marked yellow tint; this can be removed, ac- 
cording to Kolbe, by converting the acid into an ether and then 
saponifying with soda-ley; the methyl and ethyl ethers have, however, 
such high boiling-points that much acid is lost by decomposition; the 
author never succeeded in obtaining more than one-fourth of the acid 
in a pure state by this means. Although salicylic acid cannot be 
sublimed unchanged, as it splits up into phenol and carbon dioxide, 
it yet can be readily volatilised by means of superheated steam. For 
this purpose the author uses a copper vessel with a double bottom 
containing about a kilogram of acid, and having paraffin in the hollow 
space, the temperature of which is shown by a thermometer ; two tubes 
are connected with the vessel for the inlet of steam, and to carry off 
the vapours. The paraffin is heated to 170°, and then superheated 
steam at 170° passed through it; the vapours are condensed by means 
of a tin tube with a water-jacket, and finally the solid condensed acid 
is pressed and recrystallised from boiling water. Pump-water, and 
filter-paper not carefully washed with hydrochloric acid must be 
avoided, as the iron present therein gives a reddish coloration to 
the acid; only small quantities of phenol are formed in the process, 
and these are perfectly removed by recrystallisation. The whole 
operation lasts about two hours, and is facilitated by diminishing the 
pressure to half an atmosphere or thereabouts. 

The copper boiler may be conveniently constructed of two wide 
copper tubes placed concentrically one within the other, the ends being 
closed by copper plates well brazed on; when large wey of acid 

A 
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are to be purified, a stirring arrangement is desirable to bring the acid 
more fully into contact with the superheated steam. The exit-pipe 
must be at least 3 centimeters’ diameter to prevent stoppage by con- 
densation of salicylic acid ; the tin condenser should be tolerably wide, 
and must be continually cleared throughout the whole process, with 
a glass rod or a thoroughly-boiled slender cleft stick of firwood; 
otherwise it will become blocked, notwithstanding the stream of con- 
densed water; a small stream of cold water may advantageously be 
allowed to enter the condensing pipe at the end nearest the copper 
vessel. . 


C. R. A. W. 


The Reduction of Benzoyl-isophthalic Acid. By Tu. Zincxe 
(Deut. Chem. Ges. Ber., viii, 319—321). 


THE product of the action of zinc and hydrochloric acid on benzoyl- 
isophthalic acid is not a benzhydroxylic acid, as at first supposed, but 
a monobasic acid containing C;;HO,. 

All attempts to obtain either the acid 


COH 
C,H; —CH—C.H.¢ 
| COOH 
OH 
CH,OH 


or the acid C,H,—CH—O.H by the above-mentioned re- 
| COOH 


duction failed. Some experiments on which Rotering is engaged tend 
to show that 8-benzoyl-benzoic acid fixes H,, a benzhydryl-benzoic acid 
being produced ; this however splits up into water and the anhydride 


C,H;—CH—C,H, 
| | 
O—CO, 
but this anhydride still acts, to a certain extent, like an acid. Hence 


the author concludes that the monobasic acid, C,;H,O,, is an anhydride 
constituted as follows: 


C,H;—CH—C,H;.CO.H 


O — CO. 
T. B. 


Benzyl Cyanate. By C. L. Jackson 
(Deut. Chem. Ges. Ber., viii, 321). 


Benzyl Seleniocyanate, C;H;SeCN, is produced when benzyl chloride 
acts on potassium seleniocyanate; it forms beautiful white prismatic 
needles, having a much more repulsive odour than that of benzy] sul- 
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phocyanate. It melts at 71:5°, and is insoluble in water, but readily 
soluble in hot alcohol or ether. 

Nitrobenzyl Seleniocyanate, C;H.(NO,)SeCN, was obtained by treat- 
ing the above compound with cold fuming nitric acid; also by the 
action of nitrobenzyl chloride on potassium seleniocyanate. It forms 
groups of white needles which melt at 122°5, and has a less powerful 
odour than benzyl seleniocyanate. Water and cold alcohol scarcely 
dissolve it, but it is soluble in aqueous sal-ammoniac. 


2 & 


Action of Phosphorus Pentachloride on Ethyl Phenyloxamate. 
By H. Kuinaer (Deut. Chem. Ges. Ber., viii, 310). 


Tus ether is obtained, together with oxanilide, by heating ethyl 
oxalate with aniline. It forms large plates or prisms, melting at 66°, 
and dissolving readily in ether, alcohol, and benzene. From water it 
crystallises in small needles, melting at 64°5°—65°. Acetyl chloride con- 
verts it into ethyl phenylacetyloxamate, C,H;0.CO.CON(C.H;0)C,H;, 
forming large prisms or plates melting at 66°—67°. When the 
phenyloxamate is treated with bromine, the monobromophenyl-com- 
pound is formed, crystallising in plates or flat needles which melt at 
154°—156°, and yield on saponification the bromaniline melting at 
31° —62°. 

On heating gently the phenyloxamate with phosphorus pentachloride, 
it is converted into ethyl-phenyl dichloracetate, C,H;0.CO.CCl,.NH.C,H;, 
which crystallises from petroleum-naphtha in needles melting at 71°. 
It isa very unstable body ; water resolves it into hydrochloric acid and 
ethyl phenyloxamate. On heating it for some time to 80°—90°, or 
quickly to 110°, it loses hydrochloric acid and yields the compound 
C,H;0.CO.CCI—NC,H;, which crystallises in needles melting at 91°. 
By the action of aniline both chloro-compounds yield an anilide form- 
ing yellowish-green spangles, melting at 134°—136°, and when the 
chlorides are heated above 90°, carbonic oxide, hydrochloric acid, ethyl 
chloride, and some carbon dioxide are evolved, and a crystalline residue 
is left. 


Cc. S. 


Derivatives of Alphatoluic Acid. By A. BrernrHsEN 
(Deut. Chem. Ges. Ber., viii, 691—693). 


Phenylethylamine, C;Hs.C,Hy.NH2, is formed by the action of nascent 
hydrogen on benzyl cyanide. It dissolves sparingly in water, freely in 
ether, and crystallises in small plates, having a characteristic smell. 
It volatilises with steam, and is a powerful base. The hydrochloride 
C.H;.C,H,.NH».HCl1 is readily soluble in water, and forms needles. 
The platinochloride (C,.Hs.C,Hy.NH,.HC1),PtCl, crystallises from boil- 
img water in yellow, microscopic plates. By the action of hydrogen 
sulphide on an alcoholic solution of benzyl cyanide containing a 
little ammonia, two compounds are formed. One, which is probably 
C.H;.CH,.C(NH)SH, crystallises from dilute alcvhol in long white 
needles; its aqueous solution precipitates metallic salts, and caustic 
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potash resolves it into potassium sulphide and benzyl cyanide. The 
second compound appears to be C,H;.NH2.CH,.CS.NH,; it is readily 
soluble in alcohol and ether, sparingly in water, and its solution de- 
composes metallic salts, with formation of a sulphide. 

When equal molecules of water and benzyl cyanide are heated to 
250°, phenylacetamide, C,H;.CH,.CO.NH,, is formed, which has already 
been described by Strecker and Weddige. “2 


The Dicarbonic Acids from Benzenedisulphonic Acid. By 
vy. Meyer and W. Micuter (Deut. Chem. Ges. Ber., viii, 
672—674). 


BENZENEDISULPHONIC acid yields, according to Garrick and Fittig, only 
terephthalic acid, while Barth and Senhofer obtained isophthalic acid. 
Both statements are correct, the authors having obtained sometimes 
one and sometimes the other acid. It appears, therefore, that benzene- 
disulphonic acid is, according to the mode of preparation, either a 
meta- or a para- compound, or a mixture of both. 

C. S. 


Action of Phosphorus Pentachloride on the Amides of Sulpho- 
acids. By O. WatuacH and T. Hutu (Deut. Chem. Ges. Ber., 
viii, 317—319). 


Wuen phosphorus pentachloride acts on the amide of benzene-sul- 
phonic acid, Wichelhaus’s phosphamide, C,H,.SO,.NH.PCl, is pro- 
duced ; the reaction being probably as follows :— 


0O,H;SO..NH, + PCI; = C.H;.SO..NH.PCI, ~ HCl + Cl.. 


An estimation of the liberated chlorine confirmed the above equa- 
tion, and it was found that phosphorus trichloride will not effect the 
change indicated above ; as its action on the amide leads to the pro- 
duction of a body containing more chlorine than Wichelhaus’s phos- 
phamide. 

The action of phosphorus pentachloride on benzene-sulphanilide, 
C.H;.SO,.NH.C,H;, leads to the production of phosphorus trichloride 
and a crystalline substance, but as these results bear on Wichelhaus’s 
research, a wish is expressed that he may himself investigate the 
matter. 

T. B. 


Ca = 4 


bed Cte eet lle ell mlli ll OC 
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Nitrobenzenesulphonic Acids. By H. Limpricur 
(Annalen der Chemie, clxxvii, 60—78). 


Wuen benzenesulphonic acid is dissolved in nitric acid, three nitro- 
benzenesulphonic acids are formed, of which the a-acid forms about 
90 per cent. The same acids are produced by dissolving nitrobenzene 
in fuming sulphuric acid, but in this case the a-acid still more pre- 
ponderates. 

a-Nitrobenzenesulphonic Acid is readily obtained pure by recrystallis- 
ing its calcium, or better the barium salt, or by converting the potas- 
sium salt first into the chloride and then into the amide, which when 
heated with concentrated hydrochloric acid for 6—10 hours, yields the 
pure ammonium salt of the a-acid. The free acid crystallises from 
water or alcohol in large deliquescent plates. C,H,(NO,)SO,;NH, 
crystallise in transparent, brittle prisms. C,H,(NO,)SO;K forms 
plates or long needles. C;H,(NO,)SO;Na crystallises from water in 
large square plates. [C,H,(NO.)SO;].Ba + H,0O crystallises in small 
prisms or plates. [CsH,(NO,)SO,],Ca + 2H,O forms large white 
plates. (CsH,(NO,)SO;],.Mg + 4H,0 is very soluble, and crystallises 
in white prisms. 

[C.Hi(NO,)SO;].Zn + 3H,0 is a similar salt. [C;H,(NO,.)SO;],.Pb 
+ 2H,0 crystallises in short compact prisms or in tufts of thin needles. 
[C;H.(NO,)SO;|,Cu consists of pale green needles, containing water, 
which they readily lose, and turn almost white. 

The chloride, C;Hy(NO,)SO,Cl, crystallises from ether in transparent 
four-sided prisms, melting at 60°5°. The amide, C,,H,(NO.)(SO.)NH),, 
is sparingly soluble in cold, more freely in hot water, and very readily 
in alcohol ; it crystallises in needles or prisms melting at 161°. On 
heating it with alcoholic ammonium sulphide, it is converted into 
C.Hi(NH,)SO,NH2, white plates melting at 135°. 

a-Nitrobenzenesulphonic acid may be boiled or even heated to 170° 
with the strongest nitric acid with hardly any change, but if a mixture 
of two parts of nitric and one of sulphuric acid be used, dinitroben- 
zenedisulphonic acid is formed. 

6-Nitrobenzenesulphonic acid is separated from the a- and y-acids by 
converting the last crystallisations of the calcium salts into the amides, 
which are separated by repeated crystallisation from hot water. The 
free acid was not prepared; its salts are more freely soluble than 
those of the a-acid, but less than those of the y-acid. C,H,(NO,) 
SO,NH, crystallises in transparent plates. C,H,(NO,)SO,K forms 
small prisms. [C,H,(NO,)SO;],Ba + 3H.0 crystallises in very thin 
small plates. [C,Hi(NO.)SO;|Ca + 2H,0 is very soluble, and forms 
white needles. [C,Hi(NO2)SO;],.Pb + 2H,0 crystallises in globular 
masses consisting of prisms. CsH,(NO,)SO,Cl separates from ether 
asared oil. CsHi(NO2)SO,NH,; is readily soluble in hot water, more 
freely in alcohol, and crystallises in compact prisms melting at 131°. 
When the acid is reduced with ammonium sulphide, it is converted 
into sulphanilic (aniline-sulphonic) acid. 

y-Nitrobenzenesulphonic acid was not obtained in the free state. 
C.H,(NO.)SO,;NH, forms glistening long needles. Cs,H,(NO,)SO;K is 
the least soluble salt of this acid, and crystallises in small glistening 
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needles. [CsHi(NO.)SO,;],Ba + H.0 is very soluble, and forms hard, 
crystalline crusts. [CsH,(NO.)SO;],.Pb + 3H,O is also very soluble, 
and crystallises in transparent four-sided plates. C,H,(NO.)SO,CI 
crystallises from ether in white or reddish flat prisms, melting at 67°. 
C.H,(NO,)SO,NH; is very sparingly soluble in cold, more freely in 
hot water, very readily in alcohol, and crystallises in thin needles 
melting at 186°. Alcoholic ammonium sulphide converts the acid into 
y-amidobenzenesulphonic acid, crystallising in large anhydrous rhom- 
bohedrons. 

When the three nitrobenzenesulphonic acids are fused with potash, 
ammonia is evolved, and oxalic acid and a brown oil are formed. 


C. S. 


Amidobenzenesulphonic Acids. By H. Limpricur 
(Annalen der Chemie, clxxvii, 79—82). 


THE discovery of three nitrobenzenesulphonic acids made it desirable 
to investigate the corresponding amido-acids, which are easily obtained 
by adding strong ammonia to the solution of the pure ammonium 
salts, and passing hydrogen sulphide into the liquid as long as heat is 
evolved. On adding hydrochloric acid to the concentrated filtrate, 
the amido-acids separate out on standing. They form white crystals, 
which easily acquire a yellow or reddish colour; they are sparingly 
soluble in cold, much more freely in hot water, insoluble in ether and 
in alcohol. 

The a-acid generally crystallises in thin long anhydrous needles, and 
sometimes in thick clear prisms containing water. On adding bro- 
mine to a solution of the barium salt, no precipitate is formed. 

The 8-acid is identical with sulphanilic acid ; on adding bromine to 
a dilute solution of the barium salt of precipitate consisting of tri- 
bromaniline and barium dibromosulphanilate is at once formed. 

The y-acid crystallises in thick rhombohedral prisms or plates either 
anhydrous or containing half a molecule of water. Bromine acts 
on the barium salt just as on the @-acid. 

C. S. 


a-Amidobenzenesulphonic Acid. By A. Bernpsen 
(Annalen der Chemie, clxxvii, 82—98). 


THE barium salt, [C;H,(NH,)SO;].Ba + 6H,O, is very soluble, and 
forms small reddish prisms. The lead-salt, [C;H,(NH.)SO;]2Pb, is 
sparingly soluble in cold water, more freely in hot water, and crystal- 
lises in six-sided prisms. The acid is easily oxidised, but no quinone 
is formed. On adding bromine to its aqueous solution, the di- or tri- 
bromo-acid is formed, but no tribromaniline. 
a-Dibromamidobenzenesulphonic acid is very sparingly soluble in 
water, either cold or boiling, insoluble in ether and alcohol ; it erystal- 
lises in small anhydrous needles. C,H.Br.(NH,)SO;,K + H.0O is readily 
soluble and forms pearly plates. [C,H,Br.(NH,)SO,;}|,Ba+6H.O erys- 
tallises in transparent monoclinic prisms. [C.H,Br(NH_.)SO3],Pb 
forms thin pearly plates. When a rapid current of nitrogen trioxide 
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is passed through a hot aqueous solution of the acid, the diazo-com- 
pound, C,H, Br.(SO;)N2, separates out in yellow needles. 

a-Tribromamidobenzenesulphonic acid crystallises from hot water or 
alcohol in colourless microscopic needles. [C;HBr;(NH.)SO;]|.Ba + 
9H,O is sparingly soluble in cold water, more freely in hot water, and 
crystallises in small rhombic plates. [CsHBr;(NH,)SO;].Pb + 9H,0 
forms small glistening plates. 

a-Diazobenzenesulphonic acid has been described by Meyer and 
Stiiber as a white powder which does not explode when heated, but 
the substance which they examined was nothing but a mixture of the 
amido- and diazo-compounds. The latter, which in the dry state is a 
most dangerous body, is obtained by passing nitrogen trioxide through 
a warm concentrated solution of the amido-compound, which is then 
cooled by water. When all is dissolved, the liquid is allowed to stand to 
let the diazo-compound crystallise; it furms small reddish-yellow prisms. 
The mother-liquor contains a phenolsulphonic acid. When the diazo- 
compound is decomposed by hydrobromic acid, a new bromobenzene- 
sulphonic acid is obtained, together with bromophenolsulphonic acid. 
These acids are separated by means of the barium-salts, that of the 
phenolsulphonic acid being much more soluble, and remaining on 
evaporationas asyrup. C,H,BrSO,;K + H,O separates from water or 
alcohol in small white crystals. (C;H,BrSO;),Ba + 2H,O forms small 
hard crystalline masses. (CsH,BrSO;),Pb + 2H,O is a similar body. 
C(;H,BrSO,.Cl is an oily liquid; concentrated ammonia converts it 
into C.H,BrSO,NH,, crystallising from hot water in microscopic needles 
or plates, and from alcohol in small, glistening and well-defined 
prisms, melting at 153°—154°. On fusion with potash, the acid yields 
resorcin. When the barium-salt is dissolved in concentrated nitric 
acid, a-nitrobromobenzenesulphonic acid is obtained, which is very 
soluble in water. C;H;Br(NO,)SO,;NH, forms yellow, long, six-sided 
prisms. [C;H,;Br(NO,)SO;]|,.Ba + 3H.0O crystallises in yellow crusts, 
consisting of rhombic prisms. [C;H;Br(NO.)SO;],.Pb + 3H,0 forms 
yellow indistinct crystals. 

Neither the phenolsulphonic acid nor any of its salts could be obtained 
in the pure state. The free acid was therefore heated with strong nitric 
acid, and thus a crystalline trinitrophenolsulphonic acid was obtained. 
C;H(NO.);(0H)SO;K + H.O is readily soluble, and crystallises in 
small orange-red prisms. [C;H(NO,),(O0H)SO;]|,Ba + 3H,0 forms 
small yellow or yellowish-red prisms, which readily dissolve in water. 
Both salts explode violently when heated. 

C. S. 


y-Amidobenzenesulphonic Acid. By A. Brernpsen and 
H. Limpricur (Annalen der Chemie, clxxvii, 98—102). 


THis acid is distinguished by the beauty and variety of its crystalline 
forms. It crystallises either in opaque white rhombohedral forms or 
plates, which are anhydrous, or in transparent brilliant prisms contain- 
ing } mol. of water. It is sparingly soluble in cold water, more freely 
in hot water, and insoluble in alcohol and ether. 

[CsH,(NH;)SO,].Ba forms large, oblique, and transparent prisms, 
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and is readily soluble. [C;H,(NH,)SO;],Pb + $H,0 crystallises in 
prisms or small hexagonal plates. The action of bromine on the 
aqueous solution of this acid is similar to that which it exerts on the 
a-acid. 

[C.H.Br.(NH,)SO,]2,Ba + 2H,0 is sparingly soluble in cold, much 
more freely in hot water. 

The diazo-compound forms small yellow rhombic plates ; on evapo- 
- rating it with hydrobromic acid, it is converted into y-bromobenzene- 
sulphonic acid, which does not appear to crystallise. (CsH,BrSO;),Ba 
is very soluble, and forms indistinct crystals, containing water. The 
chloride is an oil, and the amide crystallises from hot water in very 
slender brittle needles, and from alcohol in serrated prisms melt- 
ing at 186°. When the acid is fused with potash, it yields, like the 
other bromobenzenesulphonic acids, nothing but resorcin. 

C. S. 


A New Amidotoluenesulphonic Acid. By M. Haypuck 
(Annalen der Chemie, clxxvii, 57—60). 


WHEN paranitrotolueneorthosulphonic acid (this Journal, xii, 1093), is 
reduced by hydrogen sulphide, and to the concentrated solution hydro- 
chloric acid is added, the greater part of the corresponding amido-acid 
separates out, while the mother-liquor contains a new amido-acid, which 
is isolated by successive evaporations, to remove the para-compound 
as much as possible. The solution is then evaporated to dryness, and 
the residue washed with a little cold water, which dissolves the ammo- 
nium chloride. The acid is further purified by recrystallisation from 
hot water. It is almost insoluble in alcohol, moderately soluble in cold 
water, and very freely in boiling water, from which it separates as a 
magma, consisting of tufts of very slender needles, C,H.(CH;)(NH.) 
SO;H + H,0, which on heating are decomposed without previous 
melting. 

[CsH,(CH;)(NH2)SO;|Ba does not crystallise when its aqueous 
solution is evaporated, but on adding strong alcohol it separates in 
thin glistening plates. The lead-salt is decomposed when its solution 
is evaporated; but when a drop is allowed to dry on a glass plate, 
microscopic feathery prisms are obtained. 

When bromine is added to an aqueous solution of the acid, a white 
precipitate is formed, which is completely soluble in ammonia. In 
fuming nitric acid, the amido-acid dissolves with a violent reaction; 
but no precipitate is formed on adding water to this solution. 

To obtain the diazo-compound, nitrogen trioxide is passed into cold 
alcohol in which the acid is suspended; a thick crystalline magma is 
then quickly formed, consisting of very thin, white, microscopic 
needles, which turn yellow in the air. On heating it with hydro- 
bromic acid, it yields a bromotoluenesulphonic acid which remains on 
evaporation as a syrup. Its bariwm salt, [C,H3(CH;)BrSO, ].Ba + H.0, 
forms small globular masses, and is hardly more soluble in hot water 
than in cold. The chloride is an oily liquid, which crystallises on 
standing. Ammonia converts it into the amide, which dissolves 
sparingly in ether, freely in water and alcohol, and crystallises from 
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ether-alcohol in microscopic plates, which do not melt at 230°, and 
decompose when more strongly heated. 
C. S. 


Action of Phosphorus Pentachloride on the substituted 
Amides of Monobasic Acids. By O. Wattacu and M. Horr- 
MANN (Deut. Chem. Ges. Ber., viii, 313—317). 


PuosPHoRUS pentachloride acts readily on benzanilide, and if the re- 
sulting phosphorus oxychloride is distilled off in a vacuum, benzanilide- 
chloride remains. 


(1.) C.H;.CONH.C,H; + PCl; = C,H;CCl,.NH.C,H; + POC),. 
(2.) C.H;CCl.NH.C,H; = C,H;CC1.N.C,H; + HCl. 


This chloride melts at 39°—40°, is remarkably stable, and distils at 
about 310°. It separates from ligroin or benzene in fine leaflets, but 
water and alcohol gradually convert: it into benzanilide, while treat- 
ment with aniline converts it into Gerhardt’s anilide, C;,H,N2. 


C,H, NH.C,H, 
CXN.CHs + O.H;.NH; = C,H; + HCL 
Cl N.C,H, 


This base forms small needles, which melt at 144°, and are easily 
decomposed by alcohol, with production of benzanilide. It is doubt- 
less identical with Hofmann’s benzy]l-diphenyl]-diamine. 

When acetanilide is treated with phosphorus pentachloride, certain 
precautions being observed, a substance is obtained, which crystallises 
in transparent needles. Although no satisfactory analyses were made 
of this substance, the authors consider it to be the imido-chloride of 
acetanilide, and if treated with aniline it would probably yield 
Hofmann’s ethylenyl-diphenyl-diamine. 

Ethyl-acetamide and phosphorus pentachloride react together, with 
production of a fluid base, which may be distilled ina vacuum. This 
is under investigation. 

tT. @. 


Aromatic compounds analogous to Creatine. By Peter Grizss 
(Deut. Chem. Ges. Ber., viii, 322—326). 


BenzoGLycocyAMINE has now been prepared by dissolving the author’s 
basic compound C,H,,N,0; in ammonia, and allowing the solution to 
remain at rest until the benzoglycocyamine separates in crystals. 


C,oHi,N,0; + NH; = C.H,N;0, + C.H,0. 


The compound C,,.H,,N,0; is regarded as— 
C,H,.NH.O, 


| 
CNH 

| 
O C.Hs, 


1032 ABSTRACTS OF CHEMICAL PAPERS. 


and if the action of ammonia consists in the replacement of ethoxyl 
by amidogen, benzoglycocyamine will be— 


C;H;.NH.O, 


CNH 


| 
NH:. 


a-Benzocreatine (methylbenzoglycocyamine) is prepared by dissolving 
benzoglycocyamine in excess of potash, adding methyl iodide, diluting 
with methyl alcohol, and leaving the mixture at rest till the new com- 
pound separates. 


C,H;.NH.O, + CH;I = C,H;.NCH;.0, + HI 


CNH CNH 


| | 
NH, NE. 


It is slightly soluble in water, from which it separates in small flat 
needles, containing 14 H,O, which can be driven off at —115°. Benzo- 
creatine is very slightly soluble in alcohol or ether, and has a bitter 
taste ; while its behaviour with potash is almost identical with that 
of benzoglycocyamine. The hydrochloride, Cs5H,,N;,0,.HCl + H,0, 
forms white rhombic leaflets easily soluble in hot water, and the 
platinum salt, (C,HyN;0,.HCl).PtCl, + 2H.0, forms orange-red 
prisms, which are tolerably soluble in hot water. 

8-Benzocreatine was prepared like benzoglycocyamine, methylamine 
being substituted for ammonia. 


C,H;.NHO, + CH;.H.N = C,H;.NHO, + C,H,O 
CNH CNH 
|: | 
OC.H; N(CH,.H). 


It is moderately soluble in hot water, and separates in thin plates, 
which are triangular, elliptical (elongated), or hexagonal, its remaining 
properties being similar to those of the a-compound. The hydrochlo- 
ride, CsH,,N;0.HCl, forms white prisms, which are easily soluble in 
water, but are less soluble in hydrochloric acid. The platinum salt, 
(C,;H,N;02.HCl).PtCl, + 2H,0, forms yellow, easily soluble leaflets. 

When a-benzocreatine is boiled with baryta-water, it splits up into 
methylamidobenzoic acid and urea, while 8-benzocreatine yields amido- 
benzoic acid and methyl urea. Of course, the ureas are decomposed 
by the potash. 


a. C,H;.NCH;.0, + H.0 = C,H,;(N.CH;H)O, + COH,N;. 
CNH 


NH, 
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B. C,H;.NH.O, + H,O a C;H;(NH,)O, + CO(CH;)H;N2. 


CNH 


(CHE) 


The above methylamidobenzoic acid (benzo-sarcocine) forms leaflets 
united into reddish nodules, and it is tolerably soluble in hot water. 
Its hydrochloride, C;H;(NCH;H)O,.HCl, forms shining six-sided 
leaflets, and when its aqueous solution is treated with potassium 
nitrite, white needles of nitrosomethylamidobenzoic acid are a 4 

T. B. 
Action of Aniline on Dichlorhydrin. By Hueco Scuirr 
(Gazzetta chimica italiana, 1875, 184). 


Cravs has lately obtained by this reaction an anilide of glycerin 
(C;H;)’”.OH.(NH.C,H;)2, which he designates as dianiline-hydrin 
(p. 770 of this volume). This anilide decomposes readily, with sepa- 
ration of aniline, but Claus did not examine the other products of the 
reaction. Schiff four years ago (Deut. Chem. Ges. Ber., 1871, 909) 
examined the same reaction, but he likewise did not complete the in- 
vestigation of the products, on account of the difficulty of separating 
them. The following results were however obtained :— 

When a solution of 1 mol. dichlorhydrin in 5 mol. aniline is heated 
to 200°, a resinous mass is formed, containing crystals of aniline hydro- 
chloride, and having the appearance described by Claus. On treating 
it with hot dilute acetic acid, to remove the free aniline and its hydro- 
chloride, there remained a vitreous mass, which was dissolved in abso- 
lute alcohol containing a little hydrochloric acid, and on adding ether 
to the solution, a small quantity of red precipitate, A, was formed, 
containing 73:2 p.c. carbon and 7°2 hydrogen. The filtrate, when 
left to evaporate slowly, again deposited the vitreous mass, which dis- 
solved partially in dilute hydrochloric acid, leaving a deep red granular 
substance, B, containing 79°24—79°60 C and 7:10—7:70 H, and 
ammonia added to the hydrochloric acid solution threw down a 
substance, C, having the aspect of antimonious sulphide, and contain- 
ing 77°4 p.c. C and 7:7 H. 

The formation of these several compounds may perhaps be explained 
as follows. Supposing the first action of aniline on dichlorhydrin (at 
120°—130° as in Claus’s experiments) to give rise to dianiline- 
hydrin :— 

OH = OH 
CH. Ch, + 4C,H,N = 20,H.NCl + OH; { ONEL.C.H,)e 
then, at a higher temperature, this base may be supposed to decom- 
pose, with elimination of water and aniline, according to the following 
equations :— 


C;H;—(NH.C,Hs), 


I. 2C,H,(OH)(NH.C,H;),—H,0 = 0¢ 


\O;H=(NH.C,Hs):_ 
Cale. 77:25 C, 7°3 H, 12°0 N. 
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This substance may give rise— 


By elimination of H,O, to 2 mol. of By elimination of CsH;N, to 
NH.C,H; 


CH 
of “om IV. 


CsA 
NH.C,H; 
Cale. 77:2 C, 72 H, 11°3 N; 


and by separation from this, or 
else directly from I :— 


and at the same time to 
NH.C,H; 
Cale. 72°5 C, and 71 H. 


This scheme of decomposition shows that the substance B, the chief 
product of the reaction, approximates in composition to the base II 
(or IIT) which latter may be formed in two different ways. 

The substance C corresponds in composition equally well with the 
base I or IV, and the base V may perhaps be contained in the small 
quantity of the substance A, together with one of the bases richer in 
carbon. 


H. W. 


Aromatic Hydrazin-compounds. 
By Emit Fiscuer (Deut. Chem. Ges. Ber., viii, 589). 


Tue author gives the name hydrazin-compounds to bodies containing 
H, more than the ordinary diazo-compounds, and related to them in 


such a manner that the diazo-group, xe ||, becomes converted into the 
N 


group a 
by taking up hydrogen. 
NH,, y § up hydrog' 

Schmitt and Glutz have shown that, by acting on diazophenyl with 
acid sulphite of potassium, a yellow product, C;H,(OH).N.(SO3:K) 
+ H,0, is formed, whilst Strecker and Roemer have found that the 
same reagent converts diazobenzene into the colourless salt, 
C.H;.N2H2.SO;K + H,0, these products belonging respectively to the 
classes (XH)N—NH and (XH)NH—NH,. The author finds that 
by acting on diazobenzene nitrate with excess of acid sulphite of 
potassium, this latter compound is formed, whilst if the acid sulphite be 
employed not in excess, or preferably if the neutral sulphite be used, 


— — | ——<_ i. - + —_ =—_— 
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the compound C,H;.N.(SO;K) results, corresponding with the former 
substance. This body explodes when heated; its aqueous solution 
decomposes slowly on boiling, with formation of hydrocarbons; with 
benzoyl chloride it forms benzoyl-phenol ether, CsH;.0.CO.C,H;, melting 
at 65°; with phenol and strong sulphuric acid it shows Liebermann’s 
reaction brilliantly; and by the action of reducing agents (preferably 
zinc-dust and acetic acid) it gives rise to Strecker and Roemer’s 
product. This latter substance does not give Liebermann’s reaction ; 
reduces silver and copper salts, and by gentle oxidation (as by boiling 
in dilute alkaline solution with potassium chromate) may be converted 
into the yellow salt; by the action of benzoyl chloride it gives the 
dibenzoyl derivative of phenyl-hydrazin, C,H;.N,H.(CO.C,H;)2. To 
prepare this body 50 parts of Strecker’s salt dried at 100°, 70 of ben- 
zoyl chloride, and 80—90 of chloroform are cohobated together for one 
or two days until no further evolution of hydrochloric acid is noticed. 
The chloroform is then evaporated off, and the residue boiled with 
water to remove benzoyl chloride, and finally with soda-solution; the 
insoluble portion is then crystallised from boiling alcohol, when the 
pure dibenzoyl-phenyl-hydrazin results, melting at 187°—188° (not 
corrected). Alkaline solutions dissolve the body to a perceptible 
extent; acids throw it down unaltered from the solutions: it hence 
seems not improbable that the benzoyl-residues give to the hydrogen 
associated with the nitrogen the power of being exchanged for metals. 
As yet, however, no salts of this kind have been isolated: the alcoholic 
solution reduces alcoholic ammoniacal silver solution. As yet no 
results have been obtained which are decisive as to the position of 
the benzoyl groups. 

When dibenzoyl-phenyl-hydrazin is heated with hydrochloric acid 
(sp. gr. 1:19) in a sealed tube at 100° for several hours, it splits up 
into benzoic acid and phenylhydrazin hydrochloride : 


C.H;.N.H(CO.C,H;)2 + HCl + 2H,O0 a C,H;.N.H;.HCl _ 
2(O,H;.C0.0H). 


This is readily isolated by evaporating to dryness, after dilution with 
water to separate benzoic acid, taking up with water, treating with 
potash and ether, and passing hydrochloric acid into the ethereal 
extract, whereby the pure hydrochloride is obtained in crystals. The 
free base forms an oil, becoming crystalline on standing, when obtained 
by evaporation of its ethereal solution; it is not affected by reducing 
agents in acid solution, but readily reduces silver solution and Fehling’s 
solution; bleaching powder destroys it without forming any aniline 
colour; methyl iodide and carbon sulphide evolve heat, and form a 
crystallisable compound now under investigation. 

Diazotoluene gives analogous products, the product analogous to 
Strecker’s salt being obtained by the action of neutral sulphite of 
sodium, and yielding the hydrazin derivative by the action of zinc 
and acetic acid; benzoyl chloride forms with this compound, dibenzoyl- 
tolyl-hydrazin, CsH«(CH;).N2,H(CO.C,H;)2, melting at 188°, whence 
toluyl-hydrazin may be obtained by the action of hydrochlori¢ acid. 

By acting on Strecker’s salt with hydrochloric acid phenylhydrazin 


_ 1036 ABSTRACTS OF CHEMICAL PAPERS. 


can be directly obtained in almost theoretical amount in accordance 
with the reaction : 


C,H;N.H.(SO;K) + HCl + H,O = C,H;.N,H;.HCl + KHSQ,. 


Strecker and Roemer have also described an acid, the potassium 
salt of which is obtained by the action of sulphite of potassium on 


diazobenzene-sulphonic acid ; this substance is doubtless oni see. 
2 


or the sulphonic acid of phenylhydrazin; its formation is probably 
preceded by that of the body not yet isolated, iiss” ; 
C. R. A. W. 


Derivatives of Diamines. 
By A. Lavensure (Deut. Chem. Ges. Ber., viii, 677—678). 


WueEn orthophenylenediamine is boiled for some time with glacial acetic 
acid, it is converted into ethenylphenylenediamine, CsHyN,H(C.Hs), 
melting at 175°: 


C.H,.N.Hy + C.H,0, = C.H,N.H(C.Hs) + 2H.,0. 


Parametatoluylenediamine yields by the same reaction the ethenyl- 
toluylenediamine melting at 196°—198° (203° Hobrecker), but mesi- 
tylenediamine treated in the same way does not yield an ethenyl- 
compound, the product being mesityleneacediamine, CyHi)(NH.C.H;0)., 
crystallising from alcohol in needles, melting above 300°, and subliming 
when more strongly heated. 

C. S$. 


Derivatives of Tolylenediamine. 
By R. Lussy (Deut. Chem. Ges. Ber., viii, 667—672). 


When tolylenedisulphocarbamide, C;H,(NH.CS.NH,)., is heated with 
ethyl iodide to 105° the compound C;H,(NH.CS.NH.C,H;)2 is ob- 
tained, forming yellowish-white, indistinct crystals melting at 225°. 
The corresponding acetyl-compound is prepared in the same way by 
using acetyl chloride; it forms white needles melting at 232°, and 
sparingly soluble in hot water, alcohol, and ether, but freely in 
hot glacial acetic acid; when the disulphocarbamide is treated with 
concentrated hydrochloric acid it is converted into the corresponding 
mustard-oil or sulphocarbimide, C,H,(NCS)2, which is isolated by 
shaking the solution with ether and evaporating the ethereal solution 
in a vacuum; it forms a thick oil, having a pungent smell, and is 
decomposed by heat. 

When a solution of tolylenediamine and phenylic sulphocarbimide 
in ether is allowed to stand, diphenyltolylene-disulphocarbamide, 
C;H,(NH.CS.NHC,H;)2, is formed, as a white crystalline powder, 
melting at 238°. Concentrated hydrochloric acid converts it into the 
sulphocarbamide just described, at the same time the hydrochloride 
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of tetraphenyltoluylene guanidine is formed, probably by the action of 
aniline hydrochloride on the thio-urea— 


NH.CS.NH.C,H; 
at 


+ 2 C,H;.NH, = 
NH.CS.NH.C,H; 


NH.C,H; 
r 
NH.C=N.C,H; 
C,H, 
NH.C =NC,H; 
NH.C,H; 


+ 2H.S. 


C. S$. 


Phenol- and Amido-derivatives. By F, Britstern and A 
Kursatow (Deut. Chem. Ges. Ber., viii, 693, 694). 


METADICHLOROBENZENE yields a chloronitraniline, which crystallises in 
yellow needles melting at 124°—125°; its acetyl-compound melts at 115°, 
and on reduction yields a monochlorodiamidohenzene melting at 72°. 
The dichloronitrobenzene melting at 33° yields common dichloraniline 
melting at 63°. The above chloronitraniline gives with nitrous acid, 
parachloronitrobenzene. When orthochloracetanilide melting at 87° 
—88° is nitrated, a nitrochloraniline is formed, melting at 117°—118°, 
and its acetyl-compound at 153°—154°; nitrous acid converts it intc 
parachloronitrobenzene. Dichlorophenol melting at 42°—43° gives 
with phosphorus chloride, common trichlorobenzene melting at 16°. 
On nitrating orthodichlorobenzene and reducing the mononitro-com- 
pound, a dichloraniline is obtained which melts at 71°5°, and its acetyl- 
compound at 120°5°. 
C. S$. 


A new Azotoluene. 
By G. Barsittowsky (Deut. Chem. Ges. Ber., viii, 695). 


WuEN paratoluidine is oxidised, two azotoluenes are formed, a larger 
quantity of the known compound, and smaller of a new one, crystal- 
lising from hot benzene in ruby-red crystals. Its hydro-compound 
crystallises from boiling alcohol in white plates, melting at 170°— 
172°; it oxidises very readily. When the azotoluene is heated with 
fuming nitric acid, it yields trinitroazoxytoluene, C,,Hi,(NO,),N,0, 
crystallising in yellow plates. — 


On the Camphor of Ledum palustre. 
By J. Tropp (Deut. Chem. Ges. Ber., viii, 542). 


Axout 1000 Ibs. of the leaves of this plant from the vicinity of St. 

Petersburgh were boiled with water and the vapours evolved were con- 

densed; an oil was thus obtained soon becoming crystalline by exposure 
VOL. XXVIII. 4B 
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to air. The solid camphor is almost insoluble in water, but readily 
soluble in alcohol, ether, and chloroform; from these solvents it crys- 
tallises in fine prismatic crystals of composition C.3H,,0; these are 
coloured dark violet by a drop of nitric and sulphuric acids, and yield 
orange crystals on boiling with nitric acid of sp. gr. 1°35. Chlorine, 
bromine, and iodine convert the oil into a black mass. 


C. R. A. W. 


Note by Abstractor.—The analytical numbers given, carbon 83'4, 
hydrogen 11°4, do not agree at all with the formula assigned, C..H,,0, 
but are just those required for the @ priori more probable formula, 
CyH;.0, which requires carbon 83°33, hydrogen 11:11.—C. R. A. W. 


On Ratanhin. By B. Kreirmarr (Ann. der Chemie, clxxvi, 64). 


Various supplies of ratanhin extract were experimented on, but only one 
yielded ratanhin, and that was one which had lain for some time in store. 

The product obtained agreed perfectly with Ruge’s account of 
ratanhin, which had formerly been considered by Wittstein to be 
identical with tyrosin, but which is really a homologous body of the 
formula, CjH;;NO;. Ratanhin is identical with Gintl’s angelin, ob- 
tained from other vegetable extracts. 

It does not appear to be a normal constituent of the extract, but 
rather a constituent of some substance used for adulteration, as all 
samples purporting to be pure extract yielded no ratanhin: the usual 
adulterating materials, kino and catechu do not however contain it, 
nor, when it is mixed with Ferreira spectahilis, does it appear likely that 
ratanhin is formed by reaction between the two substances, although 
the theory is plausible. 

The method employed for obtaining ratanhin from the only sample 
that contained it was, to treat the extract with water, then precipi- 
tate by lead acetate, and finally precipitate the lead by hydrogen sul- 
phide. The filtrate evaporated and left at rest for a short time yielded 
crystals, which were dried and washed with cold water. After pre- 
cipitation of the calcium by ammonia and ammonium carbonate, crystals 
were obtained by spontaneous evaporation: these were again sub- 
mitted to the same treatment, and on analysis yielded results answering 
to the formula, C;,H;NO;. Ratanhin is insoluble in alcohol and ether, 
but soluble in ammonia, from which it separates unchanged. No 
compound was obtained corresponding with dinitrotyrosin or nitro- 
tyrosin nitrate. Ratanhin is distinguished from tyrosin by its reaction 
with nitric acid, which on saturating the crystals with a small amount 
of water, cautiously dropping nitric acid into the mixture, so that 
some of the original crystals remain undissolved, and heating the 
solution, changes to red, passing to blue, and finally to green, at which 
stage it gives red fluorescence. Like tyrosin, it forms an addition- 
product with bromine. 

K. W. P. 
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Albumin. By P. Scniirzenpercer 
(Bull. Soc. Chim. [2], xxiii, 161—173). 


Ir albumin be boiled with dilute sulphuric acid for an hour or two, 
and the mixture be then left at rest, a flaky deposit, equal in weight 
to about half the albumin used, will settle to the bottom of the vessel. 
This deposit, for which the author proposes the name hemiprotein, is, 
when dry, an almost white powder, insoluble in water, alcohol, 
ether, &c., soluble in alkalis, and combines with bases and acids. 
Prolonged boiling with dilute sulphuric acid converts it into soluble 
matters. 

The sulphuric acid solution separated from the hemiprotein yields 
small quantities of bodies resembling sarcine, but the most abundant 
product is a slightly acid, amorphous body, which the author proposes 
to name hemialbumin. 

Pure albumin, when coagulated by heat, always leaves a small 
soluble residue amounting to ‘5 to‘7 per cent. of the albumin. This 
residue is of a clear yellow-colour, has a bitter taste, and contains 
sulphur. It is therefore somewhat doubtful whether albumin when 
coagulated undergoes a simple molecular modification. . 

8. J. &. 


On the Formation of Indol from Albumin. By M. Nenck1i 
(Deut. Chem. Ges. Ber., viii, 336—338). 


ComMERciAL albumin is mixed with water, and the finely divided pan- 
creas of an ox (carefully freed from blood and fat) having been added, 
the whole is kept at a temperature of 40° to 45° for 60 to 70 hours. 
The liquid is then allowed to cool, and strained through linen. It 
is next acidified with acetic acid and distilled on a sand-bath till only 
one quarter remains. The distillate is mixed with lime-water to 
alkaline reaction, and shaken up with an equal volume of ethcr. The 
clear ethereal solution leaves on distillation a reddish oil with the 
characteristic smell of indol. This oil, when mixed with a little water, 
solidities to a crystalline mass, which on recrystallisation from pure 
water, yields pure indol melting at 52°. 

The author has not been able to determine with certainty the ele- 
mentary composition of the red colouring matter of indol. When the 
distillate from the digested liquid is mixed with red fuming nitric 
acid, the colouring matter is thrown down, if the proper quantity of 
acid has been added, as a bulky, bright red precipitate, which appears 
under the microscope as a mass of hair-like red needles; if too 
small a quantity of acid has been added, the precipitate is violet as 
well as the mother-liquor, whereas when the colouring matter is thrown 
down red, the mother-liquor has only a faint reddish-yellow tint. 

In this case the indol present in the distillate seems to be entirely 
converted into the red colouring matter, and the author has made use 
of this reaction in quantitative estimations. The red colouring matter 
is decomposed by boiling with water, and another brown-red body is 
produced, which dissolves in alcoholic solutions of potash and soda to 


a beautiful green, and in concentrated sulphuric acid to a magnificent 
4B 2 
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purple-red liquid. From its solution in the acid, it is thrown down by 
water in red flocks. This red colouring matter, which is moderately 
soluble in boiling water, crystallises on cooling in microscopic violet- 
red needles. It is better to recrystallise it from acetic acid. The 
numbers obtained by analysis agree most nearly with the formula of 
nitroso-indol, CsH,(NO)N, but results vary in different experiments. 
G. F. A. 


A New Substance in Chloral Urine. 
By MeErinG and Muscutus (Deut. Chem. Ges. Ber., viii, 662—666). 


Artgr the exhibition of chloral, the authors could not obtain any 
evidence of the existence of chloroform in the expired air, neither did 
they find any in the urine. A small quantity of unchanged chloral 
hydrate, however, was present in the secretion, and also a substance 
which rotated the plane of polarisation to the left. After some pre- 
liminary trials they succeeded in extracting this substance by evapo- 
rating the urine at 100°, adding sulphuric acid, and agitating the 
liquid with 2 volumes of ether and 1 of alcohol; the ethereal solution 
was then evaporated, the residue neutralised with potassium hydrate, 
and evaporated to dryness. In order to purify the potassium salt of 
the new acid, it was dissolved in alcohol, precipitated by ether, and 
then dissolved in water and the solution decolorised by animal char- 
coal. On concentration, it deposited the purified salt, which after 
being repeatedly washed with absolute alcohol, is colourless and cry- 
stalline. In order to obtain the acid, the potassium salt was dissolved 
in a small quantity of water, decomposed by hydrochloric acid, and the 
solution agitated with a mixture of ether and alcohol. The new acid 
has the formula, C;H,,Cl,0,.H, and when pure crystallises readily in 
tufts of colourless needles, closely resembling tyrosin in appearance. 
It is easily soluble in water and in alcohol, but insoluble in ether. 
Its solutions redden litmus-paper and decompose carbonates. It also 
reduces copper and silver salts. The authors propose to give it the 
provisional name of wrochloralic acid. 


C, E. G. 


Physiological Chemistry, 


Contributions to the Theory of Respiration. I. On Physiolo- 
gical Combustion in Living Organisms. By E. Pruiiicen 
(Pfliiger’s Archiv. fiir Physiologie, x, 251—3868). 


To obtain an idea of this paper, it is necessary to glance in succes- 
sion at each paragraph. Of these there are nine. 

§ 1 defines the object of the paper. In a previous essay the author 
has strongly insisted that the living cell regulates the amount of oxygen 
consumed. He further lays down the principle that, animal combustion 
of the cell presupposes not only no active, and only neutral oxygen, 


oo =, - 


oqo. - B 
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but is within wide limits entirely independent of the partial pressure 
(Partialdruck) of the neutral oxygen. This principle alone, he says, 
contains the correct explanation of Regnault and Reiset’s law, that 
animals absorb the same quantity of oxygen and eliminate an equal 
amount of carbonic acid, whatever may be the pressure of the oxygen 
that they inhale. 

In § 2 the author criticises the proofs which have been brought for- 
ward of the presence of ozone in the animal organism. The experi- 
ments of Alexander Schmidt in support of the presence of ozone in the 
blood are reviewed; and with regard to the most important one—in 
which a stain of guaiacum tincture on blotting-paper is turned blue 
by the contact of blood—the author concludes that it affords no proof 
of the power of hemoglobin to ozonise the neutral oxygen, as hemo- 
globin in this experiment is constantly undergoing decomposition, and 
this decomposition goes hand in hand with the formation of bodies 
which, in the nascent state, combine with atmospheric oxygen; and, 
moreover, oxidations often give rise to ozone or nascent oxygen. 
Schmidt’s experiments with potassium iodide and starch, and with 
indigo, the author also explains by the decomposition and concomitant 
oxidations which occur in them. Pokrowsky’s experiments, intended 
to demonstrate the conversion by normal blood of carbonic oxide into 
carbonic acid, do not, according to the author, succeed in so doing. 
Neither does he consider the oxidation of sulphuretted hydrogen by 
the blood at all conclusive evidence of the presence of ozone in that 
fluid. For does not this gas, he asks, become oxidised very rapidly in 
distilled water, in which there is so little oxygen? Alexander 
Schmidt’s experiment, showing that fresh blood-corpuscles catalyse 
peroxide of hydrogen energetically without the occurrence of oxidation 
of the hemoglobin, is then criticised at length. Schmidt assumes the 
occurrence of two forms of hemoglobin, the one which he calls 
“genuine,” which acts on the peroxide of hydrogen, the other the 
crystalline form not possessing this property. The author does not 
consider this assumption at all necessary, but thinks that the “ genuine” 
hemoglobin may be a mixture of crystalline hemoglobin with some 
substance which excites the catalysis. 

§ 3 forms a review on Scheremetjewsky’s researches with regard to 
the oxidation of sodium lactate and sugar by the blood, when simply 
mixed with that fluid, and when forced with it through a “‘ yet living” 
(iiberlebende) kidney, which has been removed from the body. The 
author imagines that there exist in them some fundamental fallacies of 
observation. 

§ 4 treats of facts in comparative physiology bearing on the relation 
existing between the cell and oxygen. No group of animals the 
author considers prove, better than the insects provided with trachee, 
the importance of the cell in the process of oxidation. In these, as 
the blood circulates slowly and does not come into sufficiently close 
relationship with the interior of the organs, the intensity of the oxida- 
tion is maintained by the air, the oxygen being brought directly 
to the cells by the system of air-tubes or trachew without the inter- 
position of the blood. In the vertebrata on the other hand, in order 
to convey large quantities of oxygen to the various organs, owing 
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to the small co-efficient of absorption of oxygen in watery solutions 
of albumin, a substance having the properties of hemoglobin is 
necessary. 

In § 5 we have an interesting review of the subject of the phosphor- 
escence of living organisms, and its significance in regard to the 
principles of respiration. Nearly all observers, the author finds, unite 
in considering the phosphorescence of living organisms to be a process 
of oxidation. He further finds that the irritability of the luminous 
matter is undoubted, and its dependence on innervation very probable. 
The irritability being proved, it follows, he says, that the luminous 
substance consists of living matter: for irritability is the first and 
most important function of living matter. In addition to the lumi- 
nosity of evidently living organisms, the author considers that of ap- 
parently dead matter. This, both from his own and others’ researches, 
he considers due to minute living organisms. Should further investi- 
gation show that these are fungi, he does not consider this incom- 
patible with their being the phosphorescent bodies. From a considera- 
tion of all the most important facts known, the author considers 
himself justified in concluding that living matter in the state in which 
it occurs in the cells, occasions the luminosity in spaces containing 
oxygen. 

§ 6. Here we have the author’s hypotheses and the facts on which 
they are based. As regards the difficulty caused by the indifference 
manifested by most of the nutritive bodies at a moderate temperature 
to neutral oxygen, the author concludes that it is not the oxygen, 
but the albumin, that changes when they become integral parts of the 
organism. As soon as this introduction has occurred, the albumin- 
molecule has lost its indifference to oxygen, i.e., begins to breathe, to 
live. From considerations detailed, the author thinks it possible that 
the fixation of the albumin in the tissues in assimilation may depend 
on an ether-like junction of the molecules. He imagines that in the 
living organism polymerisation may go on ad infinitum, so that large 
masses may be formed, which in reality consist only of a single 
chemical molecule of albumin. ‘“ Perhaps the whole nervous system 
with all its active parts consists of a single such chemical giant- 
molecule.” The albumin of the organs (cell-substance), writes the 
author, always decomposes “of itself,” in the formation of the tissues; 
therefore a work is performed by which the cohesion of the albumin 
molecule is loosened to an extraordiuary degree. Further on he says, 
as the movements of the atoms are a part of heat, it follows we can 
say that the intra-molecular heat is the cause of the self-decomposi- 
tion; and he then concludes that living matter is not only remarkably 
decomposible, but is continually decomposing itself. He here distin- 
guishes between matter living and matter viable, but not living. From 
experiments, he has found that there is scarcely a tissue in which, even 
at a temperature a little above zero, this decomposition ceases 80 
rapidly as the grey matter of the brain. The author then describes 
at length experiments made by him on frogs to estimate the effect of 
the abstraction of oxygen on the functions of life, and on the excre- 
tion of carbonic acid. In one experiment a frog lived at least 11} 
hours in phosphorus vapour, which precludes the presence of free 
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oxygen, with perfect integrity of all important functions. The author 
then quotes Liebig, and interprets the sense of his words thus :—‘“ In 
the formation of cell-substance, 7.e., of the living albumin from the 
albumin of the nourishment, a change of the latter occurs, pro- 
bably accompanied by considerable absorption of heat by the nitrogen 
atoms entering into a cyanogen-like combination with the carbon- 
aioms; at their death again to return to the more stable state of 
amide.” The author draws attention to the remarkable resemblance 
existing between cyanic acid and living albumin. The origin of life, 
he considers, lies in cyanogen ; and cyanogen, he supposes, was formed 
when the earth was either partially or wholly in a fiery or heated state, 
in the manner, for example, that ammonia when passed over glowing 
coals forms ammonium cyanide. ‘“‘ The first albumin, he imagines, that 
came into existence was immediately living matter, endowed in all its 
radicals with the property of attracting similar elements with great 
force, of introducing them chemically into the molecule, and so of 
growing ad infinitum.” According to this representation, living albumin 
need have no molecular weight, as it consists of a giant molecule, the 
relation of which to other molecules the author likens to that existing 
between the sun and the smallest meteor. In conclusion the author 
thus epitomises his hypothesis :—‘ The life process is the intra~ 
molecular heat of albumin-molecules formed in the cell-substance, which 
are highly decomposible, and decompose themselves by dissociation 
(essentially with formation of carbonic acid, water, and amide-like 
bodies) ; they further undergo continual regeneration, and grow by 
polymerisation.” ¥ 

Paragraphs 7 and 8 are devoted respectively to a review of ex- 
periments by Ludwig and Alexander Schmidt, and some by W. Sadler. 
The results obtained the author disposes of, to his own satisfaction, in 
so far as they are incompatible with his theories. 

The concluding paragraph treats of P. Bert’s researches on the 
influence of variation in the barometric pressure on the vital pheno- 
mena. He cites as important for his theory the fact discovered by 
Bert, that with great density of the oxygen the processes of oxidation 
diminish; and, finally, likens the living cell to active phosphorus, 
which is luminous in rarefied, but not in dense oxygen, and which, 
like the living cell, contains in itself the cause of the chemical action. 


BE. C. B. 


On Different Actions of Pepsin. (Preliminary Communication.) 
By Ditrmar Fink er (Piiiger’s Archiv. fiir Physiologie, x, 
372). 


THis research was undertaken with a view to ascertain the cause of 
the difference existing between the observations of E. Briicke and 
those of G. Meissner on this subject. Albumin coagulated by heat 
was digested in gastric juice obtained from fresh pig’s stomach, with 
addition of hydrochloric acid of 1 or 2 per cent. When the albumin 
was completely dissolved, no precipitate occurred on neutralisation 
with caustic soda, however carefully performed ; and this even if, as 
Meissner recommends, a certain amount of acidity be left. 
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“The very concentrated neutral solution of all the peptones was, and 
remained, as clear us dew.” There was, therefore, no parapeptone 
present. 

This being proved, the author performed the same experiment with 
commercial. pepsin, the so-called ‘‘pepsinum activum,” and always 
obtained Meissner’s neutralisation precipitate, to which he has given 
the name of parapeptone. An increase of the “ pepsinum activum” 
did not cause the parapeptone to disappear; neither did this occur if it 
was precipitated, washed, and again digested with the same pepsin 
and hydrochloric acid. 

‘** Tt is, therefore,” certain, he concludes, “that E. Briicke has cor- 
rectly understood the physiological process of digestion.” “~ 

-oOR 


Behaviour of Sarcosine in the Organism. By E. Baumann and 
J. v. MEERING (Deut. Chem. Ges. Ber., viii, 584). 


Scuuttze has found that when dogs are fed with sarcosine, none of 
this body is to be found in the urine, but that instead thereof methyl- 
hydantoic acid and a sulphurised body (probably formed by the addi- 
tion of a sulphamic residue to sarcosine) result. ‘The body described 
by him as methylhydantoic acid, however, was crystallised from an 
alkaline alcoholic solution, and hence could not be a strong acid; 
whereas methylhydantoic acid is a strong acid, and is partially broken 
up into water, and the neutral body, methylhydantoin, by boiling with 
baryta and alcohol, the undecomposed portion forming an insoluble 
barium salt. Salkowski found that no diminution of urea, and no 
increase in nitrogen-elimination accompanies feeding with sarcosine, 
and thence concluded that the production of methylhydantoic acid 
could be but small. The authors could detect none of this acid in the 
urine passed by men for 36 hours after taking 10 grams of sarcosine 
at one dose, and after the administration of 25 grams in an interval of 
six hours; the urine, however, contained a small portion of a volatile 
base (methylamine ?) which gave the isonitril odour with chloroform 
and alcoholic potash, whence the production of methylamine by oxida- 
tion of sarcosine is rendered not improbable; but this is by no means 
proved, as normal urine gave the same reaction, and apparently as 
energetically on similar treatment. The greater part of the sarcosine 
passed out unchanged. In an experiment with a dog to which 10 
grams of sarcosine were given, the urine passed after six hours con- 
tained much sarcosine, but no appreciable amount of methylhydantoic 
acid; the amount of urea was not diminished, but no uric acid was 
present, its place being taken by kynurenic acid; this last was, how- 
ever, due to the nature of the dog, no uric acid being present in its 
urine the next day. Salkowski was unable to detect any of Schultze’s 
sulphur-compound in the urine after injections of sarcosine; the same 
negative result was also arrived at by the authors. 

In order to get evidence on another point stated by Schultze, viz., 
that when birds are fed on sarcosine, the uric acid disappears from 
their urine, soluble acids being formed instead, a cock was allowed 
to take sarcosine daily in doses of 4—8 grams until 26 grams had 
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been administered in all; none of Schultze’s acids could be detected, 
but abundance of uric acid was found. 

Sarcosine is best detected in urine by converting it into methyl- 
hydantoic acid by long-continued warming with urea and excess of 
baryta on the water-bath; by heating this acid with baryta to 110°— 
120°, carbonic acid and ammonia are produced and sarcosine is re- 
formed. Sarcosine prevents the precipitation of mercury nitrate by 
sodium carbonate, but not by ammonia; the alkaline soda-mercury 
solution deposits black mercurous oxide on standing for some days. 


On the same Subject. By E. Sarkowsk1I 
(Deut. Chem. Ges. Ber., viii, 638). 


The author has found sarcosine unaltered in the urine of animals 
fed thereon ; his own observations on the formation of methylhydantoin 
are of a negative character, but probably methyl-urea results; about 
half as much urea again was formed in the time during which the 
experiments were carried out as during a similar previous interval, 
the feeding being the same in each case ; the nitrate of the mixed urea 
and methyl-urea obtained yielded a mixture of bases containing 43°6 
per cent. of nitrogen, whilst urea contains 46°7; and on ignition with 
soda-lime, an alkaloid was expelled which gave the isonitril reaction 
with chloroform, whilst on treating in the same way the product from 
urine passed during an interval when no sarcosine was taken, no isoni- 
tril reaction was observed. 

Sarcosine and methylhydantoin both vitiate the results obtained in 
the titration of urea by Liebig’s process; they give no precipitate 
with mercury solutions, but cause the urea reaction to be much 
prolonged, so that if a mixture of equal molecules of urea and sarco- 
sine, or methylhydantoin, be treated with standard mercury solution, 
twice as much is consumed as corresponds with the urea. 

On feeding a cock with sarcosine, the author obtained the same 
results as Baumann and Meering (previous abstract), no diminution in 
uric acid being noticeable. Although in this and other respects his 
results are different from those of Schultze, he is yet inclined to 
think that this discrepancy may be really due to differences in the 
organism of the dogs experimented with; some dogs excrete sulphites, 
some a body C,;H,N,O (Baumstark), others a body C,H,N.O, (Jaffé) : 
hence it is not strange that in other respects different observers should 
obtain different results. 

C. R. A. W. 


Chemistry of Vegetable Physiology and Agriculture. 


Researches on the Stalks of the Graminacesw. By A. Srurzer 
(Deut. Chem. Ges. Ber., viii, 575). 


Ir has long been known that the ingestion of certain plants by vege- 
table feeders causes an increased production of hippuric acid; Meiss- 
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ner and Shepard particularly noticed this in the case of grasses, and 
more especially with the stalks of these plants. The author has 
attempted to find out whether benzene-derivatives are contained ab 
origine in the stalks, or whether the benzene-radical of the hippuric 
acid is formed in the organism. By long continued boiling with dilute 
sulphuric acid (1: 5), most of the cellulose constituting the greater 
parts of the stalk is removed and converted into grape-sugar: a 
portion, however, remains unattacked, being protected by incrusting 
material containing highly carburised organic bodies, lime and alumina, 
which is not dissolved by the acid; the lignin of some chemists, de- 
scribed as isomeric with cellulose, is probably only cellulose more or 
less impregnated with this incrusting matter. 

By oxidation with nitric acid of sp. gr. 1°43, the stalks yield succinic 
and suberic acids, with much oxalic acid; on nitration with hot 
fuming nitric acid and 2 vol. concentrated sulphuric acid, the whole 
dissolved, with formation of succinic, suberic, and oxalic acids; no 
nitrated benzene derivatives could be isolated in either case. 

The author did not succeed in obtaining any evidence of the presence 
of levulinic acid in the product of the action of dilute sulphuric acid on 
the stalks; but as he had evaporated the product of the action in con- 
tact with hydrochloric acid (having added barium chloride to the 
sulphuric solution), this organic acid may have been destroyed during 


the process. 
C. R. A. W. 


Fodder Plants of the Roman Campagna. By F. Sesrini and 
M. Marro (Land. Versuchs-Stat., xvii, 437—440). 


Tue authors give botanical analyses of six specimens of meadow hay 
from the Campagna, and chemical analyses of eight specimens, to- 
gether with analyses of their ashes. They contained from 5:5 to 19 
per cent. of papilionaceous plants. The percentage of albuminoids is 
remarkably high; in six of the samples it was from 10°88 to 17°90, 
and in the other two, which contained 7‘1 and 8°6, the decrease was 
probably due to bad harvesting. The fat is from 1:7 to 2°7 per cent., 
the extractive matter from 26°7 to 32:0, the fibre from 25-2 to 3777, 
being higher in those cases in which the albuminoids are lower. The 
ash is also very high, being from 9°59 to 11°82 per cent. of the dry 
matter. The percentage of potash in the ash of seven of the specimens 
varies from 24°67 to 35°09, of soda from 38°9 to 10°75, of lime from 
10°2 to 19:2, of chlorine from 7:0 to 10°5, of phosphoric acid from 
4:9 to 12°8, and of silica from 14°61 to 34°45. The phosphoric acid is 
in most cases above the average, and the potash in all cases is very 
high ; this is, doubtless, due to the soil of the Campagna being formed 
almost exclusively from volcanic rocks. . 
E. K. 
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Sugar Beet Experiments at Monte Rotondo (Campagna) in 
1873. By F. Sestini, M. Marro, and G. Det Torre (Landw. 
Versuchs-Stat., xvii, 440). 


THESE experiments showed that the soil of the Campagna is suited to 
the growth of sugar beets, and that the roots contained, at the begin- 
ning of August, suflicient sugar for profitable extraction. 


EK. K. 


Influence of Size on the Composition of Mangels. 
By J. P. Lawes (Agricultural Gazette, 1875, 462). 
EIGHTEEN mangels, grown in Ireland in 1874, have been examined at 


Rothamsted ; the percentage results are classified below, according to 
the weight of the roots :— 


Weight of Ash in 


fresh. 
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A long red mange] 

A broad yellow mangel ....... 
Mean of 3 mangels......+.++. 
A long red maugel .......0..- 
A reddish yellow mangel....... 
Mean of 6 mangels........... 
Mean of 2 mangels........+4: 
Mean of 2 mangels.........+. 
A short orange mangel ....... 
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In the whole series, the dry matter varies from 7°6—16°4, the ash 
from *69—1°61, and the ash in dry from 5°2—15°8 per cent. These 
variations are closely connected with the size of the root. The roots, 
asarale, become more watery, and more saline, as they increase in 
bulk. The largest roots are of little feeding value; the best roots in 
the series are those weighing 3--43 lbs. 


R. W. 


Guano Deposits in the South of Peru. By J. Styrrarr 
(Landw. Versuchs-Stat., xvii, 445—472). 


Tus paper contains the reports of the government engineers on the 
newly-opened guano deposts in the south of Peru. The total deposits 
are estimated at upwards of 7} million cubic meters, or about 7 million 
tons. Analyses of thirty-three samples are given. Of these fourteen 
are guanos rich in soluble matter, and contain, on an average, 9°52 
per cent. of soluble phosphoric acid, 15°31 total phosphoric acid, and 
10°82 per cent. of ammonia; thirteen are guanos containing more in- 
soluble matter, and they contain, on an average, 3°51 per cent. of soluble 
phosphoric acid, 19°37 total phosphoric acid, and 2°96 per cent. of 
ammonia; of the remaining samples, five are guano-like earths of 
comparatively little commercial value, and the other a fresh guano. 
EK. K. 
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On the Manurial Value of Sewage Matter obtained by Lier. 
nur’s System. By Pror. WitKk (Dingl. Polyt. J., cexiy, 490- 
493). 


THE above system is carried out in the barracks at Prague, the solid 
and liquid excrements together collecting in cisterns, and being 
periodically removed, to be afterwards used for manuring purposes. 
For analysis, samples were procured of the uniformly mixed contents 
of the cisterns, taken as soon as possible after they had been emptied. 
Samples were taken at different times of the year, and after days of 
work and rest. 


A after a Sunday in the month of January, 1870. 
B week-day . “ April, 1870. 
C week-day _,, » duly, 1870. 
D Sunday im » May, 1871. 
E week-day _,, “ May, 1871. 


A. B. C. D. E. Mean. 
ae 89°750 91°694 92°984 93:060 95°240 92°500 
Nitrogen 0°'795 0832 0668 0°529 0-771 

1531 1701 +1:640 1°380 0-270 
0110 O119 0204 0181 0144 
0-423 0310 0°385 0'307 0°396 
Phosphoric acid .. 3s 0284 0298 0229 0161 1°624 


The mean results are found to agree closely with results obtained 
elsewhere, and by other experimenters. The small amount of water 
in A is explained by the fact that the men were absent from the 
barracks all day on Sundays; the increased amount in D, after another 
Sunday is accounted for, inasmuch as the warmth of the weather at 
that time of the year would cause the drinking by the soldiers of 
large quantities of liquids whilst absent, and usually towards the close 
of the day, resulting, on the return to the barracks, in considerable 
fluid excretion. 

It is remarkable, however, that during the warmer months of the 
year, no special difference is noticeable in the amount of water con- 
tained in an average sample of the contents of the cisterns named 
above. The reason of this is, that during the warm weather the 
activity of the skin is also increased pro ratd, and hence no difference 
is perceptible. The large proportion of liquid in the mixed excretions 
is an obstacle as regards freight, but evaporation would be the only 
rational way of getting rid of it. The mixing with sweepings or earth 
to heighten the consistency is a mistake, only deteriorating or diluting 
the manurial value. 

Normal urine of an adult contains 96°00 p. c. water, and 4°00 p. c. 
solid matter. 

Normal foecal matter of an adult, according to Berzelius, contains 
75 p.c. water, and 25 p.c. solid matter. The author found, as an 
average, between 25°9 to 26 p.c. solid mutter. 

The urine voided by an adult in 24 hours varies from 1,000 to 2,000 
grams; foecal matter between 120 and 180 grams. From these data 
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itis shown that the proportion of water present, though apparently 
excessive, is only what might be expected, and further, that this 
liernur system, employed to collect and preserve the whole matter 
deposited, solid and liquid, is most advantageous, the amounts of 
nitrogen and phosphoric acid being materially raised, and hence the 
nanurial value, because of the relatively large proportion of nitrogen 
and phosphoric acid contained in the urine. 


W. S. 


Residues from the Manufacture of Olive-oil. By F. Sestini 
and G. Det Torre (Landw. Versuchs-Stat., xvii, 433—436). 


TaE black press-water from the olive-oil manufacture contains much 
organic matter, sometimes rising to 85 grams per litre, and when the 
free acids which it contains have been neutralised with lime, it may be 
wed as a liquid manure. From the residue, after extracting the oil 
from the pulp of the olive, which was formerly used as fuel, more 
oil is now extracted by carbon sulphide; two samples gave, on 
analysis— 
II. 
6°74 
2420 
10°59 
Fibre, &....... 54°65 
Ash.... eves ’ 3°82 


An analysis of their ash is also given. 
Analyses of the olive-cake from pressing the whole olives, gave— 


II. 
13°16 
12°97 

4°71 
Fibre, &ic. .. 2.0.6. , 61°65 
: 751 


These cakes contain fragments of the stones of the olives, and are of 
much less value than the preceding ones, from which the stones had 
been removed ; they may be converted into meal and mixed with other 
feeding materials. Analyses of their ashes are given. 


KE. K. 


Analytical Chemistry. 


Determination of Carbonic Acid by Scheibler’s Apparatus. 
By R. Warineton (Chem. News, xxxi, 253). 


ScnerBLer decomposes the carbonate with 10 c.c. of hydrochloric acid, 
sp. gr. 1:12, and measures the gas evolved; to this volume he adds 
32 cc. as a correction for the gas retained by the hydrochloric acid. 
The amount of gas retained by the acid is not, however, a constant 
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quantity, but depends on the tension of the carbonic acid in the gene. 
rating bottle; Scheibler’s fixed correction leads thus to high results 
when small quantities of carbonate are taken, and to low results when 
large quantities are employed. From theoretical considerations, the 
correction should be proportional to the carbonic acid measured, but 
the proportion should decrease gradually with rising quantities of gas. 
In a series of test experiments made with Iceland spar and 10 c.c. of 
hydrochloric acid, at 15°—18° C., it was found that the corrections 
required were the following percentages of the gas measured :— 


Gas measured (c.c.)... 11°21 2249 45:11 67°88 90°81 113-42 
Percentage correction...  6°9 6°5 63 5°9 5°6 5°6 


In another series of experiments made with sodium carbonate and 
5 ¢.c. of water in addition to the hydrochloric acid, it appeared that 
the addition of 7 per cent. to the volume of gas measured gave nearly 
accurate results in the case of volumes of gas varying from 11 to 106 c.c., 
the temperature being 15°—18°. 

Scheibler’s Table I, for calculating the percentage of carbonate in 
bone charcoal, is shown to give results below the truth. By using a 
proportional correction, to be determined by experiment, and calcu- 
lating the gas into carbonates by means of Tables III—VI, accurate 
results may be obtained. By dissolving a little mercuric chloride in 
the hydrochloric acid, the evolution of sulphuretted hydrogen from 
charcoal may be prevented. ~* 


On the Determination of Carbonic Acid in Carbonates. 
By Jutivus Hussert (Annalen der Chemie, clxxvi, 13(—144). 


Tue results obtained by the following method corroborate Persoz’s 
statement of its accuracy. An ordinary combustion-tube, such as that 
used for organic analyses, is employed, though of rather shorter length, 
about 25 c.m. Pieces of potassium dichromate are first introduced, 
then a mixture of the carbonate finely powdered, with powdered 
dichromate to the amount of 2°5 c.m., and this is followed by a layer 
of powdered dichromate of about 2°5 c.m. longer. To the open ends 
attached, by means of a cork, a calcium chloride tube and the potash- 
bulbs. The heating is conducted as in organic analysis, the time re- 
quired being only half-an-hour. Care must be taken that the tube be 
not stopped by half-molten dichromate ; care must also be exercised 
the weighing of the potash-bulbs, that the weight remain constant, for 
a mistake of 1 mgm. in 0°5 grm. substances corresponds to 3% per cent. 
carbon dioxide, whereas, in a carbon determination, the error is 23 less. 
The mean results obtained yield theoretical quantities. Analyses of 
various minerals are given, which closely correspond. The results are 
not affected by the presence of chlorine, bromine, and fluorine, or by 
sulphur or its oxides, when in combination with an alkali; but volatile 
acids and carbon contained in the substance render the method imprac- 
ticable. 

The advantages of the above method over those of Kolbe and 


ANALYTICAL CHEMISTRY. 1051 


Fresenius, consist in the small amount of apparatus required, and that 
it does not require a very experienced worker to obtain good results, 
although the substances which can be analysed by it are limited. 
Another method is also cited, ix which the acid is allowed to drop 
from a separating funnel with stop-cock into the flask in which the 
carbonate is placed. The gas is collected in Liebig’s potash-bulbs, 
after having been dried by passing through one calcium chloride tube, 
ifthe flask be small. An aspirator is used to draw air through the 
apparatus, care being taken to dry the air before it passes into the 
flask. 
E. W. P. 


Determination of Carbonic Acid in Air collected by the 
Balloon “Le Zenith.” By G. TissanpizR (Compt. rend., lxxx, 
976—978). 


By means of a reversible aspirator, having a capacity of 22 litres, the 
air was drawn through tubes containing pumice-stone saturated with 
potash solution. The carbonic acid was afterwards expelled by sul- 
phuric acid, and measured over mercury. It was thus estimated that 
at an altitude of from 800 to 890 meters, 10,000 volumes of air con- 
tained 2°40 of carbonic acid; and at 1,000 meters contained 3°00 
volumes. The difference between these numbers is not greater than in 
the results obtained at the surface of the earth. 


R. R. 


Volumetric Estimation of Potassium Iodide. 
By M. Personne (Pharm, J. Trans. [3], v, 606). 


Taz process is founded upon the fact that if a solution of mercuric 
chloride be added in small quantities at a time to a solution of potas- 
sium iodide, potassium chloride and a soluble compound of potassium 
iodide and mercuric iodide are formed, until one-half of the potassium 
iodide is decomposed ; the smallest further addition of mercuric chloride 
then produces a persistent red precipitate. 

The test-liquor is prepared by dissolving 13°55 grams of mercuric 
chloride and about 10 grams of potassium or sodium chloride, so as to 
make one litre of solution. In another vessel, 33°20 grams of the 
potassium iodide to be tested are dissolved, so as to make one litre of 
solution. 10 c.c. of this are then placed in a glass vessel, and the 
standard solution of mercuric chloride is dropped in from a burette 
till the permanent red precipitate is formed. The quantity of mercuric 
chloride solution then used indicates the richness of the potassium 
iodide, for it will be seen that the solution of potassium iodide contains 
two-tenths of an equivalent, and the mercuric chloride solution one- 
tenth of an equivalent per litre respectively. Carbonate, chloride, or 
bromide of potassium does not interfere with the process. 


G BF. 
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Process for the Estimation of Colour in Water. 
By J. Fatconer Kina (Chem. News, xxxi, 133). 


THE process consists in adding to a known bulk of distilled water a 
quantity of a standard solution of caramel, till the tint imparted to the 
distilled water is precisely similar to that of an equal bulk of the water 
under examination. The comparison is made in colourless glass tubes 
15 inches long, and of such diameter that when filled to within 8 inches 
from the top they hold exactly 8 ounces. The standard solution of 
caramel is made by dissolving caramel in water until it is (on com- 
parison in one of the tubes above mentioned) of such a tint that it 
exactly corresponds with the tint afforded by an equal bulk of distilled 
water containing ‘0001 grain of ammonia in 1 grain of water (317 
grains ammonium chloride in 10,000 grains water) to which 25 grains 
“‘ Nessler”” have been added. The tint will then correspond with 30° 
on the colour scale ; that is, 300 grains by volume of the caramel solu- 
tion (1° = 10 grains) will produce the same tint in an equal bulk of 
distilled water (8 ozs.) when viewed in a column 8 inches long. 
The caramel solution will keep for a long while unchanged. 
C. 1 P. 


Amounts of Lime in Milk-lime of Different Strengths. 
By E. Marrccexk (Dingl. Polyt. J., cexv, 72—75). 


THE Baumé hydrometer used by the author is converted according to 
144 , 
the formula n a. ot where n = degrees Baumé, s = sp. gr. 
Gerlach has shown that the only correct Baumé scale for liquids 
100 (s—1) 
s. U'6813. 
In the Baumé scale subjoined, each value, as compared with Gerlach’s 
value, is about 0°193 too high. 
Therein are contained— 


heavier than water is prepared according to the formula n = 


100 litres weigh Quicklime. Water. Quicklime. 
Baumé. 1 kilogram. Kilogram. Kilogram, Per cent. by 
weight. 


10° 125°86 13°33 112°53 10°60 
20° 143-60 22°43 12117 15°68 
30° 149-00 27°67 121°33 18°67 
40° 149-90 29°79 120°11 19°88 
50° 150°32 30°83 119°49 20°48 
60° 150°58 31:47 119°11 20°89 


1 kilo. of quicklime gives— 

Weight of the 
Milk of lime. milk of lime. 

Baumé. Litres. Kilos. 

10° 7°50 9°44, 

20° 4°42 6°35 

30° 3°60 5°36 

40° 3°35 5°03 

50° 3°24 4°88 

60° 3°18 4°79 
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In constructing these tables the lime and water were tolerably 
uniformly mixed, only a small residue settling down (3 p. c.), contain- 
ing 1°57 p.c. of lime. However, in practice there is usually a larger 
error, a sample of the residue in one case containing 17°82 p.c. of 
lime. 


W. S. 


New Method of Quantitative Analysis of Ordinary Alloys. 
By Seraius Kern (Chem. News, xxxi, 76). 


THE process consists in dissolving accurately weighed quantities of 
the alloys in acid and plunging into the solution a rod of a more 
electro-positive metal than one of those composing the alloy: this one 
is thereby precipitated, and carefully collected and weighed. For 
example, if the alloy consists of copper and silver, 1 gram is taken and 
dissolved in nitric acid, a copper rod is introduced into the solution, 
the precipitated silver is weighed, and the copper calculated by differ- 
ence. In the case of an alloy of lead and tin, 1 gram is treated with 
nitric acid; the metastannic acid filtered and dissolved in hydrochloric 
acid ; and the solution is precipitated by a rod of pure zinc; the lead in 
the first filtrate is precipitated with pure zinc. ‘The method is recom- 
mended for alloys of copper and tin, copper and zinc ; copper, tin, and 
zine, &c. 

GC gg. PF. 


Estimation of Methyl Alcohol in Commercial Wood Spirit. 
By F. Fiscuer (Dingl. polyt. J., cexv, 82—84). 


Tue apparatus used for this method consists of a fractional distilla- 
tion bulb of about 30 to 40c.c. capacity, with long neck, and T-branch 
proceeding at right angles and of considerable length. This horizontal 
tube is passed through a small Liebig’s condenser, is then bent ver- 
tically downwards, and dips into a measuring tube graduated into 
tenths of a cubic centimeter, and as far as 25c.c. The upright stem 
of the bulb, generally occupied by the thermometer, is fitted with a 
caoutchouc stopper, through which passes the long stem of a 5 c.c. 
pipette. The upper part of the pipette stem is fitted with a piece of 
caoutchouc tube and a pinch-cock, the lower part dips into the bulb to 
about one-fourth of its diameter. 

Into the bulb the necessary quantity of phosphorus biniodide is 
introduced, and the apparatus is inclined so as to let the products of 
distillation return. The 5 c.c. of wood-spirit in the pipette are then 
cautiously run in by slightly opening the pinch-cock. On the termi- 
nation of the reaction the bulb-contents are warmed, the apparatus 
depressed, and the methyl iodide distilled over. The distillation-tube 
must not be too narrow for fear of obstruction with sublimed phos- 
phonium iodide. 

At the close of the operation a stream of carbon dioxide is transmitted 
by the pipette through the apparatus to carry over all vapours of 
methyl iodide. For the preparation of the phosphorus biniodide 15°5 
grams of phosphorus are dissolved in 350 c.c. of carbon disulphide, 
VOL, XXVIIT. 4 ¢ 
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127 grams of iodine are then gradually added, the vessel being well 
cooled. The crystals separating are dried in a slightly warm current 
of air, and then preserved in a bottle with well fitting glass stopper. 

Grodzki and Kramer use 15 grams, instead of 30, of phosphorus 
biniodide, and, after dropping in the 5 c.c. of wood spirit, allow a solu- 
tion of equal parts of iodine and hydriodic acid of sp. gr. 1‘7 to 
flow in. g 

By this process, the following results were obtained :— 

From 5 c.c. of the pure substances— 


Methyl iodide. 
Metby] alcohol oe 7°8 calculated. 
Equal volumes of methyl alcohol and 
36 ,, 3°9 
Acetone. . an 
Equal volumes of acetone and methyl 


3°9 
3°9 


Estimation of Tannic, Gallic, and Pyrogallic Acids. 
By Maurice Pruv’HommeE (Bull. Soc. Chim. [2], xxi, 169—171). 


THE method is essentially the same as that introduced many years ago 
by Lowenthal, with the substitution of aniline-green for indicator 
instead of indigo sulphate. 

Solution of chloride of lime oxidises and destroys tannic and gallic 
acids before attacking the colouring matter; the latter acts, therefore, 
as an indicator of the completion of the reaction. 

The bleaching liquid is first standardized against the colouring 
matter, and afterwards against successive portions of a standard tannin 
solution, to which small quantities (say 10 c.c) of the aniline colour 
have been added. On deducting the volume of chloride of lime cor- 
responding with the known quantity of colouring matter, the remainder 
indicates the quantity of tannic acid present. 

Solutions of gallic and pyrogallic acids may be examined in a 
similar manner. The author ascertains the value of commercial 
tannins by this method. To a known volume of methyl-green a 
known weight of pure tannin is added, and the solution made up toa 
certain volume. The precipitated lake is filtered off, and the residuary 
colouring matter estimated by the chloride of lime solution. The same 
weight of the commercial tannin treated in a similar way will show 
the ratio of quality existing between the two tannins. 

J. W. 


New Method of estimating Tannic Acid in Wines. 
By A. Carpene (Gazzetta chimica italiana, v, 120). 


Tue reagent employed for separating the tannin from the other con- 
stituents of the wine, is ammoniacal zinc acetate containing a large 
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excess of ammonia, which has the valuable property of forming with 
tanuin a tannate of zinc quite insoluble in water, in ammonia, and in 
an excess of the reagent itself, and no precipitate with alcohol, malic 
acid, tartaric acid, potassium bitartrate, calcium tartrate, glycerin, gela- 
tin, albumin, or the ferrous and ferric salts of organic acids. With gallic 
acid, succinic acid, glucose, and aluminium salts, it forms precipitates 
soluble in excess of the reagent and in ammonia. Lastly, it forms a 
violet precipitate with a solution of cenocyanin prepared according to 
Macagno’s method. This, however, does not interfere with its use in 
the method of analysis under consideration. 

On treating the wine with an excess of this reagent, a precipitate is 
formed consisting of zinc tannate mixed with a small quantity of 
colouring matter. The wine is heated nearly to boiling to agglomerate 
the flocculent precipitate, and the precipitate after cooling is washed 
oa filter with a small quantity of boiling water, which removes the 
adhering colouring matter. On dissolving this precipitate in dilute 
sulphuric acid, a solution is obtained containing all the tannin of the 
wine, and having a very faint red tint, due to minute traces of cenocya- 
nin, which compensate for the slight loss of tannin incurred in the 
manipulations. In thisacid liquid the quantity of tannic acid is deter- 
nined volumetrically with a millinormal solution of potassium per- 
manganate, each cubic centimeter of which is equivalent to 0°00760 
gram of tannic acid. 

The examples given in the paper of the application of this method 
to several wines show that it is capable of giving very exact results. 


H. W. 


Moffit’s Method of Soap Analysis. By A. SIENIER 
(Dingl. polyt. J., cexv, 95). 


THE soap is cut up into thin shavings, and 10 grams of it are digested 
with 150 to 180 c.c. of alcohol on the water-bath, the solution filtered, and 
the residue repeatedly washed with hot alcohol. The residue, consisting 
of carbonates and other salts, colouring matter, &c., is dried at 100°, 
and weighed (with counterpoised filter) ; afterwards it is digested 
with water, and the solution titrated with normal oxalic acid solution 
for the amount of sodium carbonate. The weight of the latter deducted 
from that of the original residue gives the weight of other salts, &c., 
present. Through the filtrate, consisting of an alcoholic solution of 
the soap, with free alkali, a stream of carbon dioxide is passed, as long 
a precipitation takes place. After filtering, the precipitate is dissolved 
in water and titrated with the oxalic acid solution. No precipitate 
proves the absence of free alkali. The filtrate from the carbon dioxide 
precipitate, or the clear solution, in the absence of a precipitate, is 
heated on the water-bath, after the addition of 15 c.c. of water, until 
all the alcohol is evaporated. In this aqueous solution the combined 
alkali is determined by the normal oxalic acid. Sulphuric acid is now 
added for the rapid separation of the fat-acids, 10 grams of bees-wax 
are next introduced, and the whole is heated, in order to melt together 
the fat-acids and wax. On cooling, the solidified cake is taken off, 
dried, and weighed. . The weight is that of the wax, fat-acids, and 
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rosin. 40 grams of soap are dissolved in water, and sulphuric acid is 
added, till all precipitation ceases. After standing in a cool place, the 
fat-acids separate, and the cake thereof can be dried and weighed, 
after which it is digested with a mixture of water and alcohol with 
agitation, until the solution ceases to become milky. The remaining 
cake is again weighed. The difference indicates approximately the 
amount of rosin present. 10 grams of the soap are dissolved in 
alcohol, and treated with sulphuric acid diluted with alcohol, till all 
precipitation ceases. The solution is then filtered, barium carbonate 
added, and it is again filtered. After evaporating off the alcohol, the 
weight of the sweet tasted residue gives the glycerin. The water is 
estimated by difference. 
W. S. 


Notes on Sugar Analysis. By G. C. Sruwarr 
(Chemical News, xxxi, 212 and 223). 


Some analyses of various sorts of sugars are given. The method of 
determining the crystallisable sugar, volumetrically, by the use of 
Fehling’s solution, after converting the cane-sugar into grape-sugar 
by long boiling with dilute acid, is then explained, and this is followed 
by an explanation of the saccharometer, and its use. The estimation 
of the non-crystallisable sugar is performed by means of Fehling’s 
solution, the operation being conducted in a flask. The estimation of 
the extracted organic matter is performed by dissolving 4 grams of the 
raw sugar in a very small quantity of boiling water, adding triplumbic 
acetate, raising the mixture to boiling, and then filtering through a 
weighed filter, washing the residue with boiling water, and finally 
drying and weighing. This filtration and washing must be done at 
the boiling temperature, otherwise the filtration becomes tedious, and 
the residue can never be perfectly freed from lead and sugar. 

Insoluble organic matter, sand, and clay are determined by dis- 
solving a weighed quantity of the raw sugar in a large bulk of water, 
allowing the insoluble matter to settle, decanting the solution of sugar, 
washing the residue, throwing it on a filter, and drying it. It is then 
transferred to a weighed platinum crucible, and weighed. The increase 
in weight is the total insoluble matter. The filter-paper is then burnt, 
and the crucible ignited, and afterwards again weighed, the weight of 
the filter-ash being deducted: the remainder is the weight of the sand 
and clay. The insoluble organic matter is then found by difference. 

Soluble salts, moisture, ash, and total organic matter, are thus esti- 

mated. 2 grams of the sugar are weighed in a platinum vessel, and 
heated in a water-bath for two hours. The loss is moisture. The dried 
sugar is then ignited till the residue is white. From the weight of the 
residue, that of the sand and clay is deducted: the difference is the 
weight of the soluble salts. The difference between the weight of the 
dried sugar and that of the ash is tétal organic matter. 

Tron is detected by shaking a solution of the sugar with tincture of 
galls. 
The valuation of raw sugars is based upon the two assumptions 
that, (1) each per cent. of fruit-sugar present prevents the crystallisa- 
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tion of an equal amount of crystallisable sugar; and (2), that each per 
cent. of soluble salts prevents the crystullisation of five times its own 
weight of crystallisable sugar. To value a sugar, multiply the per- 
centage of soluble salts by five, add to the product the sum of the 
fruit-sugar, and deduct the whole from the tota! crystallisable sugar. 
The difference is the crystallisable sugar obtainable. 

C. H. P. 


On the Analysis of Crude Anthracene. By Grorce E. Davis 
and T. H. Davis (Chemical News, xxxi, 177—180; 190—193; 209 
—210). 


A LARGE number of experiments are recorded in this paper, show- 
ing that the analysis of crude anthracene by the “carbon disul- 
phide” and “alcohol” methods, give results which are totally un- 
trustworthy. On the other hand, the process known as Luck’s 
was found always to give results which were perfectly accurate, as 
was proved by direct experiment upon pure anthracene, and upon 
definite mixtures containing known proportions of anthracene. Luck’s 
process consists in dissolving the crude anthracene in glacial acetic 
acid, adding thereto a quantity of chromic acid, and finally washing 
the residue with dilute alkali. 

The hydrocarbons occurring with the anthracene, are mostly oxidised 
to phthalic acid, and all, save one which is but very rarely present, 
and even then only in extremely small quantity, are so far affected as 
to be removed by the subsequent washing with alkali. The anthra- 
cene becomes oxidised to anthraquinone, at which point oxidation 
ceases; it is not affected by the alkali, and after washing is weighed 
ona tared filter. The operation is thus performed:—1l gram of the 
sample is placed in a 200 c.c. flask; 50 c.c. of glacial acetic acid are 
then added, and the flask is closed with an india-rubber stopper perfo- 
rated with two holes, through one of which passes a pipette closed with 
a stop-cock, and through the other a tube 3 feet long, which serves as 
acondenser, The flask is then heated till all the crude substance is 
dissolved ; should any insoluble matter be left, the solution is filtered 
boiling, and the residue washed with boiling glacial acetic acid. The 
pipette is then filled with 15 grams of chromic acid, 2 c.c. of water, 
10 c.c. of glacial acetic acid, and while the solution is kept boiling the 
chromic acid is admitted drop by drop. The liquid is kept boiling 
for 4 hours, then cooled and diluted to 200c.c. After standing for 
some hours, the contents of the flask are filtered through Swedish 
paper, and washed with water, then with caustic soda-solution of 
sp. gr. 1:04, and finally thoroughly rinsed with water. The pure 
anthraquinone is then dried at 100° and weighed. To the weight 0:01 
is added, to compensate for the solubility of the anthraquinone in acetic 
acid, and the product is multiplied by the factor 0°8556 to reduce it to 
anthracene. 

In consequence of the possibility of the results being too high, 
owing to the presence of the body before mentioned, which is not 
attacked by the chromic acid, the following addition to the process 
has been devised. The anthraquinone, after the first washing with 
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water, is rinsed into a dish and boiled for 5 minutes with 1 or 2 c.c. 
of caustic soda, and 1 ¢.c. of solution of potassium permanganate. If 
the colour of the permanganate be wholly discharged, more is added, 
until a slight excess is visible. The liquid is then cooled, rendered 
slightly acid with sulphuric acid, and a few crystals of oxalic acid are 
added. The anthraquinone is then collected. on a filter, washed with 
water, then with caustic alkali, and finally with water. 

To avoid the troublesome operation of working with weighed filters, 
two filters, of about equal size, are folded, and the apex of the cone of 
the larger one is cut off; they are then accurately counterpoised, one 
against the other, by a little trimming with scissors: on folding them 
together, the whole one inside, the point of the whole filter should 
project about } an inch through the outer one. The filtration is now 
effected, and after the washing and drying, the inner filter, containing 
the anthraquinone, is placed on one pau of the balance, the other 
being placed as a counterpoise on the side with the —.. ~— 


Estimation of Chlorine in Urine. 
By F. A. Fatcx (Deut. Chem. Ges. Ber., viii, 12—14). 


As Liebig’s method with silver nitrate, and Mohr’s with silver nitrate, 
and silver chromate as index, require great care and present great diffi- 
culties, on account of the perfect neutrality of the solution that isrequired, 
the following alteration of Volhard’s method is recommended. To a 
measured quantity of sodium chloride solution, 5 c.c. of iron-alum solution 
(cold concentrated) are added, and also nitric acid, until the solution is 
colourless. Several drops of ammonium sulphocyanate solution (10 c.c. 
of which are sufficient to precipitate the silver from 10 c.c. of the silver 
solution), are added, so as to produce a red coloration, and then silver 
solution (of which 1 c.c. corresponds with 10 mgm. of sodium chloride), 
is added until the red colour disappears. Ammonium sulphocyanate 
is again added until the coloration reappears. The difference between 
the quantities of the silver and ammonium solutions used, represents 
the amount of chlorine present. In applying this method to urine, the 
liquid is first acidified with chlorine free nitric acid, then sodium car- 
bonate is added, the liquid is finally evaporated, and the residue ignited. 
After dissolving in water and acidifying with nitric acid, the chlorine 
is determined by the above method. But as nitrous acid is formed by 
ignition, it is necessary to ignite a second portion of the urine, then to 
acidify with nitric acid, and add silver-solution in excess. This mixture 
having been heated on a water-bath so as completely to drive off all 
nitrous acid, 5 c.c. of the iron-alum solution is added, and the silver 
and ammonium solutions as before mentioned. The difference between 
the quantities used represents the chlorine. 

If there be only urine sufficient for one analysis, the alkaline solution, 
after ignition, is acidified with nitric acid, and silver solution added, 
until the yellow silver phosphate appears. The nitrous acid being then 
driven off by heat, after further addition of nitric acid, the analysis 
may be made as before stated. Results are also given. . 
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Estimation of the Nitrogenous Constituent of Urine by 
means of Sodium Hypobromite. By F. Piuzun (Deut. Chem. 
Ges. Ber., viii, 582). 


Tue author substitutes for the measurement of the nitrogen in Hiifner’s 
process for urea estimation, the determination of the bulk of a titrated 
solution of hypobromite requisite to be added to a known volume of 
urine before effervescence wholly ceases ; the cessation of gas evolution 
is a sufficiently sharp indicator, and, moreover, if too much hypobro- 
mite be used, one can always titrate back with the urine employed, or 
with a standard urea solution. With a bromine solution, made by adding 
5e.c. of bromine to 50 of 40 per cent. soda-ley, numerous accordant 
experiments (upwards of 50) were made, giving as result that 41 c.c. 


represent 0'1 gram of U (urea?); by appropriate dilution, the titre 


+ 
ean readily be made such that 5 or 10 c.c. represent 0°1 gram of U. 
The strength of the hypobromite solution becomes less on standing for 
%4hours, so that the liquid must be freshly prepared each day ; the tem- 
perature at which the hypobromite is prepared is of little consequence, 
two solutions prepared at 0° and at 30° respectively, only differing by 
('1¢.c. Different samples of commercial bromines give slightly differing 

oa 


titres, the maximum difference observed being 0°3 c.c. to 0'1 gram U, 
ie. 5 per cent. urea [0°3 out of 4°1 c.c. would represent upwards of 7 
per cent.—C. R. A. W.]. For the preparation of the bromine liquor 
during the experiment, the author uses a burette with a bromine 
recipient at top, provided with a double stop-cock, whereby evolution 
of bromine-vapours can be avoided, the bromine running down into 
the soda-ley through a capillary tube. 
C. R. A. W. 


The necessity for Examining the Urine in cases of Phos- 
phorus-poisoning. By F. Seximi (Gazz. Chim. Ital., iv, 478— 
482). 


Ir has been usually held to be unnecessary to search in the urine for 
phosphorus in cases of poisoning by that substance. By the use of the 
apparatus already described in this Journal [2], xi, 1166, Selmi has, 
however, obtained abundant proof that the phosphorus passes into the 
urine. In such cases the urine is slightly acid, and has a very dis- 
tinctive alliaceous odour. Selmi cannot confirm Schultze’s obser- 
vation that the urine, after phosphorus-poisoning, contains abundance 
of lactic acid. 
B. J. G. 


Technical Chemistry. 


Manufacture of Glauber’s Salt Glass. By R. Wacner 
(Dingl. polyt. J., cexv, 70). 


Ix the manufacture of Glauber’s salt glass, the sulphur contained in the 
salt is totally lost (22°5 per cent.). England annually produces 
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500,000 tons of sodium sulphate, of which 60 per cent. is used in the 
manufacture of soda; of the remaining 40 per cent., fully two-thirds 
are used in the glass manufacture (130,000 tons). These 130,000 tons 
represent 29,296 tons of sulphur. The recovery of the sulphur from 
the sulphate is not practicable in the glass-works, but in an alkali- 
works this would be easy. The liberated sulphur dioxide might be 
made useful in the reproduction of a further quantity of sulphate by 
Hargreave’s process. In a letter to the author, Bode, Works-manager 
in Westphalia, states that the fusibility of the silicate is proportional 
to the amount of silica used, within certain limits. Also that silica 
must be purchased, but would have to be given away in the silicate, 
the soda alone being valued and paid for. Hence, on the one hand, a 
less fusible silicate may be made at considerable expense in wages and 
coal, but rich in soda, and therefore costing less in freight, and also 
with less silica thrown away upon it, or, on the other hand, a more 
fusible silicate may be prepared, containing less soda and more silica 
involving more expense in freight, but requiring less fuel and labour. 
If it be possible to prepare silicates with little silica, and not requiring 
too high a cost for fusing, Bode believes that, with a little management, 
business might be done. 

W.S. 


Gilding of Glass. By ScuwarzenBacu 

(Dingl. polyt. J., cexv, 92). 
Go tp chloride is dissolved in boiling water, the solution is filtered, and 
the filtrate so far diluted, that 200 cubic centimeters contain 0°0648 
gram of the metal, and it is then made alxaline with soda. The reduc- 
ing agent is alcohol saturated with marsh-gas; this is diluted with 
its own volume of water. 25 c.c. of this solution are mixed with 
the alkaline gold chloride solution, and this mixture is poured 
between the perfectly well cleaned plate to be gilded, and another sheet 
of glass placed at a distance of 3 mm. under the first. After from two 
to three hours’ rest the gilding is effected. The plate is removed and 
washed. 


W. &. 


“Hartglas” or Elastic Glass. (Dingl. polyt. J., ccxv, 186.) 


A sueet of ordinary plate glass, 6 mm. thick, was placed in a wooden 
frame on the ground, and a weight of 100 grams allowed to fall upon 
it from gradually increasing heights. The glass was broken by a fall 
of 0°8 meter. The same experiment was next tried with a sheet of 
this new glass, which however was only 3 mm. thick. It sustained a 
fall of the same weight from a height of 5°5 meters without destruc- 
tion, but broke at 5°75 meters. It was noticed that the latter glass 
broke in a different manner to the former, not in larger or smaller 
angular fragments, but separating in small crystals, testifying to a 
peculiar alteration of the molecular constitution. When cast upon the 
ground, a sheet of the “ hard glass” rebounded with a metallic ring. 
Further experiments have been made with regard to the power of 
resisting heat of the “ hard glass.” A strip of ordinary glass placed 
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in the flame of a lamp, broke in pieves after 24 seconds, whereas 
a piece of the hardened glass resisted the action of the flame for a 
long time, and until it had nearly attained a red heat therein. When 
the strip so heated was dipped in cold water, and whilst wet, again 
brought in contact with the flame, it remained uninjured. It is there- 
fore evident that the hardened glass (verre trempé) resists external 
influences well, and that heat exerts upon it no destructive influence. 
Such glass is recommended for lamp cylinders, and also for culinary 
and household wares. De la Bastie obtained the patent in England 
for the tempering of glass on the 12th August, 1874, No. 2783. The 
lass is heated up to the point at which it softens, is plunged into a 
fluid bath of a lower temperature ; actually, into hermetically closed 
baths of oil, fat, wax, resinous or bituminous substances, which all 
melt at temperatures under that of boiling water. The oven for 
heating the glass and the bath for tempering it are in combination, so 
that the dipping is accomplished with as little labour as_ possible. 
Pilati has experimented upon hardened blue glass. The spec. gravity 
is 2°522, the hardness 5, somewhat less than with ordinary glass. 
It contains: silica 68 per cent., lime 10 per cent., alumina 2 per cent., 
alkalis 17 per cent. Loss, with traces of magnesium, iron, chlorine, 
and cobalt compounds, 3 per cent. 


W. S. 


Retting of Textile Plants. By F. Sesrini 
(Landw. Versuchs-Stat., xvii, 441—443). 


In the retting process the albuminoids of the plant probably act as a 
support to the fermentation, which is the principal agent in the decom- 
position of the pectin and allied matters. If this is the case, the 
amount of albuminoids passing into solution will be greater as the 
maceration proceeds. An examination of the water taken from a large 
flax retting-pit at intervals of two days on five occasions, showed that 
the acidity of the water, its contents in solid matter, and especially in 
nitrogenous matter, increased with the decomposition. The acidity 
had doubled, the dissolved matters increased from 2°14 to 6°14 grams 
per litre, and the percentage of nitrogen in the dry residue from 5°68 
to 10°79 per cent. 
E. K. 
Flesh Meal. By R. Friiguine and J. Scnuuz 
(Landw. Versuchs-Stat., xvii, 443—445). 


Tue authors give an analysis of a patent “ Fleish-Futtermehl” now 
prepared at Brunswick. It should rather be called blood-meal, as it 
is made from blood with addition of calcium carbonate. When treated 
with water it swells up, but the water remains clear and colourless. It 
1s also without smell, and readily consumed by animals, with good 
results. Its percentage composition. is— 


1062 ABSTRACTS OF CHEMICAL PAPERS. 


Moisture ........ 12:2 
Organic matter .. 73°3 containing 11°7 per cent. nitrogen 
Ash ..... ccocces 146 es 11:1 CaCO, 
0-2 CaSQ, 
o> Fe,03 
0°07 Fe,P,0, 
0-2 KCl 
ma 0°99 NaCl 
100-0 1:04 CaCl. 


Aniline Black with Aniline Ferrocyanide. 
By A. KieLMEyYER (Dingl. polyt. J., eexiv, 324—327). 


Five parts by weight of crystallised tartaric acid, are dissolved in 10 
parts of boiling water; also 4 parts potassium chlorate in 12 parts 
boiling water; the two solutions are mixed hot, and 20 parts of 
cold water and 3 parts of aniline oil are added. These proportions of 
water, acid, and salt are chosen in order that the bitartrate crystallis- 
ing out may give no chloric acid reaction with sulphuric acid; that 
the chloric acid solution before the addition of the aniline may be 
colourless, and have no odour of chlorine ; and that the addition of the 
aniline may produce neither a violet nor a brown, but a light yellow 
colour ; also that the proportion between the acid and aniline may be 
correct, the solution showing no turbidity with cupric sulphate solu- 
tion. The solution of the chlorate of aniline marks 63° Baumé. If 
the author could have procured barium chlorate in the market at a 
reasonable price, he would willingly have used it for the preparation 
of his aniline chlorate. 

A solution of hydroferrocyanic acid is also kept in readiness to be 
used accordingly as the process is for the wool or half-wool printing. 

Three parts of sulphuric acid were diluted with 14 parts water, and 
on cooling, 7 parts potassium ferrocyanide, in large pieces, were placed 
in the dilute acid, and the whole was allowed to stand for some days. 
To 100 parts of this solution, 128 parts water and 20 parts aniline, 
were added in the cold. This is the aniline ferrocyanide solution. 

The steam aniline black is prepared as follows :— 


34 parts of the before-mentioned aniline chlorate. 


12 a aniline ferrocyanide solution. 
34 * water. 
12 - tragacanth paste (128 grms. to the litre). 


All being brought together in the cold, the black shows on the first 
day a clear olive shade, gradually darkening. It was not possible to 
notice, during the first eight days, any influence on its capacity in 
printing, on its development by steaming, or on the firmness of the 
fabric. 

The sal-ammoniac is purposely left out, in order to guard against a 
possible diminution or disappearance of the colour during the steam- 
ing, which otherwise may take place in some way or other. The 
‘ thickening, as above, is calculated for a ground colour. The quantity 
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of water, however (34 parts), will allow of thickening (9 parts of 
starch) being introduced, so as to enable the printer to use the mixture 
as @ printing colour, and on the roller. 

To such a strongly thickened mixture a slight excess of aniline oil 
is added, whereby the security and productiveness of the colour are 
heightened. 

After the steaming a washing follows either in a water glass or soap 
bath, according to choice. W.S 


Ferro- and Ferricyanides of Aniline for Aniline Black. By 
WeEuRLIN and E. ScHLUMBERGER (Dingl. polyt. J., ccxiv, 327 
—330). 


AyitineE ferrocyanide is formed by the direct combination of aniline 
with hydroferrocyanic acid, the chief difficulty being to obtain the 
latter in a condition so concentrated that it can dissolve a sufficient 
quantity of aniline. A ferrocyanide in solution is decomposed by a 
tartaric acid solution, which is slowly poured into it. The acid tar- 
trate which crystallises out, is separated from the hydroferrocyanic 
acid solution by filtration. The solution may be thus obtained of a 
strength indicated by 23° Baumé. In order that the aniline might be 
fully dissolved, a temperature of 50° at the highest was allowed, and 
the precaution was taken of leaving the solution slightly acid, because 
an excess of aniline hinders the crystallisation. On cooling, thin 
white plates separate out, consisting of the aniline ferrocyanide. Dried 
in the cold between blotting paper, these crystals remain white for a 
long time. If dried at 50°, they quickly turn yellow, and in course of 
time, black, even though placed in closed vessels. The salt has a 
neutral reaction, is soluble with difficulty in alcohol, ether, and carbon 
bisulphide, easily soluble in aldehyde and cold water, and still more so 
in water at 50°. To obtain it pure, it should be recrystallised two or 
three times, but even then it may contain traces of potassium bitar- 
trate. The solution of the aniline ferrocyanide, mixed with potassium 
chlorate and sal-ammoniac, and thickened with white and burnt starch, 
furnishes a very beautiful aniline black, developed by simply steaming. 
An equally intense black is obtained by mixing a solution of aniline 
ferrocyanide with a solution of aniline chlorate, and thickening with 
burnt starch. A solution of aniline ferrocyanide, thickened with pure 
burnt starch, furnishes after 24 hours’ hanging in a warm place, and 
after a potassium bichromate bath, a tolerably durable grey, and on 
steaming a light blue, which gives way to soap however. 

On decomposing potassium ferricyanide with tartaric acid, a solution 
of hydroferricyanic acid may be obtained at 24°—26° Baumé, in which 
the aniline dissolves more easily than in the hydroferrocyanic acid. The 
aniline ferricyanide crystallises in violet-black lamin, is but little 
soluble in ether and carbon bisulphide, soluble in alcohol and aldehyde 
with violet colour, easily soluble in cold, and more so still in water of 
60°. The black, furnished by treatment analogous to that of the ferro- 
cyanide, is not equal to the ferrocyanide black. 

Schlumberger treats 2 kilos. of aniline with 2 kilos. hydrochloric . 
acid at 19° B. on the one hand, and 2°4 grms. potassium ferrocyanide 
in 42 grms. boiling water on the other. When the latter solution 
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cools to 56°, the whole of the cold aniline chloride solution is added to 
it. On complete cooling, a thin, pale yellow, pasty mass of crystals of 
aniline ferrocyanide is obtained, potassium chloride remaining com- 
pletely dissolved in the mother-liquor. The salt is simply allowed to 
drain on the filter, as a partial decomposition ensues on drying. This 
damp aniline salt continues several days without decomposition if it is 
kept from the light, which tinges it violet, and later on, it completely 
decomposes, forming a black earthy-looking mass, believed to be a 
mixture of aniline black and prussian blue. 

For the aniline black:—To a thickened aniline chlorate solution, 


about 10 per cent. of the damp aniline ferrocyanide are added. 
, W. S. 


The Green Tint assumed by Aniline Black. 

By C. F. Branpt (Dingl. polyt. J., cexv, 453, 454). 
ANILINE black has often a tendency to fade into green. This depends 
on the amount of acid which has been added to the colour before 
printing, on the proportion of aniline chlorate employed, and on the 
degree of concentration of the colour. A black, made from impure 
aniline has less tendency to fade into green, than one prepared from 
nearly pure aniline. The best preventive is to print with concentrated 
aniline black, expose the fabric to chlorine for a long time after the 
soda-bath, and then give it a strong soap-bath. 

W. R. 


The Effect of Permanganic Acid on Aniline Black. 
By G. Witz (Dingl. polyt. J., vexv, 164). 

Ir a piece of cotton on which aniline black is fixed, be dipped in dilute 
sulphuric acid of spec. gravity 1:0614, and a quantity of a cold saturated 
solution of potassium permanganate added, the black at first turns 
green, the green colour soon becoming covered over with a brown pre- 
cipitate of. manganese oxide. If the piece be now passed through an 
acid solution, preferably oxalic acid, the black disappears, and the 
piece becomes perfectly white, without any danger of the fabric 
suffering, as with chlorine. The reaction may be varied by using a 
solution of potassium permanganate with one of oxalic acid, or also 
with crystallised oxalic acid, in order to remove the black colour 
entirely or only partially. Thus means are afforded, whereby partially 
or entirely spoiled aniline-black goods may be saved, by whitening 
the faulty places or the entire piece. _— 


To Stain Wood Black. By EH. Lauper 
(Dingl. polyt. J., cexv, 94). 


Tue process differs from others, as the staining solution can be used in 
the cold. The liquid is prepared as follows:—A solution of logwood 
extract in hot water is made of 10° Baumé, and of this 5 litres are 
mixed with 23 litres of crude ferrous acetate of 11° Baumé, and half a 
litre of acetic acid of 2° Baumé. The whole is warmed for a quarter 
of an hour. The solution, which is used in the cold, must be some- 
what diluted with water for light woods. The liquid is known as the 


“ ebony” wood dye. W. S. 
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XLV.—THE FARADAY LECTURE. 


The Life-work of Liebig in Experimental and Philosophie Chemistry ; 
with Allusions to his Influence on the Development of the Collateral 
Sciences, and of the Useful Arts. 


By A. W. Hormany, F.R.S., V.P.C.S., Professor of Chemistry in 
the University of Berlin. 


We are assembled this evening, friends and fellow-workers, to render 
our third triennial tribute of homage and gratitude to the memory of 
Michael Faraday—to keep his great name and example bright 
among us, and, by so doing, to renew in our minds and hearts the 
inspiration of his incomparable genius. 

In organising this periodical celebration of Faraday’s life and 
labours, the Council of the Chemical Society, mindful of what would 
have been the wish of the great philosopher himself, has resolved 
tomake these meetings the occasion, not of vain lamentation over an 
irreparable loss, nor of reiterated eulogies of the great luminary whose 
setting we deplore, but rather of useful surveys of the fields of science 
he so dearly loved, and of the lives and labours of those illustrious 
fellow-workers in whose ranks he so conspicuously shone. 

As Faraday belonged, from the universality of the benefits conferred 
by his genius on the human race, not merely to the island of his birth, 
but to all the civilised countries of the globe, the Council wisely 
and generously ordained that all nations should be invited to share 
with England the happy privilege of rendering homage to the greatest 
experimental thinker who has ever yet appeared among mankind. 

France, worthily represented by the illustrious Dumas, inaugu- 
tated, six years ago, the series of these commemorations. In a dis- 
course not less remarkable for the philosophic grasp and grandeur of 
its conception, than for the harmonious beauty of its flowing periods, he 
set before us the scientific needs and tendencies of Faraday’s time, 
ad the noble labours which placed him foremost among the sowers 
ind reapers of its grand scientific harvests. . 

Iraty followed, in the person of Professor Cannizzaro, who dis- 
toursed to us, in language alike profound and eloquent, of the form 
fo be impressed on the future teaching of chemical science, thus 
teveloping a theme, not only in itself of the deepest interest, but one 
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peculiarly appropriate to the occasion; since Faraday, even had he 
not as a discoverer won imperishable renown, would have ever stood 
high among the promoters of scientific knowledge by his unapproach- 
able power as an expositor of philosophical truth. 

On the present occasion GERMANY has been invited to take her part 
in this international tribute to departed genius; and I shall ever account 
it one of the most signal honours of my life, that I have been selected 
to appear before you here, the spokesman of my country’s chemists— 
the interpreter of German reverence for the greatest physical philosopher 
of the age. 

I need hardly dwell on my deep sense of the magnitude of the duty 
I have undertaken to discharge, and of my inadequacy to the task of 
worthily continuing the series of discourses so admirably commenced 
by my distinguished predecessors. 

Conscious of my inferiority to them in the graces of style and the 
charm of oratory, I have anxiously selected as the theme of my dis- 
course a subject so intrinsically rich in interesting facts and noble 
lessons, as of itself to command and repay your attention, while 
claiming from me no eloquence beyond that of a succinct and faithful 
exposition. 

Such, Gentlemen, are some of the considerations which have deter- 
mined me to direct your attention to the labours of one of Faraday’s 


most eminent scientific contemporaries—of a master-mind, gifted as 
Faraday’s own,—of my illustrious teacher and deeply lamented 
friend—Justus von Lirsie. 


In addressing myself to this task,—in proceeding to lay before you 
a sketch of the labours of Liebig, and in touching on some of the cha- 
racteristic incidents of his career,—I find myself. embarrassed by the 
very richness of the subject it is my duty to unfold. 

The many-sided genius of the great discoverer bafiles, with its 
prolific outpourings, my sense of order and selection; so that I know 
not how to discriminate, amidst the manifold treasures he has be- 
queathed to us, those which claim development on this occasion, from 
those which, through sheer lack of time, must pass unnoticed. 

Let me, however, at starting, frankly declare to you my deep-rooted 
conviction that Liebig’s is the name and figure alone fitted to stand 
beside Faraday’s, in the representation of our century to future gene- 
rations of mankind. Indeed, even while I say this, I am but too well 
aware that it is hardly for us, their contemporaries, to comprehend, 
in all its fulness, the towering majesty of these two great men. 

As those who wander in a mountain-chain cannot appreciate the 
sky-reaching grandeur of its lofty peaks so well as those who, remotely, 
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from the plains beneath, contemplate its snow-crowned summits, so 
we, the contemporaries of Faraday and Liebig, cannot perceive the 
full dignity of their commanding forms,—the philosophic pinnacles of 
this century,—as they will hereafter appear to distant generations of 
posterity. In those days Faraday and Liebig will be looked up to 
with such reverence as it is ours to offer to the mighty spirits of the 
past—to such giant figures as those of Galileo, Kepler, Newton, 
and Lavoisier. And as that bright constellation shines on us from the 
misty darkness of the past, so will the names of Faraday and Liebig, 
—stars of co-equal lustre,—throw forward their bright beams on our 
successors through the far-reaching vista of ages yet to come. 

To speak of Liebig only: were we to consider merely the vast’ 
number and incalculable importance of the chemical facts which he 
established, we should have to proclaim him one of the greatest con- 
tributors to chemistry at large, that ever appeared ; while of organic 
chemistry we could not hesitate to consider him the very source and 
fountain-head. 

Yet the discovery of chemical facts has been but a part, and not 
the greatest, of Liebig’s memorable services to our cherished science. 
By his experimental studies on the correlation and mutual bearing of 
the facts he discovered, he was led to the conception of general laws, 
which have shed a flood of light on chemical phenomena of all classes ; 
illustrating no less the course of inorganic transformations, than the 
nature of organic compounds and their activities—the field he especially 
cultivated. By the great types of composition which, under the name 
of radicles, he was the first to reveal, and by the general methods of 
research resulting from their recognition, he was enabled, not only to 
trace with a sure and cautious hand the lines of his own lifelong pro- 
gress, but to map the path of all contemporary research, and shape the 
course along which, from age to age, so long as chemistry and the col- 
lateral sciences continue to advance, they mnst pursue their develop- 
ment. 

Speaking, as I do, in the presence of chemical investigators to whom 
Liebig’s methods and apparatus are so familiar, I need spend no 
time on the proof of what I have just advanced. Such proof we 
find, each one of us, day by day, at every siep of our experimental 
researches. Nor is this hourly help, great as we feel it to be, and mas- 
terly as is the hand to which we owe it, by any means all the aid we 
chemists daily derive from Liebig. It was he, who while placing at 
our disposal the means, intellectual and material, of prosecuting our 
researches, was also the first to found in Europe the great institutions 
for chemical education, by which our minds have been prepared and 
equipped to employ with advantage the keen weapons, theoretic and 
instrumental, provided by this great exemplar for our use. 
4p 2 
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It was at the small University of Giessen that Liebig organised the 
first educational laboratory, properly so called, that was ever instituted. 
The foundation of this school forms an epoch in the history of chemical 
science. It was here that experimental instruction, such as now 
prevails in our laboratories, received its earliest form and fashion; 
and if, atthe present moment, we are proud of the magnificent temples 
raised to experimental science in all our Schools and Universities, let 
it never be forgotten that they all owe their origin to the prototype 
set up by Liebig half a century ago. The new school called around 
the master, from all nations, a large number of pupils, the élite of the 
then rising generation of chemists, many of whom are now, in their 
turn, distinguished masters of our science, having worthily continued 
the path of discovery opened for them, in their youth, by Liebig. 
It was more especially from this country that a great number of 
young chemists thronged to the school of Giessen; and I see many 
before me who not only enjoyed its educational advantages, but 
have since nobly illustrated their value by the high eminence to 
which they have attained; and I well know that if their gratitude 
towards Liebig had to be expressed by acclamation, there is not one 
of those old pupils present whose voice would be wanting in the general 
tribute of heartfelt reverence and praise to the great master. 

This is a point on which, brief as our time may be, I cannot, in 
common duty, lightly dwell. It is in fact one of the most charac- 
teristic features of Liebig’s influence on the development of modern 
philosophy, as well as one of the grandest and most generous endow- 
ments of his princely heart. 

Whoever has had the good fortune of attending his lectures, will 
not easily forget the deep impression of his peculiar style of eloquence. 
Liebig was not exactly what is called a fluent speaker; but there was 
an earnestness, an enthusiasm in all he said, which irresistibly carried 
away the hearer. Nor was it so much the actual knowledge he im- 
parted which produced this effect, as the wonderful manner in which 
he called forth the reflective powers of even the least gifted of his 
pupils. And what a boon was it, after having been stifled by an 
oppressive load of facts, to drink the pure breath of science such as 
it flowed from Liebig’s lips,—what a delight, after having perhaps 
received from others a sack full of dry leaves, suddenly in Liebig’s 
lectures to see the living growing tree ! 

Yet not, however, in lecturing was it that Liebig most excelled; 
it was by the peripatetic teaching in the laboratory that his greatest 
successes were achieved. 

Like all the great generals of every age, Liebig was the spirit 
as well as the leader of his battalions; and if he was followed s0 
heartily it was because, much as he was admired, he was loved still 
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more. If I speak somewhat fondly of Liebig, many around me are 
thinking of him fondly too, for we were alike pupils of his. We 
remember his fascinating control over every faculty, every sentiment 
that we possessed ; and we still, in our manhood now, remember how 
ready we were, as Liebig’s young companions in arms, to make any 
attack at his bidding, and follow wherever he led. We felt then, we 
feel still, and never while we live shall we forget Liebig’s marvellous 
influence over us; and if anything could be more astonishing than the 
amount of work he did with his own hands, it was probably the 
mountain of chemical toil which he got us to go through. I am sure 
that he loved us in return. Each word of his carried instruction, 
every intonation of his voice bespoke regard ; his approval was a mark 
of honour, and of whatever else we might be proud, our greatest pride 
of all was having him for our master. It was our delight, too, to know 
that we helped him; that while we received his lessons, we were also 
performing his work. The aid he thus obtained, he was too just ever 
to deny or underrate ; nay, his generosity often attributed to a pupil 
the whole credit of a successful experiment suggested by himself, on 
the basis of previous trials and discoveries of his own, and of his deduc- 
tions therefrom. Of our young winnings in the noble playground of 
philosophical honour, more than half were free gifts to us from Liebig; 
and to his generous nature no triumphs of his own brought more sin- 
cere delight than that which he took in seeing his pupils’ success, and 
in assisting, while he watched, their upward struggle. 

Not only then has Liebig, by his multitudinous discoveries of facts, 
laid the foundation of organic chemistry ; not only, has he, by his con- 
ception of chemical radicles, and his keen insight into chemical analogies, 
marked out in theory the way of chemical research and discovery for 
centuries yet to come; not only has he, in addition to his theoretic 
guidance, given us the instruments and means of prosecuting the re- 
searches by which the domain of chemistry must be enlarged; but he 
has also shown us how to keep up the supply of intellectual agents to 
carry on the work, how human hearts and minds may be prepared to pro- 
secute the great warfare against ignorance in this field of science,—thus 
furnishing trained soldiers to wield the arms he previously provided. 

Iam sure, Gentlemen, that I shall have your unanimous concurrence 
when I say that there is no greater proof of the fecundity of a dis- 
coverer’s genius than this,—that it not only itself raises the curtain 
from Nature’s secrets, and enriches the storehouse of science from the 
vast treasury of the previously unknown, but that it alsoendows man- 
kind with the means, intellectual and material, of following on in the 
same path ; thus taking an anticipated part in Time’s ulterior conquests. 

And to all these great services done to our race by Liebig, may I 
hot truly add the inspiration bequeathed to us by his illustrious 
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example? Which of us, returning to-morrow to his lonely post in the 
laboratory, and resuming his obstinate labour in penetrating Nature’s 
stubborn depths, will not feel animated and cheered in his work by 
the example of such master-minds as those of Faraday and Liebig? 
For us chemists more especially, and for our successors, it will be for 
years to come a duty equally imperative and delightful to work, not 
only with Liebig’s instruments in our hands, but also with his noble 
spirit in our hearts. 

And that spirit, as characteristic of Lie big’s genius as of Faraday’s, 
led both those great men, as I trust it may lead us, their humble 
followers, to look beyond the scope of a single sphere of thought; 
to pass from the discovery of special instances to the determina- 
tion of laws governing whole classes of like nature, and to trace for- 
ward those laws in their influence on still wider ranges of phenomena; 
not neglecting at the same time their collateral applications in the im- 
provement of the arts of life, and in the promotion of man’s material 
welfare. . 

Were Faraday the theme of my discourse, I could truly say that 
no man more abundantly than he has enriched, incidentally, the col- 
lateral fields of industry by the activity of his pursuit after the abstract 
laws of nature. And it is but one more of the noble analogies traceable 
between the careers of these two great men, that Liebig’s labours m 
abstract science have alsv, like Faraday’s, borne copious fruit in many 
of the useful arts, especially in those whose practice involves chemical 
transformations. 

To mention but a few of Liebig’s services of this kind, let me 
remind you of the great industries of acetic acid and the fatty bodies; 
which were materially elucidated, as well by Liebig’s own researches, 
as by those performed in his laboratory by pupils under his immediate 
guidance. Among the manufactures thus in some cases brought to a 
degree of perfection previously unknown, in other cases actually created 
by him, you will all recollect, as prominent examples, the industry 
of the fulminating compounds, that of prussiate of potash, and lastly 
that of potassic cyanide. Of these, the two former owe to Liebig’s 
labours the very key to their operation; whilst the latter originated 
entirely from his investigations in the cyanogen group. Indeed potassi¢ 
cyanide, but a few years ago a substance of exclusively scientific in- 
terest, is now, since Liebig devised an easy mode for its preparation, 
a commercial article of considerable importance, large quantities of 
which are used in the various processes of electroplating. As not less 
intimately, though somewhat differently, rooted in Liebig’s re 
searches, may be mentioned the invention of silver-coated mirrors, 
so superior in effect to the old mercurial reflectors, and now, as we all 
‘know, manufactured so extensively. 


THE FARADAY LECTURE. 1071 


I might greatly prolong this enumeration; but enough, I think, has 
been adduced to justify me in stating that Liebig, like Faraday, 
merited the old classical encomium, illustrans commoda vite; and 
never, in his conscientious benevolence, lost sight of the general 
interests of his race. 

It was not, however, incidentally only, by the collateral develop- 
nent of the industrial arts, that the practically beneficent outcome of 
Liebig’s genius was displayed. In fathoming the deep mysteries of 
organic chemistry, his penetrating curiosity could not remain indiffe- 
rent to the yet more profound secrets of biology, that is to say, of life, 
in its two great forms, vegetal and animal, based, as they both are, in 
their material development, on processes of chemical change. 

In the laws of plant-life more especially, Liebig’s noble researches 
threw ray after ray of brilliant light into depths where before the 
deepest obscurity had reigned. It was Liebig who traced the primor- 
dial conditions of the nutrition and growth of plants; and finally esta- 
blished their connection with the chemical composition of the soil in 
which they are rooted, and of the air in which their leaves are bathed, 
as well as with the imponderable forces, especially the sun’s light and 
heat, under whose influence they live. 

Projecting his view still further in the same direction, he also 
traced the influence of physical and chemical laws on the second and 
higher division of biology, namely, that which relates to animal life, 
its laws and conditions, especially those of the nutrition and develop- 
ment of the animal body. 

It was no doubt in the former of these two high and arduous paths 
of research that Liebig’s labours were crowned with the most perfect 
suecess. Undertaken in the year 1837, at the request then made to 
him by the British Association for the Advancement of Science, for a 
Report on the state of our knowledge in organic chemistry, they led 
him to the publication in 1840 of his memorable work, entitled 
“Chemistry in its Applications to Agriculture and Physiology.”* 
Twenty-two years later (1862), having, during this long interval, 
studied in minute detail the several questions connected with the sub- 
ject, he issued his invaluable work, “The Natural Laws of Husbandry ;”+ 


* Die Chemie in ihrer Anwendung auf Agricultur und Physiologie, von Justus 
Liebig, Professor der Chemie an der Universitat Giessen. Braunschweig, 1840. 
Chemistry in its Applications to Agriculture and Physiology. By Jusrvs Lreste, 
M.D., Ph.D., F.R.S., M.R.1.A., Professor of Chemistry in the University of Giessen. 
_ from the manuscript of the Author, by Lyon PuayFrarr, Ph.D. London, 

840, 

+ Die Chemie in ihrer Anwendung auf Agricultur und Physiologie, von Justus 
von Liebig. 1. Theil. Der chemische Process der Erndhrung der Vegetabilien. 
2. Theil. Die Naturgesetze des Feldbaus. Braunschweig, 1862. 'The English edition 
of Part II. is entitled, “The Natural Laws of Husbandry,” by Justus vor 
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and his researches, as embodied in this great work, may truly be 
described as constituting the first perfect construction of the 
philosophy of agriculture that had ever appeared up to that date. 
Had this memorable treatise been Liebig’s only work, it would have 
secured to him an imperishable fame, associating him, as it did, with 
his most illustrious predecessors in-chemico-biological inquiry—I mean, 
as you all well know, Lavoisier and Humphry Davy. . 

Two years had scarcely elapsed since the publication of his first 
treatise on agricultural chemistry, when Liebig issued his memorable 
work, ‘‘ Organic Chemistry in its Applications to Physiology and 
Pathology,’’* in which were embodied his first results in the second and 
superior branch of chemico-biological research,—that branch, namely, 
which brings animal vitality within the scope of nature’s general laws; 
and from that period (1842) to the time of his death (in 1873), this 
noble theme never ceased to occupy his thoughts. 

In these three splendid works, each, if I may use the expression, a 
conqueror’s battle-field, Liebig built up new kingdoms on the ruins 
of empires overthrown. The vague hypotheses of old days fell, like 
captured forts, before him; and, grimly potent as their defences might 
have seemed, he showed them to be founded, not on solid facts, but on 
fallacious guesses only. They, one by one, broke down under the 
severe philosophical analysis to which they were submitted by Liebig, 
and under the crucial testing by actual experiment which they under- 
went at his hands. In the study of biology, vegetal and animal, 
Liebig was the first to disentangle intricacies that had before seemed 
problems beyond the grasp of human intellect to solve ; and it was 
one of the grandest results of his philosophical and experimental in- 
vestigations, that he traced, amidst the multitudinous and apparently 
ever-varying manifestations of life, in its countless modifications of 
kind and degree, the operation of a few simple laws, physical and 
chemical, affording, by their determinate combination, the precise and 
proved conditions of vital development, nutrition, growth, and per- 
petuation, from generation to generation, in unaltered individuality. 

In the vegetal division of these biological researches, not one of 
more profound importance can be referred to, among Liebig’s grand 
achievements, than his clear and well established recognition of the 
essential necessity, for plant-growth, of the ingestion of the minute 


Lizsig. Edited by Jonn Buytu, M.D., Professor of Chemistry in Queen's 
College, Cork. London, 1863. 

* Die Thierchemie, oder die Organische Chemie in ihrer Anwendung auf Physiologie 
und Pathologie, von Justus Liebig, etc. Braunschweig, 1842. Animal Chemistry, 
or Chemistry in its Applications to Physiology and Pathology. By JustUs 
Lizsia, etc. Edited from the Author’s manuscript, by WILLIAM GREGORY, 
M.D.; F.R.S.E.° London, 1842. 
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percentage of non-volatile saline ingredients which remain as the 
“ash” of every plant when burnt. To Liebig we owe the now 
irrefragably established knowledge that each one of these saline in- 
gredients, however minute its percentage-proportion in the com- 
position of the vegetal tissue, is as essential to the plant’s life 
and development as is a full supply of the most weighty constituents 
of its organic mass. And as a corollary of this universal law, 
he deduced the certain knowledge that these saline ingredients, 
taken from the soil by food-crops, unfit the land for the further growth 
of such crops, until those saline ingredients, or ash-constituents of 
the plant’s organised tissue have been restored to the field; a well esta- 
blished law, whence has sprung the most important rule of agricultural 
economy, namely, that for the maintenance of the fertility of the crop- 
producing fields, so much ash-ingredient must be annually restored to 
the ground as the crop, taken from it, has withdrawn. Pressing his 
investigations further in this direction, Liebig urged eloquently, not 
upon philosophers only, but also on practical economists, on statesmen, 
and on the agricultural community at large, the incalculable waste 
of national resources, arising from our ignorantly treating town- 
sewage as a worthless refuse, though it is charged with the saline 
residue of the citizen’s food,—wastefully diverting it from the land 
and pouring it down the rivers to the sea. 

The Malthusian economists, observing as a fact the growing scarcity 
of food, but equally ignorant of the cause of the evil, and of the means 
available for its cure, did not hesitate to predict the unavoidable arrest, 
at no distant date, of our race’s growth and development, “by the 
ever-increasing pressure of expanding population on the limited means 
of subsistence.” But science, meantime, speaking with Liebig’s 
voice, overruled these gloomy forebodings, and showed the collective 
organism of mankind to be a self-supporting institution. On this 
momentous subject, with the very existence of humanity at stake, 
Liebig did not always speak calmly, but he always spoke wisely and 
well. 

In language of impassioned eloquence, he protested against the 
universal impoverishment of the food-producing continents of the 
globe, by this perpetual robbery and waste of the essential conditions 
of fertility ; and he warned the wealthy population of Great Britain, 
in particular, that their present reckless annual waste of the national 
resources was hurrying them along the downward road to general 
decay and impoverishment, which not all the British treasures of coal, 
iron, and other grand elements of power and property would ever 
suffice to redeem. As a provisional means of postponing, though not 
of preventing, the arrival of these foreseen calamities, Liebig was 
led to make one of his most remarkable suggestions of improvements 
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in practical industry, namely, that of manufacturing artificial fertilizing 
compounds, rich in the saline or ash-ingredients of plants, and there. 
fore adapted to renew provisionally the fertility of soils exhausted by 
the annual exportation of their ash-containing crops. It is true that the 
proposal of Liebig’s, vast as is the industry to which it has given rise, 
cannot be of enduring value to mankind, since the artificial restitu- 
tion of the saline ingredients to the soil must be attended by an annual 
waste equal to that occasioning the original impoverishment of the soil, 
and certain, at no distant date, to exhaust the chemical resources at 
disposal for artificially repairing that waste. 

Be this, however, as it may, the whole history of philosophical re- 
search, and of its influence in the guidance of industry, does not fur- 
nish any example of nobler and grander results than those which have 
ensued, and are still to follow, for the benefit of mankind, from the 
splendid generalisation of Liebig’s pregnant thought upon this sub- 
ject. It has supplied to agriculture, the fundamental art of life, its 
main basis as a perdurable art, as an industry no longer liable to 
extinction by the exhaustion of the soil; and it has enabled us—let me 
repeat it—to secure not merely the continuous regeneration of plants, 
but also the ceaseless perpetuation of the animal race, including its 
chieftain, man—a chain of incommensurable importance, whose first 
link hangs, if I may so speak, from Justus Liebig’s hand. 


In the second division of biology,—in that great branch of science 
which leads us from the study of the lower life of plants to the 
higher vitality of animals and man,—Liebig’s labours effected a revo- 
lution not less complete and momentous than that which ensued from 
his researches in agricultural chemistry. The student of the laws of 
animal life and of the changes occasioned in normal vital opera- 
tions by the influence of disease, was, before Liebig’s time, but little 
accustomed to apply the accurate methods of chemical and physical 
investigation to the complicated problems involved in vital processes 
and when, occasionally, chemical comments were introduced into physio- 
logical discussions, they were usually of the most vague and hypo- 
thetical description. 

This disregard of the chemical method was due mainly to two 
causes: in the first place, to the circumstance that this method had not 
at that time arrived at the degree of elaboration and perfection which 
it has since attained; and secondly, and perhaps chiefly even more 80, 
to the reluctance felt by the inquirers of that period to divest any pro- 
cesses, however simple, when accomplished within the living organism, 
the operation of vital force. This force of vitality was a kind of bugbear, 
deterring the majority of investigators from engaging in the study of 
animal chemistry ; since it was generally believed that all manifesta- 
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tions of chemical and physical action were modified and overruled in a 
most unaccountable manner by this mysterious force. It is true that 
many steps toward a salutary change in this view of things had been 
made long before Liebig took the field, Several of the constituents 
of the animal economy had been examined with more or less success. 
The physiologists here present will think of Chevreul’s classical 
labours on the fatty bodies of animal origin; of the early investiga- 
tions by Berzelius of urine, blood, and bile; and of Gmelin and 
Tiedemann’s researches as to the nature of digestion. Again, some 
of the crystalline compounds occurring in animal fluids had been cor- 
rectly analysed. Thus William Prout, as early as 1819, had fixed 
the formula of urea which is in use at present ; and nine years later, in 
1828, Wéhler had demonstrated the possibility of building up from 
its elements this very urea, the formation of which, up to that period, 
had been supposed to take place exclusively under the influence of 
vitality,—an experiment ever memorable, since it removed at a single 
blow the artificial barrier which had been raised between organic and 
inorganic chemistry. And to mention another somewhat earlier 
observation of the same discoverer, which, more perhaps than any 
other, contributed to shape the course of Liebig’s researches: Wéhler 
in 1824 had proved that the salts of organic acids, by passing through 
the animal body, are converted into carbonates, undergoing, in fact, 
the same change which is effected by their combustion in the open air. 
It would not be difficult to quote additional interesting investigations of 
animal products and processes ; but the results obtained had remained 
unconnected. No one had ever ventured to collect these scattered 
efforts into a focus for the general elucidation of the phenomena of 
animal life. It was reserved for Liebig to accomplish this arduous 
task. Amidst the complex and apparently entangled phenomena 
attending the development and maintenance of animal vitality, Liebig 
was the first to discern and elucidate the precise and determinate 
action of chemicaland physical laws. This great conception, which, 
before his day, had never illumined physiological science, germinated 
in Liebig’s mind, was proved ‘and expanded by his experimental 
investigations, and, finally, by his energetic teaching, became esta- 
blished as one of the convictions of our race. 

It was under auspicious circumstances that the great task was 
attempted. Liebig was then in the zenith of his intellectual career ; 
and if his special object had been to prepare himself for this order of 
inquiry, he could not have selected more appropriate work than that 
which during the twenty years previously he had been in the habit of 
performing. The method of analysing organic bodies was at that 
time finally elaborated; nor had any one chemist then living more 
experience in its use; and no one, lastly, was surrounded by a 
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greater number of pupils desirous and well qualified to aid him in his 
researches. Moreover, it was certainly of no small importance, that 
at the period in question, Liebig had already achieved some of his 
splendid results in the collateral branch of agricultural chemistry; 
and if his preliminary studies in the animal physiology of the time 
had not been carried to the extreme of detail, we may ask whether this 
was not an additional advantage, since it enabled him to proceed, un- 
burthened with observations in many cases doubtful and perplexing, 
and untrammelled by the fetters of preconceived notions. 

But let us examine some of Liebig’s chemical work in animal 
physiology. 


One of the earliest subjects to which Liebig devoted himself in this 
department was the question as to the origin of animal heat. After 
Lavoisier had recognised the analogy between the processes of 
combustion and respiration, the idea naturally suggested itself to his 
mind that the heat observed in the animal organism must have the 
same origin as that which is evolved during combustion; and after- 
wards, in a paper published jointly with Laplace, these two illustrious 
philosophers distinctly stated it as their opinion, based upon experi- 
ment, that the sensible heat of the animal organism is the combustion- 
heat of the carbon and hydrogen which, in the form of food, are burnt 
in the body. The view advanced by Lavoisier and Laplace was sub- 
sequently tested by Dulong and Despretz in a series of admirably 
conducted researches, performed with all the resources the advance- 
ment of science had meanwhile placed at their disposal. These 
physicists proved that a very considerable proportion indeed of the 
heat observed may be thus explained, but that, at the same time, an 
appreciable amount (from 10 to 11 p.c.) remains unaccounted for ; and 
it marks the state of inquiry at this period that, for the purpose of 
explaining this deficiency, physiologists did not hesitate for a moment 
to invent additional sources of animal heat, such as nervous activity, 
friction, and electrical phenomena taking place within the living 
organism. Bya careful revision of the subject, and by introducing into 
the calculation of the experiments the combustion-heats of carbon and 
hydrogen as furnished by the latest estimations, Liebig arrived at the 
determinate conclusion that the deficit which even yet remained is to be 
attributed to a diminution of temperature, which the animal must have 
suffered whilst in the ice-calorimeter,—an assumption which appears the 
more legitimate since the belief prevailing at one time that the tempe- 
rature of the animal body is a constant one, might easily have given 
rise to what now would appear a strange omission in the experiments. 
Be this, however, as it may, in summing up the inquiry, Liebig de- 
clares it to be his unalterable conviction that the whole of the sensible 


act 


THE FARADAY LECTURE. 1077 


heat of the animal body may be explained by processes of combustion 
accomplished within the organism. The assumption of sources of 
animal heat other than chemical now belongs to the past. 

It is true, that with the mechanical theory of heat, such as it has been 
developed by modern physics, for the foundation of all our considera- 
tions, the question at issue assumes a much less important aspect ; for 
even admitting, as we may do, that nervous activity, friction, and 
electrical phenomena actually give rise to evolution of heat in the 
animal body, we now know that all these actions are themselves but 
intermediate expressions of chemical change resulting eventually in 
heat. It is certainly a welcome proof of progress that truths, which 
the inquirers of a previous period had to conquer step by step, have 
become, as it were, self-evident to us. But if to-day we rejoice to 
look down from a greater altitude, we certainly shall not cease grate- 
fally to remember those whose labours have contributed to lift us to 
our higher point of view. 


In thus studying the evolution of heat by the oxidation or slow com- 
bustion of food in the animal organism, a mind like Liebig’s could 
not but be drawn to investigate the nature of food itself, and his high 
generalising power soon led him to his well-known classification of 
nutritive substances. Having duly dwelt upon the importance of the 
mineral constituents of food,—the so-called nourishing salts which pre- 


viously had been entirely disregarded, and the co-operation of which, 
inthe building up the animal body, is not less essential than in the de- 
velopment of the plant,—he proceeds to classify food according to the 
special purposes which it is to fulfil in the animal economy. ‘ The food 
of man and animals,” he says,* “ consists of two classes of substances 
essentially different in their composition. The one class (consisting 
of nitrogenous substances, albumin, etc.), serves in the formation 
of blood and in building up the various organs of the body; it is 
called plastic food. The other (consisting of non-nitrogenous sub- 
stances, the fatty bodies, and the so-called carbo-hydrates), resembles 
ordinary fuel, serving, as it does, in the generation of heat; it is 
designated by the term respiratory food. Sugar, starch, and gum 
may be looked upon as modified woody fibre, from which, it is known, 
they are capable of being formed. Fat, by the quantity of carbon it 
contains, stands nearest to coal. We heat our body, exactly as we heat 
a stove, with fuel which containing the same elements as wood and 
coal, differs essentially however from the latter substances, by being 
soluble in the juices of the body.” 

It is not often that new conceptions, so utterly at variance with what 
had been previously believed, can boast of such rapid and general recep- 


* Ueber die Verwandlung der Krafte. Sammlung wissenschaftlicher Vortrige 
gehalten zu Miinchen im Winter, 1858. Braunschweig, p. 594. 
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tion as was accorded to Liebig’s classification of nutriment into nitro- 
genous, or plastic, and non-nitrogenous, or respiratory. 

Of course this, like all other classifications ever proposed, is not a 
perfect one; for it would be difficult to draw an accurate line of demar. 
cation between the two classes. But these imperfections cannot pos- 
sibly diminish the value of a view which more, perhaps, than any other, 
has contributed to a correct appreciation of the process of animal 
nutrition. Some objections have been recently raised against Liebig’s 
classification, more especially on physiological grounds, and it is, there- 
fore, of particular interest to listen to the opinion which one of the most 
illustrious physiologists of the day, Theodor von Bischoff, has but 
lately expressed upon this subject.* 

“These objections,” he says, ‘‘ undoubtedly correct as they are, have 
not been able to supplant Liebig’s conceptions, nor will they ever be 
able to do so, for their truth as a whole will always remain ; nor is it 
possible to deny the great merit they possess of pointing out in the 
briefest manner the essential differences of the several varieties of food. 
In the division, classification, and designation of natural objects, and 
even of historical events, supposing them founded, not on nature but 
on the requirement of a comprehensive discriminative distinction, 
the principle has ever been acknowledged: a potiori fit denominatio; 
and it is this principle which justifies Liebig’s classification and confers 
on it its value.” 

To the active prosecution of the study of food from the chemical 
point of view, we are indebted for the rapid development of one of 
Liebig’s finest philosophical conceptions, namely, his theory of the 
nutrition of animals. According to this theory, the plant holds a 
position intermediate between the mineral and the animal world. The 
animal is incapable of assimilating the compounds stored up in inor- 
ganic nature. To render these compounds subservient to the purposes 
of animal life, they have to undergo a preliminary preparation within 
the living organism of the plant. The simple mineral molecules are 
thus converted into molecules of a higher order, fit to serve in building 
up and maintaining alive the body of the animal. The main pillar of 
this theory is the fact established by experiment, that the nitrogenous 
principles composing the body of the animal, animal albumin, animal 
fibrin, and animal casein, are identical in composition with the nitro- 
genous principles found in the organism of the plant, vegetal albumin, 
vegetal fibrin, and vegetal casein. The similarity of some of these 
substances, of animal and vegetal albumin for instance, had even pre- 
viously been pointed out by Mulder; but certainly it was left to 
Liebig to prove their identity by analyses performed either by him- 


* Theodor L. W. von Bischoff, iiber den Einfluss des Freiherrn Justus von 
Liebig auf die Entwickelung der Physiologie. Miinchen, 1874, p. 27. 
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self or by his pupils. From the body of the animal, the mineral matter 
organised by the intervention of the plant, after having served the 
purposes of animal life, returns again to the stores of mineral nature, 
in order to renew the circulation. 

I cannot deny myself the pleasure of reminding you of the often- 
quoted passage in his Familiar Letters on Chemistry, in which Liebig 
eloquently sets forth his views :—“ How admirably simple,” he says, 
“after we have acquired a knowledge of this relation between plants and 
animals, appears to us the process of formation of the animal body, 
the origin of its blood and of its organs! The vegetable substances, 
which serve for the production of blood, contain already the chief 
constituent of blood ready formed, with all its elements. The nutri- 
tive power of vegetable food is directly proportional to the amount of 
these sanguigenous compounds in it; and in consuming such food, the 
herbivorous animal receives the very same substances which, in flesh, 
support the life of carnivora. : 

“From carbonic acid, water, and ammonia, that is, from the con- 
stituents of the atmosphere, with the addition of sulphur and of certain 
constituents of the crust of the earth, plants produce the blood of ani- 
nals: for the carnivora consume, in the blood and flesh of the herbivora, 
strictly speaking, only the vegetable substances on which the latter 
have fed. These nitrogenised and sulphurised vegetable products, the 
albuminous or sanguigenous bodies, assume in the stomach of the 
herbivora the same form and properties as the fibrin of flesh and 
animal albumin do in the stomach of the carnivora. 

“ Animal food contains the nutritive constituents of plants, stored 
up in a concentrated form. 

“A comprehensive natural law connects the development of the 
organs of an animal, their growth and increase in bulk, with the re- 
ception of certain substances essentially identical with the chief con- 
stituent of its blood. It is obvious that the animal organism produces 
its blood only in regard to the form of that fluid, and that nature has 
denied to it the power of creating blood out of any other substances, 
save such as are identical, in all essential points, with albumin, the 
chief constituent of blood. 

“The animal body is a higher organism, the development of which 
begins with those substances, with the production of which the life of 
those vegetables which are commonly used for food, ends. The various 
kinds of grain and of plants used for fodder, die as soon as they have 
produced seeds. Even in perennial plants, a period of existence ter- 
minates with the production of their fruit. In the infinite series of 
organic products which begins with the inorganic food of plants, and 
extends to the most complex constituents of the nervous system and 

* Familiar Letters on Chemistry, 3rd edit., 1851, Letter xxvi, p. 350. 


1080 HOFMANN ON THE LIFE-WORK OF LIEBIG. 


brain of animals the highest in the scale, we see no blank, no interrup- 
tion. The nutritive part of the food of animals, that from which the 
chief material of their blood is formed, is the last product of the pro- 
ductive energy of vegetables.” 


It is impossible to speak of Liebig’s achievements in physiological 
chemistry without alluding to his doctrine of the origin and function 
of fat in the animal economy—dquestions which had never been duly 
considered at the time when he engaged in this line of inquiry. A 
careful investigation of the conditions under which accumulation of 
fat is observed in the body, led him to the positive conclusion that it 
is within the animal organism that the elaboration of fat takes place; 
and that the materials consumed in its formation are the carbo- 
hydrates, such as starch and sugar, &c., which, like the nitrogenous 
principles also, the animal finds ready prepared and stored for its 
use within the organism of the plant. 

The views advanced by Liebig gave rise to a long and animated 
controversy with some of the leading chemists of France, more espe- 
cially Dumas and Boussingault, who contended that the animal 
received the fat ready formed from the plant. An appeal to experi- 
ment, it is well known, has decided the question in favour of Liebig, 
and it is interesting to note that in this case, as in many others, the 
most powerful arguments in support of his views were brought forward 
by his antagonists themselves. ‘‘ My mill has ever received its best 
supply of water from my opponents,” Liebig used to say. Their 
experiments proved indeed that the vegetal food of animals con- 
tains more fat than had been previously believed; but an amount 
nevertheless utterly insufficient to explain the quantity deposited in 
fattened pigs and geese living entirely on vegetal food. Important 
collateral proof of the faculty possessed by the animal economy of 
transforming sugar into fat was supplied, moreover, by the observation 
that bees, when fed exclusively on sugar, nevertheless continue to 
produce their wax, the homology of which with the ordinary fatty sub- 
stances had been established beyond doubt by Brodie’s researches; 
and, as if to complete the chain of evidence, Pelouze, in the very nick 
of time, had demonstrated the transformation, by the intervention 
of cheese-ferment, of sugar into butyric acid, thus experimentally 
proving the process assumed by Liebig to be accomplished within the 
organism of the animal. I am not permitted here to develop this sub- 
ject fully in its various ramifications; else I should have also to point out 
the modifications which Liebig’s views, as originally proposed, have 
since undergone, and are likely to undergo still further. The experi- 
ments of the French chemists proved that the co-operation of nitro- 
genous food was so far necessary for the formation of fat, as the animal 
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system cannot possibly be maintained in its full vigour unless it re- 
ceives a proper share of each variety of food. Nor did Liebig hesitate 
to admit that, under certain conditions, nitrogenous food likewise may 
be converted into fat; and he recalls the easy transformation, without 
the organism, of fibrin, when undergoing putrefaction, into ammonia 
and the butyric and valeric acids. Some modern physiologists, as is well 
known, go even a step further, by assuming that animal fat is entirely 
derived from nitrogenous food, the carbo-hydrates being exclusively 
employed for the purposes of respiration. Thus it is seen that the dis- 
cussion on some secondary points of the question is even now going on; 
but the main point of Liebig’s position, viz., that the fat ori- 
ginates within the animal organism, is no longer doubted by any 
physiologist. 


In rapidly reviewing the general outcome of Liebig’s labours in 
physiological chemistry, I cannot do more than allude, in the most 
cursory manner, to his more special inquiries in this department. His 
examination of blood; his long-continued study of the nature of bile, 
supported by a splendid series of the analytical performances of a num- 
ber of his pupils; his researches regarding the constitution of the urine 
of man and of the carnivora, proving the non-existence in it of lactic 
acid, elucidating for the first time the relation existing between the 
reaction—whether alkaline or acid—of the urine, and the nature of 
the food consumed, and leading him finally to the elaboration of his 
method of determining urea; and his ever-memorable investigation, in 
conjunction with Wéohler, of uric acid,—these researches will ever 
remain models unsurpassed of experimental inquiry. I must not, how- 
ever, conclude this account of Liebig’s chemico-physiological re- 
searches without dwelling for a moment on his celebrated memoir on 
the constituents of the juice of flesh,* teeming, as it does, with brilliant 
discoveries, and presenting, even in greater abundance perhaps than any 
of his other papers, that inexhaustible outflow of philosophical infer- 
ences, which the fertility of Liebig’s mind never failed to elicit from 
his discoveries. It is to his indetatigable spirit of investigation that 
we are indebted for the first elaborate analysis of the saline matter in 
the juice of flesh, the importance of whose mineral constituents was 
scarcely, and is not perhaps even now, sufficiently appreciated. Of 
the nature also of the organic substances which are present in this 
juice, very little was known when Liebig undertook their study. 


* The memoir has been separately published in Germany under the title, 
Untersuchungen iiber das Fleisch und seine Zubereitung zum Nahrungsmittel. Heidel- 
berg, 1847. The English translation is entitled, Researches on the Chemistry of 
Food. By Justus Liebig, M.D. Edited from the manuscript of the author by 
William Gregory, M.D. London, 1847. 
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Nearly twenty years had elapsed since Chevreul had pointed out the 
existence of creatine in flesh, but the remarkable discovery of the illus- 
trious French chemist had not been followed up. Even the composition 
of creatine had remained unknown. Liebig established its formula and 
examined its products of decomposition, creatinine, sarcosine, &c., as 
well as mary other substances occurring in the juice of flesh, which 
obviously play an important part in the animal economy ; and he thus 
opened a new lode in organic chemistry, which has since been further 
extended, and is still being actively worked by many ardent explorers. 

From tracing Liebig’s course through the philosophical heights of 
natural inquiry, we may feel it perhaps a vast descent to touch on the 
collateral improvements of material arts and industries that were 
evolved from his purely scientific labours. But I should be negligent 
in passing unnoticed, that, exactly as his researches into the nature of 
plant-nutrition and the conditions of economical crop-feeding, or agri- 
culture, gave rise to the first conception of that great industry, the 
manufacture of chemical manures, so also have his inquiries in animal 
chemistry, and more especially his investigation of the composition 
and nutrition of the animal body, not been long without their incidental 
practical outgrowth. 

Who but knows that it was from Liebig’s mouth that our house- 
wives first learnt how to render the full nutritive value of meat avail- 
able, or how to prepare a broth for invalids, combining the maximum 
of nourishing effect with the highest degree of digestibility P Who but 
has heard, that, having carefully studied the nature of woman’s milk, 
he was led to compound his infant food as a substitute for mother's 
milk, thus becoming the benefactor even of future generations ? Who, 
lastly, is ignorant that it is owing to Liebig’s researches in physiolo- 
gical chemistry, that the superabundant animal nourishment of the more 
thinly-peopled quarters of the globe has been rendered accessible to 

_the over-crowded populations of the opposite moiety ; and that a grand 
commercial movement, uniting, as it were, by new bonds the two hemi- 
spheres, has been created by the organisation of a food industry already 
colossal, and tending still to expand with incalculable advantage to the 
inhabitants of Europe, thus lifted beyond the sharp pressure of deficient 
nourishment, and secured in the abundant supplies of those invigorat- 
ing food-constituents upon which the bodily and mental energies ar 
alike dependent for their development ? 

It would be difficult to quote an example of a new article having 
been more rapidly and universally received by European society than 
Liebig’s extract of meat. And this is the more to be wondered at 
since the most opposite views prevailed, and are perhaps still prevailing, 
regarding its action on the organism. For whilst those were not waut- 
ing who, from the large amount of potash-salt present in it, declared 
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this extract to be an absolute poison, the ignorance of Liebig’s 
blind admirers, or the selfishness of interested speculators, did not 
hesitate to recommend it as a true substitute for meat. It is strange 
how such an opinion could ever have taken root, since the very mode 
of preparing the extract,—the careful separation of the albuminous 
principles, of gelatin and of fat,—sufficiently shows that at best it re- 
presents only part of the meat. Liebig’s aim, in introducing his 
extract, was to present in it those meat-constituents, which, added in 
varying proportions to vegetal food of various kinds, would confer 
upon this food in a measure the value of meat, by rendering its com- 
position similar to that of meat. The true mode of action of extract 
of meat is not as yet perfectly understood; it remains uncertain 
whether, as many believe, its effect is due to agents of digestion which 
it contains, or to its mineral saline constituents, or to creatine and the 
other nitrogenous principles present in it. Probably they have all a 
share in its action ; but, in whatever way it works, the best proof of 
its efficacy certainly is the eagerness with which, in a comparatively 
short time, it has been everywhere adopted, and which, at no distant 
period, will give to extract of meat a diffusion equal to that of tea 
or coffee, or fermented liquids. 

The examples I have quoted must have convinced you how varied 
have been Liebig’s contributions to physiological chemistry, and how 
many the practical advantages that have flowed, incidentally as it were, 
and by side-long streams, from the fountain of his mighty mind. But, 
thankfully as we acknowledge the services actually performed, our 
debt of gratitude to him is equally great,—I had almost said greater 
still, for the impulse which his teaching has exerted upon the course 
of investigation amongst his contemporaries, and the guidance his 
genius has impressed upon the progress of discovery ever since. 

Ihave dwelt at some length on Liebig’s chemico-physiological 
work, longer, perhaps, than the legitimate boundaries of this lecture 
appear to admit. But engrossed as we are with our own small pur- 
suits, we but too often lose sight of the giants on whose shoulders we 
are standing. The conviction of the powerful impetus given to agricul- 
ture by Lie big has fairly taken hold of the public mind ; but his labours 
inthe cause of physiology have not won him anything like the full 
need of recognition which that part of his life-work has so nobly earned. 

Reproachfully, but justly, Bischoff, in the treatise already quoted, 
exclaims :—“ I do not believe myself mistaken if I hold the opinion that 
there are not many among the younger generation of physiologists and 
medical men who know, or have even a distant notion, how great, I 
should rather say how immense, the influence of Liebig’s researches, 
of his writings and teachings, has been and is still, not only on 
Physiology and medicine, bat on crganic science at large. The ma- 
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jority enjoy the advantages gained, and rejoice in the progress, without 
being conscious of its author. They consider as self-evident the 
facts established by Liebig, the methods and principles of research 
diffused by his teaching. They believe that it cannot be otherwise, 
and care but little for him to whom science, and with science they 
themselves, are indebted for their present position.” 


We have now, I think, made a fairly complete, though, of necessity, 
a cursory and brief survey of the general course and scope of Liebig’s 
indefatigable researches ; and we cannot, I feel, but be vividly im- 
pressed with the numerous and extensive fields of inquiry over which 
his active intellect ranged. We have found him most frequently 
working in the domain of pure chemistry and largely extending the 
list of its products and processes, the abundance of its experimental 
facts, the breadth of its theoretic interpretations, and the prolific fore- 
casts afforded by its laws. Sometimes, in the course of these purely 
chemical researches, we have observed his experiments bearing also 
upon collateral sciences; and from these, in their turn, he has drawn 
welcome rays of light for the elucidation of his most cherished branch 
of research, chemistry proper. At other times we have had occa- 
sion to note with admiration how his clear mind, never too abstract in 
its operations to neglect any means of ameliorating the arts of life, drew 
even from his most abstruse discoveries the conditions of industrial im- 
provements of the highest material value to mankind. 

In many, or in all, of these widely divergent paths, the researches of 
Liebig, and their splendid results, theoretic and practical, would well 
repay our detailed examination, and would, I am sure, be of the deepest 
interest to every one in this hall. But within the brief space of 
time allotted to this discourse, we could not follow out in detail any 
of the wide fields laid open and fertilised by Liebig’s prodigal mind; 
and from so many paths of illustration I must single out some one 
alone upon which to dwell at present; nor can the choice which it. 
devolves on me to make, be doubtful. 

I feel that in fixing this choice I have {o reflect, firstly, that Liebig 
was himself, above and before all things, a chemist; and, secondly, 
that the audience I have the honour to address consists, for the most 
part, of chemists; while, even of the non-professional friends who 
favour us with their company as guests, though few may perhaps be 
actual toilers in the laboratory, the majority are, if I may use the 
expression, chemists at heart, drawn hither into the society of us 
chemists by their scientific predilection and sympathy for our special 
pursuits, and eager, in union with ourselves, to pay the homage of 
their affectionate gratitude to the greatest chemist of our time. 

Bound, therefore, as I am, in my selection, by the chain of Time’s 
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rigorous restriction, I will ask your permission to confine the re- 
mainder of this discourse to that portion of Liebig’s life-work 
which was devoted to pure chemistry,—that noble science to which so 
many here assembled consecrate their lives, and of which the Institu- 
tion wherein we are met is one of the most memorable temples. 

In pursuing this plan, I feel that I must plead for the indulgent pardon 
of those of my audience who, though deeply interested in chemistry, 
have not made this science the subject of their special study. They 
will forgive me if, in reminding my brother chemists of some of 
Liebig’s experimental inquiries, I have to make use of names and 
terms familiar as the alphabet to working chemists, but falling 
obscurely and harshly upon non-professional ears. They will, I trust, 
remember, in my excuse, that the unavoidable incongruities marking 
the composition of a general audience cannot but impart some tincture 
of its own diversified character to the discourse which it calls forth 
and inspires. And feeling, as they must, that a chemist invited by 
chemists to speak of the chemical work of Liebig is obliged of 
necessity to discourse in chemical language, they surely will not find 
fault with him if he allows himself, in spirit, to be transported for a 
while from the popular air of Albemarle Street to the sterner atmo- 
sphere of Burlington House. 

But, even in the comparatively restricted range of chemistry 
proper, those of ny auditors who know the voluminous character of 
Liebig’s contributions to this great domain of science, wil) best 
judge to how very few among a total of researches counting by hun- 
dreds, our further illustration of Liebig’s career must be confined. 
Indeed, let me remind you that, in the Royal Society’s well-known 
record of scientific papers, Liebig’s contributions number no fewer than 
317, whereof 283 are by himself alone, and the remaining few by Liebig 
working in collaboration with others. The great majority of these re- 
searches relate to chemistry proper. But even this protracted list brings 
the enumeration of his papers only to the year 1863, i.c., to the date 
of the Royal Society’s record. From that period down to his death 
in 1873, Liebig, although chiefly working on collateral fields of 
inquiry, more especially those of agriculture and physiology, made 
many and most valuable additions to the series of his chemical papers. 
Of these papers, indeed, the mere titles would require for their perusal 
the whole time still at my disposal ; and if, from among their number, I 
can give time to the detailed examination of some six or seven, I shall 
have made the closest approach in my power to a typical survey 
of Liebig’s chemical labours. Yet, even with this twofold restriction 
of our field of choice, the utmost difficulty remains: in framing any 
general principle sufficiently comprehensive to guide us in selecting 
from among the vastness and variety of philosophical wealth bequeathed 
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by Liebig’s genius for our enrichment: and I am far from confident 
of obtaining your unqualified approbation of the few topics which I 
have ultimately chosen to bring, in some degree of detail, under your 
notice. 


And here, Ladies and Gentlemen, permit me to interrupt for a 
minutie or two the thread of my discourse, that I may advert in a 
few grateful words to the kind assistance lent us on this occasion by 
my friend Mr. Herbert McLeod, in former days successively my 
pupil and my assistant, now the distinguished Professor of Experi- 
mental Science in the Indian College for Civil Engineering. He is 
with us, as you see, ready to help me in showing to you at all events 
some of Liebig’s experiments, and, altogether forgetful of his present 
professorial dignities, eager and happy to contribute his mature power 
and experience in any function, however subordinate, feeling that his 
service is made honourable by the great name to whose glory it is an 
affectionate tribute. 

Nor has the disinterested help of others been wanting on this occa- 
sion. You observe on the lecture-table a collection of the substances 
discovered or studied by Liebig, much more perfect and complete pro- 
bably, than he himself had ever simultaneously under his eyes. The 
happy privilege of exhibiting to you this encyclopedic display of 
Liebig’s products I owe to the enthusiastic ardour of some of my 
young friends studying in the Berlin Laboratory, and more especially to 
Drs. Gabriel, Jahn, Romer, Kretschmer, and Zierold, who, proud 
to participate in the homage we render to Liebig, have for months 
past devoted their time and energy to preparing and classifying these 
substances, with no other object than that of bringing the work of 
their great countryman as conspicuously as possible under the notice 
of the chemists of this country. 

Still less can I omit to mention my gratitude to my old friend and 
frequent collaborator, Mr. F.O. Ward, for his invaluable assistance 
on this occasion. .I have in early life, as some of my audience may 
remember, lived in this country, and the time thus passed in dear old 
England belongs to the brightest recollections of my existence. But 
a long time has elapsed since I have returned to my native land, 
and ten years’ exclusive use of my mother-tongue have not, I fear, 
improved my English style. Under these circumstances, I was glad 
to submit for revision the manuscript of this lecture to Mr. Ward, 
who has generously and freely lent to his German friend the ever-ready 
assistance of his,practised skill in English composition. I have par- 
ticular pleasure in adding that Mr. Ward was happy and proud, as 
we all of us here are, I am sure, to contribute a few stones to the 
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edifice we are endeavouring to raise to Faraday’s memory, and to 
mark with his imperishable name. 


Now,—to take up again the thread we have dropped,—of the few 
portions of Liebig’s work which I intend to submit somewhat more in 
detail to your notice, I must first advert to that which, whether or not 
the most brilliant emanation of his inventive powers, is certainly that 
which has conduced, more than any other of his great discoveries, to faci- 
litate the productive labours of the chemical community, and has been 
the main source of that marvellous development of chemistry, especially 
organic, which will be looked back to hereafter as one of the chief glories 
ofour age. I allude, as many present have doubtless already divined, 
to Liebig’s APPARATUS, in its action so perfect, in its simplicity so 
beautiful, for the ANALYSIS BY COMBUSTION OF ORGANIC BODIES, and more 
especially for the determination of their carbon by ponderal, instead 
of,as in the old method, by volumetric measurement. Many an eye 
here has already glanced at Liebig’s combustion apparatus, which, in its 
simplest form, I have placed on the table before you. Need I say 
that to the valuable instrumentality of this apparatus, with its cele- 
brated five-bulb appendage—that to the aid of this familiar companion, 
and partner, and mitigator of his toils—the working chemist recognises 
himself indebted for his best successes in analytical researches within 
the domain of organic chemistry ? 

The present generation of chemists have not the most remote idea of 
the difficulties which attended an organic analysis before Liebig in- 
vented his bulb-apparatus. It is, indeed, almost impossible to conceive 
ourselves transported to the time in which this apparatus did not 
exist. At all events, I have no fear of contradiction when I say that 
at present more organic analyses are made in a single day. than were 
accomplished before Liebig’s time in a whole year; and that, if the 
period of a man’s life has sufficed to rear the now proud structure of 
organic chemistry, it is by means of Liebig’s apparatus that this great 
result has been achieved. It is the extraordinary simplicity of the instru- 
ment which constitutes its great merit. Many have attempted to im- 
prove it, but have only complicated it, and chemists have almost always 
returned to the old form. Liebig employed charcoal; we use, natu- 
rally, the more convenient form of fuel which the marvellous develop- 
ment of the industry of coal-gas has placed at our disposal ; but, in 
other respects, in the majority of laboratories, the method is used pre- 
cisely as Liebig presented it to science nearly half a century ago.* 


* Liebig’s papers on Organic Analysis appeared in the Annales de Chimie et de 
Physique, and in his own journa). A description of his methods was also separately 
published in Germany under the title, Anleitung zur Analyse organischer Kérper. 
2te Aufl. Braunschweig, 1853. The English edition is entitled, “ Handbook of 
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The combustion of an organic substance teaches us its percentage 
composition. There still remains its molecular weight to be determined. 
For acids the method best suited for the purpose has long been known. 
For bases Lie big devised, and employed with perfect success, a pecu- 
liarly bent tube, in which the substance was weighed and, after having 
been exposed to an atmosphere of chlorhydric acid, re-weighed. In 
the present day this apparatus is no longer employed for its original 
purpose, since Liebig himself discovered a more elegant and, at the 
same time, more accurate method of procedure ; but as the simplest and 
most trustworthy of all forms of desiccating apparatus,—for which 
purpose he also proposed it,—it still remains one of our most useful 
instruments, and one most universally employed in all laboratories. 

But what was the method of ascertaining the molecular weight of a 
base, which induced Liebig to abandon his original process known as 
the chlorhydric acid process? Among the chemists here assembled, 
there is certainly not one who has not often determined the molecular 
weight of bases by the analysis of their platinum-compounds ; but there 
may be many present who are not aware that for this most accurate 
process we are also indebted to Liebig. For my own part I confess 
that, although I have used the method very frequently, I was not 
cognisant of this fact as to its origin, until I learnt it whilst care- 
fully examining Liebig’s memoirs during the past winter. And this 
is not to be wondered at, for in reality Liehig never published any 
particular paper on the subject, but merely mentioned the method 
incidentally, as it were, in a notice of Regnault’s researches on 
organic bases. Permit me to remind you of the elegance of this pro- 
cess by an experiment. The four test-glasses before us contain solu- 
tions of the chlorhydrates of morphine, quinine, cinchonine, and 
narcotine; and the yellow precipitates which are thrown down by 
adding a solution of platinic chloride, are the first platinum-compounds 
ever formed for the purpose of fixing the molecular weights of organic 
bases by the platinum process. 

The distinguishing characteristic of the methods introduced by 
Liebig is simplicity. And this merit also belongs, in an eminent 
degree, to his process of air-analysis, That an alkaline solution of pyro- 
gallic acid takes up oxygen and becomes progressively more and more 
blackened by its absorption, had long been known as a bare fact; but 
it was reserved for Liebig to found on this fact a method for the 
estimation of oxygen, and that method one surpassing all others 
in the facility of its execution. Liebig indeed showed—and the 
Organic Analysis ; containing a detailed Account of the various Methods used in 
determining the Elementary Composition of Organic Substances.” By Justus von 


Liebig, Professor of Chemistry in Munich. Edited by A. W. Hofmann, Pro- 
fessor in the Royal College of Chemistry. London, 1853. 
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experiment we are performing proves it to you—that such a solution 
absorbs oxygen with nearly as much avidity as potash displays in 
absorbing carbonic acid. And the necessity of an alkali in the reaction 
further suggested at once to Liebig the idea of combining the estima- 
tion of carbonic acid with that of oxygen, by treating the gas to be 
examined first with potash and then with pyrogallic acid. 

I might mention, here, many other methods and forms of apparatus 
bequeathed by this great inventor for our use, but [shall content myself 
with drawing your attention to one more contrivance only,—a con- 
trivance most extensively employed, not only in scientific laboratories, 
but also in chemical manufactories. I refer to the well-known “ Liebig’s 
condenser,” which you see in various forms on the table. And of this 
most useful apparatus, which we are daily using, Liebig has never 
given a special account; he only mentions it incidentally in one of his 
early papers on the action of chlorine on alcohol. 


When we pass from the analytical methods and apparatus devised 
by Liebig to the researches which he effected by their instrumentality, 
we find among the first to claim our attention his investigations in the 
CYANOGEN GROUP. 

These investigations are the necessary offspring of his experiments on 
the fulminates, which lead us back to the earliest stages of his scientific 
career. Indeed the first paper in which Liebig appears before the 
public bears the title: ‘‘ Some remarks on the preparation and com- 
position of Brugnatelli’s and Howard’s fulminating mercury.”* 

This research dates from the year 1822, when, after a residence of 
several terms in the University of Bonn, he obtained the degree of 
doctor of philosophy in the University of Erlangen. Liebig was 
then 19 years old,—he was born on May 12, 1803—and as in this 
paper we read of experiments extending over a period of two years, 
we have convincing proof how early he recognised the natural bent of 
his mind and devoted himself to its development. 

This first paper of Liebig, although remarkable for the clearness 
and precision with which he describes his experiments, is very far 
from elucidating the nature of the fulminates in a final and satisfactory 
manner. But, considering the unfavourable conditions under which 
the inquiry was made, it may be looked upon as holding out good 
promise of what its author, under better circumstances, might be 
expected to achieve. 

In the first quarter of the present century, the opportunities in 


* Kinige Bemerkungen iiber die Bereitung und Zusammensetzung des Brugna- 
telli’schen und Howard’schen Knallquecksilbers. Von Herrn Liebig, der 
Chemie Beflissenen aus Darmstadt. Kastner’s Repert. f. Pharm., xii, 412. 
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Germany for instruction in experimental science were very scanty. 
Liebig’s most earnest wish therefore was to continue his studies in 
Paris, at that time the centre of chemical and physical investigation, 
where with Gay-Lussac, Thenard, Chevreul, Dulong, Biot, 
Ampére, and Savart, the most celebrated representatives of che- 
mistry and physics, he might fairly hope to satisfy his thirst for 
scientific knowledge. And although so young, he must have already 
attracted the attention of influential persons, since he had the rare 
good fortune of receiving from the then reigning Grand Duke of 
Hesse-Darmstadt, Louis the First, the means for a residence of 
several years in Paris. 

The year 1823 finds the young doctor in the metropolis on the 
Seine. Without introductions to any of the coryphées of science, it 
is difficult for a stranger to gainadmittance into a chemical laboratory. 
Finally he succeeds however, on the recommendation of Thenard, 
in finding an opportunity of resuming, in the laboratory of Gaulthier 
de Claubry, his researches begun in Germany upon the explosive 
compounds. The results of this investigation are published in the 
24th vol. of the Avnales de Chimie et de Physique. 

Liebig himself, however, has no confidence in these results. The 
method of analysis employed is not sufficiently exact, and new experi- 
ments are therefore necessary to establish the composition of the ful- 
minating bodies. 

By a fortunate occurrence, he is soon enabled to resume these re- 
searches under more favourable auspices. The young investigator makes 
the acquaintance of Alexander von Humboldt, whose interest 
obtains for him the cherished wish of his life, admittance into Gay- 
Lussac’s laboratory. 

The influence which these new associations exercised on Liebig’s 
scientific career is so striking that I cannot refrain from quoting the 
words in which he describes his first meeting with Alexander von 
Humboldt, in the dedication to that great naturalist of his work 
on Chemistry in its Applications to Agriculture and Physiology :— 
* During my stay in Paris, in the summer of 1823, I succeeded in 
presenting to the Royal Academy an analytical investigation of 
Howard’s fulminating compounds of silver and mercury, my first 
inquiry. At the end of the meeting of July 28th, I was engaged in 
packing up my specimens, when a gentleman left the ranks of the 
Academicians and entered into conversation with me. With the most 
winning affability he asked me about my studies, occupations, and plans. 
We separated before my embarrassment and shyness had allowed 
me to ask who had taken so kind an interest in me. This conversa- 
tion became the corner-stone of my future. I had gained the most 
amiable friend, the most powerful patron of my scientific pursuits. 
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“ Unknown, without introductions in a city where the assemblage of 
so many men from every quarter of the globe is the greatest hindrance 
to personal acquaintance with scientific men high in renown, I might, 
like so many others, have remained unnoticed—perhaps have failed 
altogether; this danger was now entirely averted. From this day 
forth, I found all doors, all institutes, and laboratories open. The 
lively interest you took in me procured me the affection and intimate 
friendship of my dear teachers Gay-Lussac, Dulong, and Thenard, 
Your confidence paved the way to my present sphere of action, which 
for sixteen years with unabated zeal I have striven worthily to fill.” 

How fortunate Humboldt’s recommendation to Gay-Lussac 
proved, and how soon the latter recognised the ardour and ability of 
his protéyé, may be sufficiently appreciated from the readiness with 
which the older chemist took part in the inquiry already begun by 
the younger. On the other hand, it is only necessary to compare the 
results of these joint labours with the results previously published by 
Liebig alone, to see how much the young German chemist owed to 
his French teacher, who was soon to become his paternal friend. 

As early as on the 24th of March of the following year (1824) it was 
possible to present the new analysis of fulminating silver to the French 
Academy ; the paper is printed in the 28th volume of the Annales de 
Chimie et de Physique, under the title, “‘ Analyse du fulminate d'argent, 
par MM. Liebig et Gay-Lussac.” In this paper they develop the 
formula for fulminating silver which is in use at the present day. 

I am not permitted to follow them into the details of this memorable 
inquiry, but I cannot refrain from alluding to the interesting fact that 
even at that remote period, Gay-Lussac and Liebig trace an analogy 
between fulminic and picric acid (Welter’s bitter as the latter com- 
pound was then called),—a view to which our modern conceptions have 
returned, more especially since we know that the action of chlorine 
upon both compounds gives rise to the formation of the same substance, ° 
Stenhouse’s chloropicrin. 

The researches carried out by Liebig, in conjunction with Gay- 
Lussac, exercised a powerful influence on the career of the young 
chemist. With increased confidence in his own resources, he learned 
how great is the saving of time and labour when the beginner has the 
good fortune to thread the labyrinth of chemical phenomena under 
the conduct of a trustworthy guide. It was in Gay-Lussac’s labora- 
tory that Liebig conceived the idea of founding in Germany a che- 
mical school, where he hoped to be to his younger fellow-workers 
what Gay-Lussac had been to him. 

How gloriously this ambitious dream of his youth has been fulfilled ! 
In the same year, once more on the recommendation of Humboldt, he 
was appointed Professor of Chemistry in the little Hessian University 
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on the banks of the Lahn; and, ever keeping before his eyes the great 
goal, from the most modest beginning and with the scantiest means, 
he succeeded in establishing a school whose wonderful achievements 
fill one of the most glorious pages in the early history of organic 
chemistry. 

The experiments made in conjunction with Gay-Lussac having 
proved the fulminates to possess the same composition as the cyanates, 
—to be isomeric with them, as we should now call it,—Liebig him. 
self was induced to engage in the study of this prolific group of com. 
pounds. In this study he had been preceded by Wéhler, and it is 
characteristic of the two men that this meeting upon the same ground, 
—but too often the cause of misunderstandings, if not of worse, among 
investigators—was the origin of an intimate and lifelong friendship, 
soon to exercise a most important influence upon the development of 
organic chemistry. But a few years later the two friends had become 
ardent fellow-workers ; and ever since, the light emanating from the 
associated inquirers, dioscuri in the chemical firmament, has been the 
beacon to which we look for guidance in our researches. 


The raw material for the production of the cyanides bas been, at all 
times, the yellow prussiate of potash; but, although this compound 
had been manufactured on a large scale for a great many years, no 
satisfactory explanation of the process of fusing animal matter with 
potash had ever been offered, before Liebig’s profound investigation of 
the subject showed that the product first formed is only potassic 
cyanide, and that it is by the taking up of iron from the retort or other- 
wise, during the process of lixiviation, that the cyanide is converted into 
ferrocyanide. The present mode of manufacturing PRUSSIATES is based 
in a great measure on the knowledge derived from this investigation. 

The recognition of these facts led Liebig naturally into a more 

* minute study of ferrocyanogen-compounds in general, and among’ the 
various valuable results ensuing from this inquiry we may specially 
single out for notice his simple method of producing FrERROcYANIC 
actp—admitting as it does of an easy experimental illustration. By 
mixing a solution of the yellow prussiate with chlorhydric acid and 
ether, you observe the compound separating in the form of a white 
felted mass, which, by washing with ether, is easily obtained in a state 
of purity. 

Another valuable point elicited by Liebig in the course of these re- 
searches was his elegant process for obtaining PoTassic CYANIDE by 
fusing the ferrocyanide with potassic carbonate. This cyanide formerly 
had been mostly prepared by passing cyanhydric acid through an 
alcoholic potash-solution, and had therefore found but few applications. 
At present this salt, so extensively used in electro-plating and photo- 
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graphy, is manufactured on the large scale invariably by Liebig’s 
method. 

The facilitated production of this important body gave rise to the 
rapid development of many other interesting applications. Liebig 
recognised in potassic cyanide one of the most important enrichments of 
analytical chemistry. There is no more powerful reducing agent known 
than this cyanide. Many metallic oxides and sulphides are instantly 
reduced by it. We have before us a Florence flask containing fused 
potassic cyanide, to which we now add red oxide of lead. The red 
colour immediately disappears, and metallic lead makes its appearance 
in the form of a finely-divided grey precipitate which, when heated for 
some time, collects to a regulus; whilst on the surface floats a trans- 
parent layer of fused saline matter which, on cooling, solidifies to a 
white cake. Some time being required for the subsidence of the metal, 
we have made a few experiments before the lecture, and you observe 
in the several flasks upon the table how sharply the two layers have 
become divided. The porcelain-like mass, which is easily separated 
from the lead, consists of potassic cyanate, and thus this process affords 
a ready mode of obtaining on the one hand a reduced metallic product, 
and on the other, a CYANATE. 

The easy production of cyanates suggested at once to Liebig’s 
fertile mind that simple and elegant process by which we now pre- 
pare UREA. I cannot deny myself the pleasure of illustrating this 
process by ar experiment, affording as it does me, at the same time, an 
opportunity of exhibiting to you, in its simplest form, Wéhler’s 
classical synthesis of urea, to which I have already alluded when 
speaking of Liebig’s physiological work in a previous part of this 
lecture. The two beakers before us contain cold saturated solutions 
of potassic cyanate and ammonic sulphate in equivalent propor- 
tions. On mixing the two solutions you observe the immediate 
formation of a white crystalline precipitate. This precipitate, consist- 
ing of potassic sulphate, we separate by filtration and obtain a clear 
solution of the normal ammonic cyanate, which we divide into two 
parts. Of these two solutions, the one is boiled for a few minutes, 
whereby the normal cyanate is converted into urea. Addition of con- 
centrated nitric acid enables us to recognise this conversion, for it pro- 
duces in the liquid a crystalline precipitate, very much increased by 
cooling, of urea nitrate; whilst the liquid containing the unconverted 
cyanate is decomposed, with evolution of carbonic acid. 

From the cyanates there is but one step to the sULPHOCYANATES. 

This name will recall to every chemist here, I feel assured, one of the 
most interesting of the many series of substances with which the 
indefatigable toils of Liebig have enriched our science. It would be 
vain to attempt anything like an encyclopedic account of the splendid 
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chain of compounds derived from ammonium sulphocyanate: to exem. 
plify the features of this chapter of Liebig’s work, we must be satis. 
fied to glance rapidly at one or two groups of these bodies; and I will 
select for this purpose, with your permission, the bases of the met. 
AMINE SERIES and the MELLONIDES. Our reference to these bodies, brief 
as it must be, will have for us an additional interest, as it will of 
necessity recall to our attention the origin and character of the 
memorable contest which arose concerning these compounds between 
Liebig, on the one side, and Gerhardt and, in a measure, Laurent, 
on the other. 

Scientific history affords few examples of a struggle so vehement, and 
often so impetuous, waged between combatants so eminent; and if 
sometimes an excess of zeal led on both sides to expressions over- 
charged, or trespassing beyond the due boundaries of scientific calm. 
ness, the conflict between old established views and new conceptions, 
and between experimental facts and theoretical interpretations appa- 
rently incompatible, naturally resulted in a most valuable sifting 
of corn from chaff. From such an encounter between such champions, 
truths profound and novel could not fail to be elicited in the end: 
while, on the other hand, it would be difficult to cite any instance 
more strikingly illustrative of the pangs so often attendant on the 
birth of truth. On now looking back to this long bygone struggle, we . 
cannot but regret that the dispute should not have been brought to 
a settlement more easily and more early, so as to have consumed less of 
the precious time and intellectual power of these three great men; 
especially as we perceive that they had, each and all of them, but one 
equal aim at truth, and that after all it was rather as to the road by 
which truth should be sought, and the method by which it should be 
worked out, than as to the truth itself, that their main conflict arose. 

The starting point of their controversy originated in the difference 
of their respective views as to the action of heat upon the ammonium 
compound of sulphocyanic acid. When heated, this salt leaves as a 
residue an amorphous body, by Liebig denominated melam. His 
experiments upon this body were attended with results quite unex- 
pected, and in those days unprecedented. Nothing had previously 
been observed in any degree resembling the series of remarkable trans- 
formations which melam underwent when treated with alkalis or acids. 
Liebig’s object in studying the action of heat upon the ammonium 
sulphocyanate had been to split up further a comparatively simple 
compound, and his astonishment may well be conceived on finding that 
the treatment he had adopted to this end gave rise, on the contrary, 
to more and more complex organic bodies; so that at one time he was 
actually led to indulge in the hope of being not far from the artificial 
production of uric acid itself. Molecular condensations of this descrip- 
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tion, though of daily occurrence in the reactions we at present study, 
had, at the period referred to, scarcely ever been met with: hence 
the wonder and exultation with which Liebig contemplated the new 
facts he had just ascertained. 

The formula of melam, the product of the molecular condensation of 
the ammonium sulphocyanate, is C;H,Ny, and when this body is boiled 
with potash it takes up the elements of one molecule of water, and 
splits into melamine, C;H;N,, and ammeline, C;H;N;O. Nitric and 
sulphuric acids convert melam, melamine, and ammeline in the first 
place into ammelide, C,H,N,O;, and finally, by protracted ebullition, 
into cyanuric acid, C;H;N;03. In this series, a link of transition, the 
compound C;H,N,O., is wanting. The gap is, however, soon filled 
up by Liebig and Wéhler’s discovery of melanurenic acid among the 
products of the action of heat upon urea. The same reaction prevails 
throughout the several stages of this transition ; the elements of water 
are assimilated while ammonia is evolved ; or, to use the language of 
the day, the hydroxy] group is substituted for amidogen, as a glance at 
the following table shows :— 


Melamine .......... C;H.N, = (C;N;) (NH:)s; 
Ammeline........+. CsH;sN;0 = (C;N;) (NH.).(OH) 


C,H,N,O ieteca 
pe ae {HNO f = (0,N,):(NH:)3(OH)s 


Melanurenic acid.... C,H ,N,O, (C;N;) (NH.) (OH), 
Cyanuric acid ...... Cs;H3N;0; = (C;Ns) (OH); 


To this change in the composition of the substances corresponds the 
gradual alteration of their chemical character. Melamine is a powerful 
base, forming well-defined salts; ammeline is still basic, but much less 
distinctly so; the two following terms are at once basic and acid; 
while cyanuric acid, lastly, is a powerful acid. 

At this poiut we face the source of Liebig’s contest with Gerhardt 
and Laurent; and we perceive at once the peculiar character of 
Liebig’s experimental tendencies in striking coutrast with his anta- 
gonists’ speculative predilections. 

Liebig, in his first memoir on the series of compounds in question, 
mentions only ammeline and ammelide as intermediate terms between 
melamine and cyanuric acid. Gerhardt’s penetrating intellect fore- 
casts the existence of an additional body, of the term C;H,N,O,; but 
instead of proving the truth of his speculation by experiments of his 
own, he is satisfied to declare Liebig’s investigation inexact, and to 
deny that the compound named ammelide by Liebig possesses the 
composition assigned to it by its discoverer, this compound, he goes 
on to assert, being the very body he has been led to preconceive. 
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Against this theoretic attack upon a fact experimentally established 
by his own, and unequivocally confirmed, moreover, by Knapp’s sub. 
sequent researches, Liebig enters his solemn protest, entirely denying 
his antagonist’s right to attempt the overthrow of a formula analytically 
worked out, by arbitrarily substituting for it the mere imaginative con. 
ception of a substance as yet unproduced. He declares that a scientific 
disputant adopting such a mode of procedure places himself in direct 
opposition to the sound principles of all natural inquiry. And, as if to 
dash into fragments his adversary’s argument by the sledge hammer 
of a fact, ever his favourite weapon in scientific warfare, he produces, 
in collaboration with Wohler, the very compound which had been 
floating in Gerhardt’s imagination, and shows that the properties 
assigned to his theoretic compound by Gerhardt were entirely different 
from those of his own experimentally discovered body, ammelide, so 
that, had Gerhardt worked, as a chemist should have done, by experi- 
ment, he would have wrought out his refutation with his own hands. 
Without entering into details as to the experimental means employed 
by Liebig and Wohler on this occasion, it is sufficient to say, as we 
have briefly noted before, that they found the body in question— 
Gerhardt’s dream and their realised fact—among the products of the 
decomposition of urea by the action of heat. 

The justice of Liebig’s remonstrance against Gerhardt’s impugn- 
ment of the former’s experimental results by aid of a mere visionary 
theory, has derived ample confirmation from chemical researches sub- 
-sequently made. For it is now a fact established by irrefragable experi- 
ment, that the decomposition of melam yields, as one of its products, 
a compound having the composition and properties assigned by Liebig 
to ammelide. On the other hand, it is but justice to Gerhardt, 
to state here frankly that experimental researches have also fully 
borne out Gerhardt’s theoretical anticipation, seeing that the urea 
derivative, called by Liebig and Wohler melanurenic acid, is now 
proved to be also obtainable by proper treatment from melam. 

Of a very similar character is the collateral controversy regarding 
the nature of the mellonides. On heating melam, Liebig obtains an 
amorphous body of variable composition, which he calls mellon. This 
body, when fused either with metallic potassium or potassic sulpho- 
cyanate, furnishes a beautiful saline compound, crystallising in slender 
needles, potassic mellonide, KC;N,. This formula does not agree with 
Gerhardt’s view of the nature of the compound ; it does not comply 
with certain empirical rules which Gerhardt and Laurent have de- 
duced from the examination of numerous substances. A remedy is 
found. Gerhardt substitutes for the expression KC,N, the formula 
K,H,.C,N,O, assuming the existence of hydrogen and oxygen in the 
salt, which, he suggests, Liebig must have overlooked. Again, 
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Liebig, in language not to be mistaken, denounces this illegitimate 
tampering with the results of experiment. He points out that analysis 
has farnished no hydrogen and oxygen,—nay, that the substance, from 
the very conditions under which it is formed, cannot contain these ele- 
ments. A careful repetition of the experiments unequivocally confirms 
their absence, clearly proving Gerhardt’s assumption to be erroneous. 
But in this case, likewise, Gerhardt’s speculation has not altogether 
deceived him. The formula originally assigned by Liebig to potassic 
mellonide is, indeed, not absolutely correct, as he soon afterwards 
himself points out. Experiments, made at his suggestion, by Henne- 
berg, show that the mellonides, when fused with potash, are con- 
verted into a peculiar compound, cyameluric acid, the composition 
of which is not reconcilable with the old formula of potassic mellonide, 
and lead Liebig to adopt for this latter the expression K;C,Nj, scarcely 
different from the treble of the formula originally proposed. Sin- 
gularly enough, the new formula agrees also with Gerhardt and 
Laurent’s rule, and the hot contest was thus brought to a conclusion 
satisfactory to all parties. 

The brief sketch I have given of the principal incidents of this remark- 
able controversy shows us Liebig ever anxious not to lose the safe 
foundation of experiment. A happy speculator himself, he never fails _ 
to curb the evolutions of his imagination by the bridle of sober observa- 
tion. If he finds his speculation to be in contradiction with recognised 
facts, he endeavours to set these facts aside by new experiments, and 
failing to do so, he drops the speculation. Nothing is less sympathetic 
to Liebig than any attempt to overrule analytical discrepancies by 
conclusions drawn from analogy, to reconcile discordant observations 
by sweeping assumptions, or to settle disputed questions by speculative 
conceptions alone. “In organic chemistry,” he says,* “it is indis- 
pensably necessary to leave to phenomena not yet understood the 
undiminished charm of being unexplained, If experiments be re- 
quired for this explanation, any anticipated theory will deter chemists 
from undertaking them; and this the more so, the more perfect and 
rounded off the form in which such theory presents itself. No one 
can feel inclined to search for a key if there be reason to believe that 
the result of all his search will be to prove that another man has got 
the key already in his pocket. And yet the explanation will be per- 
manently acquired for science only by him who actually undertakes 
the experiments.” 

Indeed, during his long contest with Gerhardt, Liebig never loses 
the sure foundation of experiment; he has not to retract a single state- 
ment as to facts, though he does not deny having committed mistakes 

* Ueber die Constitution der Mellonverbindungen. Ann. Chem. Pharm., 
Ixxxv, 263. 
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in interpretation ; but these he happily compares to the broken crockery 
found in the corners of the best regulated houses in which a good deal 
of work has been going on. 

Indeed, in the early part of his scientific career, Liebig had paid 
dearly for not having followed the rule which, ever afterwards, he so 
strenuously inculeated. Speculating without experimenting cost him the 
discovery of bromine. Many years later, on the occasion of another 
discussion with Laurent, Liebig, with characteristic frankness, 
told us the story himself. It is so instructive that I give it to you in 
his own words. 

“No greater misfortune,” he says,* “‘can befall a chemist than being 
unable to disengage himself from preconceived ideas, and yielding to 
the bias of his mind to account for all phenomena, not agreeing with his 
conceptions, by explanations not founded on experiment. This generally 
happens with persons who possess but little experience in chemical 
investigations. Such cases are of daily occurrence in the laboratory. 
If to a beginner in analysis I give a mineral with the remark that he 
must look for antimony, lead, and potassium, I am sure he will find 
antimony, lead, and potassium in spite of all contradictory evidence, 
for he will contrive an explanation satisfactory to himself of every dis- 
_ crepant reaction.” 

“T know a chemist who, while at Kreuznach, many years ago, un- 
dertook an investigation of the mother-liquor from the salt-works. He 
found iodine in it; he observed, moreover, that the iodide of starch 
turned of a fiery yellow by standing overnight. The phenomenon 
struck him; he procured a large quantity of the mother-liquor, satur- 
ated it with chlorine, and obtained by distillation a considerable 
amount of a liquid colouring starch yellow, and possessing the external 
properties of chloride of iodine, but differing in many of its reactions 
from the latter compound. He explained, however, every discrepancy 
most satisfactorily to himself; he contrived for himself a theory 
on it (er machte sich eine Theorie dariiber).” 

“Several months later, he received the splendid paper of M. Balard, 
and, on the very same day, he was in a condition to publish a series of 
experiments on the behaviour of bromine with iron, platinum, and 
carbon, for Balard’s bromine stood in his laboratory, labelled Liquid 
chloride of iodine. Since that time, he makes no more theories 
unless they are supported and confirmed by unequivocal exepriments ; 
and I can positively assert that he has not fared badly by so doing.” 

We have almost lost sight of the group of compounds from which 
Liebig’s controversy with the French chemists arose, viz., the sulpho- 
cyanates. Nor need they claim our attention much longer. I cannot, 


* Ueber Laurent’s Theorie der organischen Verbindungen. Ann. Chem. Pharm., 
xxv, 29, 
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however, take leave of these compounds without briefly alluding to 
an interesting collateral result which emanated from this inquiry. 
In the course of his experiments, Liebig consumed a large amount of 
ammonium sulphocyanate, and was thus naturally led to search for 
a simple method of obtaining this salt, which he ultimately found 
to consist in the treatment of cyanhydric acid with yellow ammonium 
sulphide. In studying the reaction of these two compounds with a view 
to the production of ammonium sulphocyanate, Liebig at once per- 
ceived an analytical advantage derivable therefrom, viz., the delicate test 
which it affords for prussic acid. The experiment is easily made. We 
have before us a dilute solution of cyanhydric acid, which we mix with 
a few drops of yellow ammonium sulphide. The liquid is now boiled 
till the excess of sulphide is driven off; already lead paper is no longer 
blackened by the steam evolved. The solution now contains pure 
ammonium sulphocyanate, and a drop of ferric chloride produces the 
well-known blood-red colour. The evidence thus obtained of the 
existence of a sulphocyanate affords us unequivocal proof of the 
original presence of prussic acid in the solution. 

I have dwelt at some length on the investigation of the derivatives of 
the sulphocyanates, and on Liebig’s controversies with Gerhardtand 
Laurent, not so much on account of the interest attached to the sub- 
ject, great as it is, but rather because they enabled me to exhibit to 
you the essential character of Liebig’s mode of thinking and work- 
ing, which, in a great measure, was also that of Faraday. How much 
these two great men resembled each other in this respect, and how 
much, therefore, they must have felt an interest for each other, is 
clearly seen from a passage, in which Liebig speaks of Faraday, 
and which, although it is in no way connected with the subject we 
have been investigating, I cannot deny myself the pleasure of read- 
ing to you. In an Academical speech on Induction and Deduction,* 
Liebig says :— 

“Tn one of Faraday’s grandest discoveries, we find another ex- 
ample of compound induction. 

“ Oersted was the first to generate magnetism in metallic rods by 
an electric current. 

“ Faraday, on the other hand, conversely endeavoured to produce 
a spark or current by means of a magnet. His object was to elicit a 
phenomenon, ‘and since the law governing this phenomenon and the 
mode of eliciting it were not known, the problem could be solved only 
by an artistic process, by the inductive method. The phenomenon 
once known in its various relations, was now capable of becoming the 
object of a deductive investigation, and the antithesis of Faraday’s 

* Induction und Deduction. Akademische Rede, geh. am 28 Mai, 1865. Reden 
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inductive and Weber’s deductive inquiry is thus rendered obvious 
Faraday sought for the thing, if this expression be permitted, Weber 
for the cause, for the law. I have heard mathematical physicists 
deplore that Faraday’s records of his labours were difficult to read 
and understand, that they often resembled rather abstracts from a diary, 
But the fault was theirs, not Faraday’s; to physicists, who have 
approached physics by the road of chemistry, Faraday’s memoirs 
sound like an admirably beautiful music.” 

Nor, let me parenthetically here remark, was Liebig’s admiration 
confined to Faraday’s researches; it was as warmly felt for Fara. 
day’s character. It is indeed delightful to think that two men, so 
fully qualified to appreciate each other, lived for years on terms of 
cordial friendship, exchanging from time to time tokens of good 
will and regard. It was in 1844 that Liebig, visiting England for 
the first time, became acquainted with Faraday, and I am indebted to 
Mrs. Faraday for a letter addressed by him to her late husband, 
written soon after his return to Giessen, which admirably reflects the 
deep impression he had carried away.* In a later letter, Liebig 
thanks Faraday for the friendly interest he has taken in obtaining 
permission for his son to enter the medical service of the Indian Army. 
On examining the voluminous correspondence left by Liebig, letters 
of a similar character written by Faraday cannot fail to be forth 
coming. 


Some of the happiest experimental inquiries of Liebig were insti- 
tuted by him in conjunction with his intimate friend, Friedrich 
Wohler. Their joint investigation of the GROUP OF BENZOIC COM- 
POUNDS must undoubtedly be considered one of the most beautiful and 
fruitful results of these associated labours. How vast and far-reaching 
has been the influence of this inquiry in shaping our conceptions as to 
the general nature of chemical compounds! Is it not here that we 
first encounter some of those grand reactions by which—as by so many 
landmarks—the investigator has ever since steered his course on the 
troubled sea of chemical phenomena? What a flood of light has 
poured into science simply from the development of thoughts propounded 
in this-‘inquiry! Must we not behold in it the first foundations of the 
gigantic structure of organic chemistry we admire at the present time? 
Have not Liebig and Wéhler drawn from this source the prominent 
and typical members of the group of aromatic compounds, which, as 
Kekulé has taught us, radiate from Benzene as from a central star, 
unlimited in number and variety ! 


* A heliotype of this letter, by Messrs. Burchard brothers, of Berlin, is ap- 
pended to this lecture, 
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But let us rapidly review the principal points of this magnificent 
inquiry. 

When the associated investigators (1832) take the field, oil of bitter 
almonds and benzoic acid are already known, as is also the conversion 
of the former into the latter by the action of atmospheric air. Nothing 
more, however, has as yet been made out. 

Liebig and Wohler, in the first place, analyse oil of bitter almonds, 
and establish the formula still in use. But the formula of benzoic 
aid then accepted, which Berzelius had deduced from his analysis 
of the lead salt, cannot be reconciled with this expression. Hence the 
necessity of repeating the investigation of this acid. Liebig and 
Wohler, by analysing silver benzoate, arrive at the formula thence- 
forward recognised as the true one, and the relation between oil of 
bitter almonds and benzoic acid is, from this moment, elucidated for all 
time. Oil of bitter almonds is shown by them to be a compound of 
the ternary radicle Benzoyl with hydrogen; benzoic acid, they prove 
to be a combination of the same radicle with a group of oxygen and 
hydrogen atoms, considered by Liebig and Wohler to consist of 
oxygen and water, but which at the present time we term hydroxyl. 

By treating oil of bitter almonds with chlorine, Liebig and 
Wohler discover benzoic chloride, a compound of the same radicle, 


which by ordinary double decomposition yields the bromide, iodide, 


and cyanide of benzoyl. Benzoic chloride, in contact with water, 
becomes converted into benzoic acid, chlorhydric acid being formed at 
the same time. By acting on benzoic chloride with alcohol, ben- 
wic ether is produced, and by the treatment of the same chloride with 
ammonia, benzamide, the chlorine in both cases being likewise elimin- 
ated in the form of chlorhydric acid. 

Our present expressions for oil of bitter almonds, benzoic acid, 
benzoic chloride, benzoic ether, and benzamide— 


Oil of bitter almonds.... C,;H;0,H 
Benzoic acid............ C,H,;0,0H 
Benzoic chloride ........ C,H;0,Cl 
Benzoic ether .......... C,H;0,0C.H; 
Benzamide .......... +» C,H;0,NH, 


are simple translations of the above discoveries into the symbolical 
language now prevalent. So far as the facts are concerned, nothing 
has been added, nothing taken away; by our new notation the philo- 
sophical interpretation remains unaltered. Benzoyl, in our present 
conceptions, plays exactly the same pdrt which Liebig and Wohler 
assign to it, when in concluding their paper they say :—* 


. Untersuchungen iiber das Radical der Benzoéséure. Ann. Chem. Pharm., iii, 249. 
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“In reviewing once more the facts elicited by our inquiry, we find 
them arranged around a common centre, a group of atoms preserving 
intact its nature, amid the most varied associations with other elements. 
This stability, this analogy, pervading all the phenomena, has induced 
us to consider this group as a sort of compound element, and to desig. 
nate it by the special name of Benzoyl.” 

Oil of bitter almonds, benzoic chloride, and benzamide, continue to 
this day to be considered, in conformity with Liebig and Wéhler’s 
view, as combinations of this so-called compound-element with hydro. 
gen, with chlorine, and with a fragment of ammonia respectively ; and 
if our mode of viewing the composition of benzoic acid and of benzoic 
ether has been slightly altered, it is because modern chemistry assumes 
the weights of the molecules of water and alcohol to be the doubles 
of what they were formerly conceived to be, and we have therefore 
to regard the compounds in question as originating by the simple 
substitution of benzoyl for an atom of hydrogen in the aqueous and 
alcoholic molecules respectively. 

It may be briefly mentioned here that, in connection with this inquiry, 
Liebig and Wéhler also examined benzoin, recognising it as identical 
in composition with oil of bitter almonds, and associating the two com- 
pounds as striking examples of isomerism, the conception of which 
had already been propounded by Berzelius. 

Nothing can be more simple and modest than the observations with 
which the associated investigators introduce their inquiry, marking, 
as it does, a new era in the history of chemistry :— 

“When a chemist is fortunate enough to encounter, in the darksome 
field of organic nature, a bright point affording him guidance to the 
true path, by following which he may hope to explore the unknown 
region, he has good reason to congratulate himself, even though he 
may be conscious of being still far from the desired goal.’’* 

And well might the two investigators congratulate themselves! To 
how few is it permitted to open up such a road through the previously 
thick and trackless jungle! And how seldom does this road lead to 
a mine so rich in knowledge as the one they have unlocked ! 

The first of aldehydes, in whose behaviour the characteristic 
features of the whole species find their type! The first of acid-chlo- 
rides, now among our most powerful agents of research, to which—to 
quote but two among hundreds of illustrations—Gerhardt’s anhy- 
drides and Brodie’s organic peroxides owe their origin! It is true 
the preparation of the chlorides from the aldehydes has no longer its 
former value, Cahours having. pointed out a more convenient mode 
of producing them, by the action of phosphoric chloride upon the 

* Untersuchungen iiber das Radical der Benzoéstiure. Ann, Chem. Pharm., iii, 
279. 
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acids; but the grand reactions by which these chlorides furnish us 
acids, ethers, and amides, remain conspicuous conquests, not shaken 
by time, but still as fresh and fruitful, as on the first day of their 
discovery. 

To return once more to the typical chloride with which Liebig and 
Wohler’s researches have endowed our science : 

We pour benzoic chloride into water which we have rendered alka- 
line by soda. The solution now contains sodic benzoate, and on satu- 
rating the liquid with chlorhydric acid, splendid crystals of benzoic 
acid—benzoic hydrate—are deposited. 

We perform a similar experiment with alcohol ; a powerful reaction 
ensues, and on adding water to the solution, there is separated from 
the mixture a heavy aromatic oil consisting of benzoic ether—benzoic 
ethylate. 

One more experiment. The large flask before us contains ammonia 
gas. On pouring benzoic chloride into the gas, the vessel becomes 
filled with a thick white vapour rapidly condensing into a solid crys- 
talline mixture. Water removes from this mixture the ammonic 
chloride, leaving behind crystals of benzamide—benzoic amide. 

Liebig and Wobler did not exhaust the new lode they had opened ; 
the vein is too rich in treasure for any two miners to carry it away, 
and many a glittering ore which tempted them for a moment is left 
behind. Indeed it is but a part of their glory, that their mine, after 
having yielded to themselves so much, still left so much to their suc- 
cessors. 

Of the great truths bequeathed to subsequent exploration, some 
attracted, so to speak, a brief glance from Liebig and Wohler’s pene- 
trating eyes. They note, for example, that when oil of bitter almonds 
is dissolved in alcoholic potash, potassic benzoate is formed. On addi- 
tion of water, the salt dissolves, and an oily body separates, which is 
no longer oil of bitter almonds. Remarkable as is this fact, and 
seductive the line of inquiry which it opens, Liebig and Wohler 
push its investigation no further, simply remarking that this oil may 
originate from oil of bitter almonds by the decomposition of water, 
the oxygen of which gives rise to the formation of the benzoic acid. 
Years later (1853) Cannizzaro shows that this oily body is benzoic 
alcohol. 

So again, to take another example, Liebig and Wohler treat 
benzoic chloride with pentachloride of phosphorus, and obtain a new 
liquid organic compound which they examine no further. More 
than twenty years later (1858) Schischkoff and Rosing prove this 
liquid to be the chlorofirm of the benzoyl series. 

To take one more instance of the same kind: on heating benzamide 
with caustic baryta, Liebig and Wohler observe, in addition to 
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ammonia, a transparent oily fluid, lighter than water, possessing an 


aromatic odour and the sweet taste of sugar. What new treasure is. 


it that they have come upon? To us it is no mystery that they have 
produced the first of that important group of bodies we now call 
nitrils; but they carry their experiments no further, and it is not till 
many years later (1844) that Fehling resumes the dropped thread of 
their inquiry by determining the composition of benzonitril, which 
he encounters in a different, but somewhat analogous reaction. 

If, even now, after the lapse of 40 years, the results of this research 
exert such a fascination upon us, what must have been the triumphant 
emotions with which it was greeted by contemporaries? Even Ber. 
zelius, whose sober judgment cannot be accused of being easily 
betrayed into impulsive enthusiasm, declares exultingly that in this 
research he discerns the dawning splendour of a new morning. 

“The facts put forward by you,” he writes* to Liebig and Wohler, 
“give rise to such considerations, that they may well be deemed the 
beginning of a new day in vegetal chemistry. For this reason I would 
suggest that this first discovered radicle, composed of more than two 
elements, should be named proin (from zpwi, the beginning of day, in 
the sense of d7o mpwit éws éorépas, Acts, 28, v. 23), or orthrin (from 
épOpos, day-break), terms whence names like proic acid, orthric acid, 
protec, and orthric chloride could be easily derived.” 

The various roads thus opened up by the single investigation we have 
surveyed, would have furnished to most chemists material for a dozen 
papers, and probably, for half a dozen years’ work :—not so with the 
associated investigators. In fact they return only once more (in 1837) 
to the same field of inquiry by studying the ESSENTIAL OIL OF BITTER 
ALMONDS. 

At this period we find the origin of this oil still unexplained. The 
researches of Robiquet and Boutron-Charlard have shown that 
it does not exist ready formed in bitter almonds,—that the essential oil, 
as well as the prussic acid, appear only after their treatment with water. 
The same chemists have further proved the existence of amygdalin 
as a component of bitter almonds. Finally, Peligot has observed 
that distillation of amygdalin with nitric acid produces oil of bitter 
almonds. Such are the disjecta membra which Liebig and Wohler 
have to weld into one whole. 

They first make out the composition of amygdalin, which is corro- 
borated by its conversion, when treated with an alkali, into ammonia 
and amygdalic acid. They next observe that an infusion of sweet 
almonds, which contains no amygdalin, when added to a solution of 
amygdalin, gives rise to the formation of oil of bitter almonds and 


* Schreiben von Berzelius an Wéhler und Liebig iber Benzoyl und Bew- 
zoésdure. Stockholm, d. 2 Sept., 1832. Ann. Chem. Pharm., iii, 282. 
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prussic acid, and this fact supplies them with the key to the as yet un- 
explained process. There exists in bitter as well as in sweet almonds 
a substance soluble in water, a kind of vegetal albumin, which on 
account of its peculiar properties they call emulsin. This, Liebig and 
Wohler discover, acts as a ferment, and thereby accomplishes the 
metamorphosis of amygdalin. But a comparison of the formula of 
the latter with those of prussic acid and oil of bitter almonds, 
proves to Liebig and Wohler that a portion of the constituents of 
the former remains unaccounted for, and this complementary product 
Liebig and Wohler make out to be sugar. They are thus enabled 
to point out in amygdalin the first of glucosides, a family of substances 
soon to bring forth a rich harvest of beautiful discoveries. In fact the 
investigation of amygdalin has been the forerunner of such researches 
as those of Piria regarding salicin, of Stas and of Hlasiwetz 
regarding phlorizin, and those, within our own days, regarding coni- 
fern, by Harmann and Tiemann. As an incidental offshoot of 
this line of investigation, we may note, in passing, the suggestion 
by Liebig and Wohler, that for medical purposes, a weighed quantity 
of amygdalin, dissolved in an emulsion of sweet almonds, should be 
employed, instead of the bitter almond and laurel-water up to that time 
in use for like therapeutic purposes. The proposed medicament 
furnishing, as it does, a certain and constant, instead of a variable 
preparation, has, nevertheless, to this day, escaped the attention of 
medical practitioners and pharmacists, whose notice we take this 
opportunity of again calling to the subject. 


Passing from these joint labours of Liebig and Wéhler on the 
benzoic group, we have next to consider some equally valuable obsers 
vations proceeding from Liebig alone. 

In the year 1836 Winkler, by the treatment of oil of bitter 
almonds with chlorhydric acid, obtained an organic acid which on 
theoretical grounds was subsequently designated FORMOBENZOIC, and is 
now known under the name of PHENYLGLYCOLLIC acid. Liebig, engaging 
in the study of this substance, determines its composition, and eluci- 
dates the reaction by means of which it is formed. This reaction is a 
typical one. By it Strecker subsequently succeeded in converting 
the aldehyde par ewcellence into lactic acid ; and since then it has been 
employed with success in a multitude of researches. 


Here also the discovery of HIPPURIC ACID claims our attention. In 
1830, Liebig repeats the experiments of Rouelle, as well as the later 
ones of Fourcroy and Vauquelin, which had indicated the presence 
of benzoic acid in the finid secretion of horses. These experiments 
lead him to the discovery of an acid containing nitrogen, to which he 
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gives the name hippuric acid. He remarks that it may be con- 
sidered as a_compound of benzoic acid with an organic body as yet 
unknown. The nature of this body it was reserved for Dessaignes 
to establish, by showing that hippuric acid, when treated with acids, 
splits up into benzoic acid and glycocoll. I need not remind you of 
the.high theoretical importance of hippuric acid, considered as a typical 
compound, the model in structure of a host of analogous bodies. Nor 
will you fail to note with interest the further researches in this direction, 
which induced Liebig, supposing hippuric acid to be a derivative of 
benzoic acid, to search for this last named body in the food of horses, 
the failure of which search led him strenuously to deny the existence of 
benzoic acid in hay. Of equal interest is Liebig’s further statement 
here, based on a comparison of crystalline forms, that the substance dis- 
covered in Anthoxantum odoratum by Vogel, is not, as the latter had 
asserted, benzoic acid. Liebig’s view on this point was confirmed 
many years later by an investigation of this substance by Bleibtreu, 
who not only proved it not to be benzoic acid, but demonstrated it 
to be identical in composition with the coumarin of the Tonka bean. 


Here we may notice yet another beautiful discovery which Liebig 


made, so to speak, en passant. 

Not long after the celebrated research on oil of bitter almonds, 
Laurent, investigating the action of chlorine on benzoin, obtains 
beautiful crystals having the composition of benzoyl, and, indeed, he 
does not doubt that he has isolated the radicle of the series. Assuming 
this interpretation to be correct, Laurent’s substance ought to be 
convertible by potash into potassic benzoate and oil of bitter almonds. 
In performing the experiment, Laurent obtains, in fact, an acid which 
he believes to be benzoic, together with an oily substance, which he 
supposes to be oil of bitter almonds. A closer examination of the 
reaction shows Liebig that Laurent has been led astray in inter- 
preting the phenomena by a preconceived theory. His benzoyl has no 
connection with the radicle of the benzoyl series, and is, therefore, 
henceforth designated by Liebig by the name of Benz. The acid 
observed by him is not the benzoic, but a new acid which Liebig 
names BENZILIC ACID, the formation and composition of which he so 
thoroughly establishes that very little has been subsequently added 
to the history of the compound. The discovery of benzilic acid is thus 
seen to have been simply elicited by a review of Laurent’s investi- 
gations. I should not leave unnoticed that it was in the course of 
pointing out to Laurent the danger of too freely indulging in theo- 
retical speculations, that Liebig tells us with such exquisite humour 
his early misadventure with bromine, already adverted to. 
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If our examination of the benzoic compounds impresses us like the 
sudden outburst of a new day’s splendour, we may nevertheless be 
struck with an equally profound admiration by the more slowly de- 
veloped, but not less brilliant light which emanated from Liebig and 
Wohler’s grand investigation of URIC ACID AND ITS DERIVATIVES (1838). 

These researches present a picture of the most ardent and inde- 
fatigable struggle after truths which are but slowly and partially 
revealed to the investigators. The results of this inquiry are, with the 
exception of a few points of secondary importance, accepted as exact 
and truthful even at the present moment; whilst the problems which 
it left unsolved have been only yet in part worked out by the researches 
of our later time. To Liebig and Wéhler we owe the path which 
has conducted us nearly to the goal,—the leading thought which has 
inspired others to further labours in the same field, and which promises 
us at no distant date the final dispersion of the clouds still overshadow- 
ing this portion of our domain. 

Uric acid was not an entirely unknown body when Liebig, in 1834, 
established its formula. Discovered by Scheele, as early as 1776, 
in calculi, and subsequently in ihe urine of man, its presence in 
the similar excretion of birds, and in guano, had been proved by 
Fourcroy and Vauquelin. But it was William Prout who, 
in 1815, when a youth only in his 19th year, discovered the most 
copious source of this interesting compound, showing that the 
solid excrement of snakes consists, to the extent of no less than ;%ths 
of its weight, of uric acid. At that period, however, this last-mentioned 
source of uric acid appears to have been rather inaccessible, as the 
larger species of serpents were then but rarely exhibited in Europe ; 
so that, even in 1823, Vauquelin considered it worth while to 
give in the Annales de Chimie et Physique a minute description of 
serpent’s solid deposit as a substance rarely seen. Nevertheless, 
some products of the decomposition of uric acid had even then already 
been observed. Henry had prepared a pyro-uric acid which, in 
1829, was identified by Wohler with cyanuric acid. Brugnatelli 
and Prout, about 1818, had discovered the so-called purpuric 
acid, a mixture of murexide with colourless substances; and Brug- 
natelli had further pointed out the existence of a peculiar soluble 
compound called by him erythric acid. But the composition and true 
chemical character of these compounds still remained shrouded in 
obscurity. 

This obscurity, it was reserved for Liebig and Wéhler to dispel. 
Engaged together in investigations for this purpose, they soon made 
it manifest that uric acid possesses an interest by no means exclu- 
sively physiological; but that, mainly by reason of the unlimited 
mutability which is its most characteristic quality, it claims, with 
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certainly an equal force, the attention of the chemical philosopher. This 
liability to chemical change is, indeed, the very fact which, while increas. 
ing the difficulty of the inquiry, enabled Liebig and Wéhler to reap 
a harvest of results, such as few chemists ever gathered from a single 
field of research. Not less than sixteen new and most remarkable 
bodies were at a single stroke, that is to say, in the course of this single 
investigation, introduced by Liebig and Wohler into the edifice of 
chemistry! And it is certainly noteworthy that only one of these sub. 
stances has, up to the present date, disappeared again from science, 
and that of the numerous formule one only has called for modification. 
It would be difficult to adduce a proof more striking than this of 
the skill in manipulation, and scrupulous accuracy with which they 
conducted their experiments. The, inquiry has been subsequently 
resumed by some of the most distinguished chemists of our time; and 
the well-applied exercise of their care and skill has certainly done much 
to elucidate the subject further. But their collective labours have not 
resulted in the production of a series of compounds nearly so nume- 
rous and interesting as that first made known to us by Liebig and 
W ohler’s united work in this great field. 

This circumstance lends a particular interest to the consideration of 
the method they adopted,—shown by its abundant outcome to be so 
advantageous. To take, then, a cursory glance at this method of 
theirs, we may note in general terms, that it consists essentially ir. 
alternate oxidation and reduction. They employ as their oxidising 
agent nitric acid, more or less dilute, and raised to various degrees of 
temperature. Under these varied conditions uric acid furnishes dif- 
ferent products, some of which the inquirers recognise as old acquaint- 
ances, such as, for instance, oxalic acid, urea, and allantoin, the last- 
mentioned compound, as its name reminds us, being the characteristic 
constituent of the allantoic liquid of the cow. In others they recognise 
substances which their predecessors had observed, but failed to elucidate, 
and of which the composition, centesimal and molecular, still remained 
to be made out. In the course of their investigations they show that 
Brugnatelli’s so-called erythric acid is an indifferent body, which 
is formed by the molecule of uric acid fixing one molecule of water 
together with one atom of oxygen (supplied by cold nitric acid) and 
losing one molecule of urea. This body Liebig and Wéohler desig- 
nate alloxan, and they give proof that it takes part in the formation 
of most of the uric derivatives. With sulphuretted hydrogen, they 
demonstrate that it yields alloxantin, remarkable for its violet reaction 
with baryta-water, and that this, by further reduction, is converted 
into dialuric acid. By treatment with sulphurous acid they show, 
moreover, that alloxan is changed into thionuric acid, which retains 
the sulphuric acid formed in the reaction; and which, by eliminating 
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this sulphuric acid therefrom, they transform into uramile. Alkalies, 
they proceed to prove, produce alloxanic acid, as also that compound, 
marked by the simplicity of its composition, which is called mesoxalic 
acid. And by treatment with heated nitric acid, alloxan, they further 
find, yields parabanic and oxaluric acids; but I will not continue the 
lengthy enumeration of substances evolved in their energetic pursuit 
of this inquiry by Liebig and Wohler. Flying time forbids the pro- 
traction of the list, interesting as every member of it unquestionably is 
to the chemist, and deeply important by the varied associations which 
they together recall to the memory. 

Let me, however, before taking leave of this group of bodies, direct 
your attention yet for a moment to the most beautiful, and at the same 
time most enigmatical, of all the compounds which owe their origin to 
uric acid. I allude to murexide, that precursor of rosaniline, forming, 
like rosaniline, crystals so remarkable for their green metallic lustre,—a 
body whose wonderful tinctorial properties seemed destined to, and for 
some time actually did, restore the magnificent purple of the ancients. 
The existence of murexide had been pointed out by Prout and 
Brugnatelli; but our information regarding the compound was most 
scanty and fragmentary when Liebig aud Wohler began its investi- 
gation; and it is to these philosophers that we are indebted for the 
method of obtaining the substance in a perfectly pure condition, as well 
as for its first analysis, and for the first exact and complete description 
of its properties. 

The necessity I am under of compressing into the narrow compass 
of a few sentences the history of this remarkable group of bodies, 
altogether precludes me from more than glancing at the masterly 
interpretation of their experiments given by the associated inquirers, 
Suffice it to say, that Liebig and Wéhler looked upon the mem- 
bers of the uric series as combinations of urea with various groups of 
elements derived from a hypothetical body called urile, which they 
assumed to exist, united with urea, in uric acid itself. Other theories of 
the constitution of the uric group have since been proposed; but it 
deserves notice that the view most generally received at present differs 
from that of Liebig and Wohler only as the theory of substitution 
differs from the older theory of radicles. Liebig and Wéhler con- 
sidered these substances as compounds of urea with various radicles, 
whilst we look upon them as urea, for part of whose hydrogen atomic 
groups of varying composition have been substituted. 

In thus rapidly reviewing the derivatives of uric acid, may I 
be allowed to quote from Liebig and Wéhler’s paper upon this 
subject a passage clearly indicating how distinctly they foresaw the 
synthetical direction in which organic chemistry was then about to 
advance, 
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“ From these researches,” they say,* “the philosophy of chemistry 
must draw the conclusion that the synthesis of all organic compounds 
which are not organised, must be looked upon, not merely as probable, 
but as certain of ultimate achievement. Sugar, salicin, morphine 
will be artificially prepared. As yet we are ignorant of the road by 
which this end is to be reached, since the proximate constituents 
required for building up these substances are not yet known to us; but 
these the progress of science cannot fail to reveal.’ 


In the sketches of Liebig’s experimental labours hitherto sub. 
mitted to you, I have, mindful of the mixed audience I am addressing, 
avoided as far as possible the use of formule. Were strictly to adhere 
to this plan, I should be obliged to leave unnoticed one of his most 
important inquiries,—one which has materially assisted in shaping the 
course of chemical thought, and in preparing our present theoretical 
conceptions. I speak of his researches on the CONSTITUTION OF ORGANIC 
AciDs ; which, at the same time, elucidated the composition and ulti- 
mately fixed the formule of some of the substances most frequently 
occurring in the household of nature. 

If Liebig and Wohler, in examining oil of bitter almonds and 
its derivatives, achieved in so short a time such a series of triumphs, 
their success was in a great measure due to the accuracy of the 
analytical methods with which science had been just endowed by 
Liebig. A more extended application of these methods promised a 
further harvest of results. In this respect the extensive group of organic 
acids appeared to offer an appropriate field for cultivation. Hence 
malic, maleic, camphoric, quinic, and meconic acids were successively 
examined, not invariably with absolute success, since the numbers ob- 
tained did not always agree among themselves, or with the results of 
subsequent inquiries. Perhaps, in some cases, it was the rapidity with 
which one investigation followed another that caused these early 
failures; but in most cases they may be traced to the faculty some of 
the above acids possess of uniting with varying quantities of water,— 
to their tendency, as we now should call it, of forming anhydrides. 

The relation between the quantity of water participating in the 
formation of an acid and its faculty of forming salts—the basicity of 
an acid—was, at that time, a problem completely unsolved. 

Berzelius felt this difficulty when, in 1833, he represented the 
citrates by the formula— 

C,H,0,,RO, 
(H=1, C=6, O= 8), whilst, what was perfectly unintelligible to 
him, he found citric acid to be, not as he expected, 

C,H,0,,HO, 


* Untersuchungen iiber die Natur der Harnsdure. Ann. Chem. Pharm., xxvi, 242. 
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but— C,H,0,,2HO, 
corresponding to one-third of the molecule to-day admitted— 


CrHsOx, or C,.H,0, 
in our present notation. 


Nor was Liebig able entirely to remove the difficulty, when, some- 
what later, referring to the results of Berzelius, he discussed this 
peculiar discrepancy between the formule of citric acid and the 
citrates. 

But in the same year (1833) this obscurity was illumined by a sudden 
ray of light. We find ourselves indeed before Graham’s ever-memor- 
able inquiry as to the causes of the varying basicity of phosphoric acid. 
He traced this variability to the varying quantities of water whch can 
be fixed by phosphoric anhydride. In ordinary phosphoric, or, as we 
now call it, orthophosphoric acid, this anhydride is united with 
3 atoms of water replaceable by bases; in pyrophosphoric acid with 
2 atoms; and in metaphosphoric acid with one atom. But how it hap- 
pened that the same anhydride should in some cases combine with 
3 atoms, in others with 2, and in others, lastly, with one atom of 
water or base, remained unintelligible so long as chemical thought 
continued to move in the grooves of the dualistic conception. 

We now approach the period when Dumas on the one hand, and 
Laurent on the other, began to sap the foundation of this con- 
ception by sketching the first outlines of their substitution theories. 
The ideas regarding the nature of acids set forth in 1809 by Hum- 
phry Davy, and advocated again in 1819 by Dulong, were thus once 
more brought prominently under the notice of chemists. Liebig 
opened his mind to these ideas, and the result was the publication 
in 1837 of a joint note by him and Dumas on the constitution of 
several polybasic acids, which is so terse and clear that I cannot do 
better than quote some of its principal passages.* 

“The difficulty which the study of citric acid and its salts presents, 
can be satisfactorily explained only by assuming that the atomic 
weight of this acid must be trebled, so that in the neutral salts three 
atoms of base have actually to be admitted. 

“We thus arrive at the following series :—— 


Absolute citric acid; Anhydride in combina- 
tion with bases 


C,.H;0, 8HO. 
C,,H;0;,,3HO + 2aq. 


* Note sur la Constitution de quelques Acides. Par MM. Dumas et Liebig. 
Compt. rend., v, 863. 
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C 2H;On, 8BaO. 
Sodium salt C,,.H;01,,3Na0. 
Silver salt C,»H;0,,3Ag0.” 


The formule here quoted are not exactly those which Liebig and 
Dumas give in their’ paper: to render them comparable with those 
previously used for citric acid, I have translated them into the nota. 
tion originally adopted by Berzelius, differing from that employed 
at present only in the circumstance of carbon and oxygen figuring in 
its formule with half the atomic weights which are to-day admitted. 

“ The question of citric acid settled,” Liebig and Dumas continue, 
‘“‘ we have devoted ourselves with lively interest to another inquiry of 
the same order. The formula adopted for tartaric acid no longer ex- 
presses all the facts which the examination of that acid has brought 
to light. According to the analysis of Berzelius, tartaric acid con- 
tains :— 

C,H,0;.” 

“We doubt not the correctness of this formula, but we have good 
reason to believe that tartaric acid, like citric acid, is capable of losing 
water at the expense of its constituents.” 

“‘Meconic acid presents a similar behaviour. It is obvious that in 
these cases we have to deal with a new order of phenomena, the study 
of which appears to lead to the following general rule :—In the forma- 
tion of citrates, tartrates, meconates and cyanurates, each oxygen-atom 
contained in the base which combines with the acid, replaces and 
eliminates in the form of water an atom of oxygen contained in the 
acid: hence these acids do not form salts with an excess of base, but 
salt of the same description as those of phosphoric acid. 

“ Assuming tartaric acid to be a hydracid and doubling its formula, 
we arrive at the following simplified formule, which we place in juxta- 
position with the more complex expressions previously employed :— 


Liebig and Dumas’ 
Berzelius’ formule. formule. 


Anhydrous acid C,H.O; 
Hydrated acid C,H.0;HO 


Neutral potash salt C,H,0;KO 


Cream of tartar............ waa 


Anhydrous tartar emetic .... aoaaD. C.H,O af ql 


“Tt would thus appear that anhydrous tartaric acid does not exist, 
tartaric acid itself being a hydracid of a new description, formed by 
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the union of the radicle C;H,O,, with 4 atoms of hydrogen. In the 
saline compounds of tartaric acid, these 4 atoms of hydrogen are 
entirely or partially replaced by an equivalent of metal.” 

From a comparison of the formule suggested by Liebig and 
Dumas for tartaric acid and the tartrates with those we use at 
present :— 


Bes OE, nc cseccscveesccess GRE 


Neutral potash salt.....+....4. .. C,H.H,K,O, 
OCroama of tartar 2... .ccccces cee . ©,.,H.H;KO, 
Tartar emetic .... 22.200 cece eee. OHLSbKO,, 


it is obvious that the former actually coincide with the latter, if the 
atomic weights of carbon and oxygen be doubled. Moreover, it is with 
no small interest that we perceive in these expressions the undoubted 
germ of our modern notion of the non-equivalence of elementary atoms ; 
for since, in accordance with these expressions, it is the oxygen of the 
base, which eliminates the hydrogen of the acid, it is clear that the 
amount of metal replacing a given quantity of hydrogen must vary 
with the composition of the metallic oxide acting upon the acid ; 
and that if MO represents the composition of an oxide consisting of 
latom of metal and 1 atom of oxygen, then the metal M®* of an oxide 
M*0., and the metal M» of an oxide M°O;, must have the value of 2M 
and 3M, and therefore of 3 atoms of hydrogen respectively. Indeed 
in anhydrous tartar emetic, it is the univalent potassium-atom which 
replaces one atom, and the trivalent antimony atom which replaces three 
atoms of hydrogen in tartaric acid. 

The inquiry, commenced by Liebig and Dumas jointly, was not 
continued in this form for a long time. The two investigators found 
it more convenient to work out the subject separately. Indeed, as 
early as in the following year (1838), Liebig returned to the question 
in an elaborate memoir, “ On the Constitution of the Organic Acids.” 
In this splendid paper he accurately describes meconic acid and its 
salts, comenic acid and the comenates, silver citrate and pyrocitric 
acid (the citraconic acid of the present day), cyanuric acid and the 
cyanurates, aspartic acid and its silver salt, gallic acid and the gallates, 
tannic acid, tartaric acid and tartar emetic, racemic, malic and even 
mucic and pyromucic acids, giving at the same time the full experi- 
mental evidence upon which his conclusions as to the nature of these 
substances are based. The paper more fully developes the views set 
forth in the joint note with Dumas, which it supports by additional 
facts and elucidates by new reasonings. 

Meconic acid, by the analysis of its silver salt, is recognised as tri- 
basic, and comenic acid, in a similar manner, as bibasic, in accordance 
with the views at present adopted. Indeed the formule advanced by 
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Liebig are, with few exceptions, the same that we admit to-day. It 
is here that the simple relation, in which, so far as their molecular 
weights are concerned, the cyanic, fulminic, and cyanuric acids stand 
to each other, is first pointed out. Particular attention is paid to the 
diagnosis of polybasic acids. As a characteristic criterion, the faculty 
possessed by an acid of forming double salts—salts containing two 
metals—isadduced. This is a valuable indication, but one, as we now 
know, by no means absolutely to be relied upon, and, indeed, from 
the non-existence of a potassio-sodic sulphate, Liebig is led to deny 
the bibasicity of sulphuric acid, since so unmistakeably attested by 
overwhelming evidence. On the other hand, the appropriate selection 
of the saline compounds, from the study of which the basicity of an 
acid may be safely inferred, is of course a subject on which he dwells 
with predilection. The silver salts are found to be the most trust- 
worthy guides in fixing the limits of basicity. Many acids, which 
with potassium form only acid salts, are readily converted into 
neutral silver salts; and this behaviour is at the same time brought 
forward as a most powerful argument in favour of acids being com- 
pounds of radicles with hydrogen; for, only on this assumption, can 
we understand why silver oxide, which is easily reduced by hydrogen, 
is fixed by acids in larger proportion than the more difficultly redu- 
cible oxide of potassium. 

That the theory of hydracids advanced by Davy and Dulong 
involves the necessity of admitting a host of radicles which are not 
isolated, is not, in Liebig’s eyes, an argument against it; since the 
supporters of dualism were not less compelled to assume the existence 
of numerous imaginary bodies, viz., the acid anhydrides, but few of 
which had been discovered at that time. The theory of the hydracids, 
on the other hand, presented the advantage of collecting all acids and 
salts under the same point of view, and of satisfactorily explaining 
why equivalent quantities of sulphuric and chlorhydric acid, when 
acting upon lime, give rise to the elimination of the same quantity of 
water. An additional confirmation of this theory is furnished, accord- 
ing to Liebig, by the behaviour of silver sulphocyanate. The 
dualistic conceptions formulate this compound 


CyS,Ag8, 
whilst according to Davy’s and Dulong’s view it must be written 
Cy8,Ag. 


The latter conception alone explains why sulphuretted hydrogen sepa- 
rates silver sulphide from the compound. 

The dualistic views were defended with great pertinacity by Ber- 
zelius, who was inclined to explain the varying basicity of phos- 


THE FARADAY LECTURE. 1115 


phoric acid by assuming an isomerism of the anhydride, and Liebig 
was thus induced to return once more to the subject, maintaining 
his views in a letter addressed to Berzelius.* In the latter he 
says, “ We have no proof that the water we expel from an acid by the 
action of a metallic oxide, is as such contained in it; all we know 
regarding the process is that an equivalent quantity of metal is sub- 
stituted for the hydrogen.” 

The chemists among my audience cannot but feel strongly the full 
importance, for the advancement of our beloved science, of this exten- 
sive series of researches on the constitution of organic acids, which, 
ia the scantiest outlines, I have laid before them. Teeming, as they 
do, with a multiplicity of new facts, elucidating the nature of a 
large number of substances of widely diffused occurrence, and there- 
fore of paramount interest, they nevertheless claim our attention on 
still higher grounds. I have already alluded to the fact of their 
foreshadowing the doctrine of the non-equivalence of elementary 
atoms, now governing our notions in such a sweeping manner. But 
there is yet another direction in which these researches have exercised 
a powerful influence on modern ideas. If we compare the well- 
defined precision of our present conceptions of Molecule, Atom, and 
Equivalent with the vague and confused notions prevailing half a 
century ago, the salutary change must be looked upon as one of the 
most important features of the progress lately achieved. To this 
beneficial change the researches of Graham, Liebig, and Dumas 
on the polybasic acids paved the way; and it is more especially 
to Liebig that we are indebted for the first unequivocal separation 
of the conceptions of equivalent and molecule ; for what he terms the 
atomic weight of an acid, in contradistinction to its equivalent, differs 
only in name from what we now call its molecule. This separation he 
advocated at all times, both in his writings and in his lectures, but 
never more strenuously than when discussing the constitution of the 
polybasic acids, than which no class of compounds affords more striking 
illustrations of the difference between equivalent and molecule. 

The celebrated paper “On the Constitution of the Organic Acids,” 
is by no means the only contribution which Liebig has made to our 
knowledge of this class of substances. Were I allowed to indulge in 
details, it would not be difficult to quote scores of acids, to the history 
of which he has supplied most valuable information. Let me only 
remind you that, in addition to the acids mentioned in the previous 
paragraphs, he studied formic, acetic, lactic, succinic, picric, and cam- 
phoric acids; he discovered fulminuric acid—a fourth acid isomeric 
with the cyanic, fulminic, and cyanuric acids,—which is formed by the 


* Réponse 4 M. Berzelius. Compt. rend., vi, 747. 
462 
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action of chloride of potassium on fulminating mercury,—and cyanu- 
renic acid, a compound existing under certain conditions in the urine 
of the dog. In connection with his researches on alcohol and ether, he 
examined the salts of sulphovinic and phosphovinic acids; and on the 
occasion of the memorable inquiry into the nature of fatty bodies, insti- 
tuted under his auspices in the Giessen laboratory by Bromeis, 
H. Meyer, Playfair, Redtenbacher, and Varrentrapp, he pub- 
lished a series of most valuable papers on the stearic, margaric, and 
oleic acids. Nor must we leave unnoticed his joint investigation with 
Wohler of that singular organic acid, supplied in the form of its 
ammonium compound by the mineral kingdom. Liebig and Wobler’s 
experiments established the simplest atomic formula of mellitic acid; 
and it is but one more proof of the scrupulous accuracy of the asso- 
ciated analysts, that this expression has been unequivocally confirmed 
by the splendid series of researches recently published by Baeyer, to 
whom it was reserved to assign to this remarkable compound, by con- 
verting it into benzene, its true position in the system of organic sub- 
stances. 


I cannot conclude this rapid sketch of Liebig’s more important 
experimental inquiries without alluding to the conspicuous results he 
obtained in the investigation of ALCOHCL AND ITS DERIVATIVES. 


I mention these researches last, not that I consider them of less 
interest than those which have preceded, but simply because, extend- 
ing over a period of more than twenty years, they embrace some of his 
later as well as of his earlier discoveries. 

Liebig’s first experiments on alcohol were made as early as 183?, 
when he examined its behaviour under the influence of chlorine. 
Everybody knows that this inquiry, undertaken from purely scientific 
motives, led to the discovery of two compounds now in continual us 
for the diminution of human snuffering. Let us always thankfully 
remember that we are indebted to Liebig for the discovery of cHLOKO- 
FORM, whose anesthetic properties, now so admirably applied for the 
alleviation of pain in disease, enable even the severest operations of 
the surgeon’s knife to be performed on patients lapped in complete 
unconsciousness, entirely exempt from the torture previously insepar- 
able from such treatment. Nor must we ever forget that it was Liebig 
also who first presented us with cHLORAL, the benign properties of 
which for inducing sleep, when other soporifics fail, have rapidly esta- 
blished it in the highest rank amongst the therapeutic agents placed by 
chemistry at the disposal of medical art. What an illustration of the 
practical advantages ever flowing from the pursuit of science, evel 
when apparently most abstract ! 

Liebig, although he failed, at first, in establishing what are now 
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considered the true formule for chloral and chloroform, for which we 
are indebted to Dumas, described the method of preparing these sub- 
stances, their properties and changes, with an accuracy which it would 
be difficult to surpass. It is to him that we owe hydrate of chloral, the 
beautiful crystalline compound now preferred for medicinal purposes. 
The formation of this hydrate presents a splendid phenomenon of cry- 
stallisation, which I am tempted to exhibitto you. The flask before us 
contains a known quantity of the anhydrous liquid chloral, to which we 
now add an equivalent proportion of water. The two liquids are well 
mixed by agitation, when, as you observe, crystallisation immediately 
sets in, the walls of the flask becoming coated with a beautiful network 
of brilliant needles of the hydrate. It was Liebig who first observed 
the remarkable transformation of chloral into chloroform and formic 
acid by caustic alkali, which also we can easily illustrate by an experi- 
ment. For this purpose a small retort containing soda is provided 
with a condenser and dropping tube. On allowing a stream of 
chloral to flow in through the latter, you observe a powerful reaction, 
and on gently heating the retort, chloroform is volatilized, which col- 
lects as a heavy transparent oil at the bottom of the water in the 
receiver. The presence of formic acid in the residue is easily demon- 
strated by adding thereto a solution of corrosive sublimate and acidify- 
ing with chlorhydric acid, when a copious white precipitate of calomel 
takes place. It was this easy transition of chloral into chloroform 
which first suggested to Oscar Liebreich the happy idea of trying 
the physiological action of chloral; as he expected that the small 
amount of alkali contained in the blood would-be sufficient to produce 
this change, thus generating chloroform within the organism. Be this 
as it may, experiment has proved the physiological effect of chloral 
to be essentially different from that of chloroform, it being, in fact, 
rather hypnotic than anesthetic, and possessing therefore a value of 
its own. It is certainly remarkable that two compounds, which for 
years presented an interest exclusively scientific, were found at last 
to be endowed with properties so eminently practical. In 1847, fully 
15 years after its discovery, chloroform was used for the first time 
as an anesthetic by James Simpson, and 20 years more had to 
elapse before the physiological action of chloral was discovered. 
Liebig’s investigation of this substance, searching as it was, had 
not, probably on account of difficulties of production, been followed 
up, as it deserved, by chemists, whose laboratories throughout the 
world would hardly, in 1868, have supplied, collectively, so much 
as half a kilogramme of chloral. At the present date, only some 
seven years later, a factory in Berlin alone produces about 100 kilo- 
grammes daily. In an assembly of chemists I need not dwell on the 
services rendered to science by chloral, since its abundant industrial 
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production has made it available for day-by-day use in our laboratory 
researches. 

The object of Liebig’s investigation of alcohol was to elucidate the 
constitution of this important compound and its derivatives. When 
he entered the field, Dumas and Boullay’s celebrated memoir had 
already appeared. It is well known that the French chemists had 
been led to consider ether and alcohol as hydrates of olefiant gas; 
Liebig, on the other hand, denied the existence of olefiant gas in 
these compounds, and regarded them as derivatives of a radicle, con- 
sisting of carbon and hydrogen, to which he gave the name of Ethyl. 
The long-protracted contest between the advocates of these rival 
theories forms one of the most interesting episodes in the early history 
of organic chemistry. It ended in a signal victory for Liebig, anda 
universal adoption of his theory, The olefiant gas, or, as it was also 
called, the etherine theory,—notwithstanding the new support which 
Berthelot’s memorable transformation of olefiant gas into alcohol at 
one time appeared to lend to it—has well nigh fallen into oblivion; 
whilst the theory which assumes ethyl to be a constituent of alcohol and 
ether is, at the present moment, as much in men’s minds as it was when 
Liebig first suggested it, although our present view of the relation 
between alcohol and ether has changed from that entertained by 
Liebig. 

Many of those here present will remember that, about a quarter of a 
century ago, Gerhardt and Laurent advanced their new system of 
chemical notation; and while some of us witnessed, others perhaps 
shared, with somewhat of their youthful impetuosity, the contentions 
excited by the newly-proposed system. Let me remind you that the 
new ideas of the two French chemists were nowhere sooner coun- 
tenanced than in this land of free debate ; and that, among the chemical 
warriors who took the field in their support, scarcely one was earlier 
afoot, and in his championship of the new system, no one more strenuous 
and successful, than the scientific chieftain under whose colours we 
are assembled this eyening. Indeed, it is chiefly to Odling’s 
efforts, courageously begun in early youth, and vigorously prosecuted 
in strong manhood, that England owes the honour of having been 
foremost of all nations to recognise the intrinsic truth and value of 
the new chemical doctrine. The modification, necessarily introduced 
by the new notation into the formuls employed by Liebig to express 
the composition of some of the substances which he examined, 
extends also to ether. When Gerhardt and Laurent’s nota- 
tion is employed, Liebig’s ether-formula must be doubled; and 
this change (at the first glance at all events) appears but difficultly 
reconcilable with the views originally advanced by Liebig. Nor was 
it until Williamson, by experiments irresistibly convincing, eluci- 
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dated the transformation of alcohol into ether, that this modification 
was generally accepted. Thanks to his masterly researches, we now, 
without a shade of doubt, look upon alcohol and ether as water in 
which the radicle ethyl has been substituted for one and for two atoms 
of hydrogen, or—to use the more modern form of expression—as ethyl 
united with the water-fragment hydroxyl, and ethyl linked to ethyl by 
the intervention of oxygen. I will not remind the members of a 
Society to which these classical researches were first presented that, far 
from invalidating Liebig’s ethyl-theory, they have brought that hypo- 
thesis to its last and finest development; but I will recall to memory 
the circumstance that to Liebig, Williamson owed the very agents 
he so successfully employed in the solution of this problem, viz., the 
ethylates of potassium and sodium. Strangely enough, Liebig never 
published a special paper on this subject, but only incidentally, in the 
course of his controversy with Dumas, mentions the formation, and 
describes the composition and properties, of these important compounds. 
When we think of the immense services these substances have ren- 
dered in the development of organic chemistry, it is but right that we 
should gratefully remember the chemist who supplied us with such 
powerful agents. 

I must not linger too long over Liebig’s researches on alcohol 
and ether, but I cannot forego the pleasure of alluding to his deep- 
rooted conviction of the truth of his conceptions, as displayed by him 
in the course of some remarks on his attempt to decompose ether with 
potassium. He says,* “I have no doubt that one day we shall succeed 
in isolating the radicle of ether, the hydrocarbon, C,H;. Some experi- 
ments I have made upon the action of potassium on ether have failed 
to yield any decisive results. The metal becomes almost immediately 
coated with a film of oxide which prevents all further action; but the 
investigation of the behaviour of potassium with the chloride or iodide 
of the radicle will soon show how far these conceptions are founded on 
fact.”” 

Were they founded on fact? Which of us does not know that 
Liebig’s dream, though many years later, was realised by Frank- 
land, who, using the very reactions which floated in Liebig’s mind, 
succeeded in isolating the hydro-carbon radicle of alcohol and ether ? 

And here again, I hardly need remind the chemists in this assembly 
that the ethyl of Liebig’s conception, and the ethyl we received from 
Frankland’s hands, notwithstanding their identity of composition, 
are two essentially different things. But I will remind them that 
nearly half a century has elapsed since Liebig endowed science with 
this fruitful conception. Compare the chemistry of that already remote 

* Ueber die Constitution des Aethers und seiner Verbindungen. Ann. Chem. 
Pharm., ix, 15. 
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period with the chemistry of the present day. On the foundations 
then scarcely visible above the ground, a palatial edifice has been 
raised, with pinnacles and dome, and busy labourers have added vast 
wings, not preconceived by the original architects! Among the move- 
ments which the growth of chemistry evolved, there is, perhaps, not 
one more momentous in its consequences than the development, to 
which I have already alluded, of molecular in antithesis to atomistic 
conceptions; and on no previous occasion, perhaps, did this antithesis 
more powerfully take hold of the mind of chemists than when 
Brodie, in a paper as remarkable for its brevity as for its sagacity, 
explained to the Chemical Society the difference between ethyl free 
and ethyl combined, between the molecule ethyl, C,H;.C,H;, and the 
fragment of that molecule, the group of atoms, C,H;, which, associated 
with other atomic groups, we assume in alcohol and its prolific progeny. 
And thus we may look upon it as a last, and by no means least remark- 
able outgrowth of Liebig’s fertile mind, that his ethyl-theory, far 
from having, by the fact of isolated ethyl proving different from what 
he had anticipated, become irreconcilable with the evolution of modern 
ideas, has, on the contrary, supplied to chemists the most striking 
examples for their elucidation. 

One more illustration, and we will pass away from alcohol and ether. 
I remind you of an experiment which is familiar to every chemist in 
this room. The transparent liquid in this bottle, which rapidly sinks to 
the bottom of the test-glass filled with water into which we pour it, is 
oxalic ether. On addition of ammonia this ether solidifies to a beautiful 
crystalline mass, which you all know to be oxamipg. The fact of acry- 
stalline body being produced by the action of ammonia on oxalic ether 
had long been known. Oxamide had also been obtained from ammonium 
oxalate; but nobody suspected any connection between these two reac- 
tions, until Liebig studied the process and taught us the simplest and 
most elegant method of preparing amides, a method now successfully 
adopted in hundreds of other cases. 

It is impossible to speak of Liebig’s labours on alcohol and on 
ammonia without alluding to the wonderful sagacity which enabled 
him by a ratiocination, such as true genius only can evolve, to predict 
one of Wurtz’s most beautiful discoveries, 

“Tt is of some interest,” says Liebig, in an article on Organic 
Bases,* ‘to become acquainted with a view conceived for the pur- 
pose of explaining the properties of the nitrogenous organic bases. 
There is satisfactory proof that the oxygen of these bases has no share 
in their alkaline properties, everything appears to indicate that these 
properties are dependent on their amount of nitrogen.” 

“This view is based upon the chemical behaviour of ammonia, which 

* Handwérterbuch der Chemie, i, 697. 
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may be regarded as the type of all organic bases, being the one which 
has the simplest composition.” 

“The behaviour of ammonia with potassium, with mercuric chloride, 
and with certain organic acids, incontestably demonstrates that a 
portion of its hydrogen is replaceable by elements or compound bodies, 
playing the part of elements. Indeed, we know that potassium and 
sodium, when heated in ammonia gas, disengage therefrom 1 eq. of 
hydrogen, for which is substituted 1 eq. of potassium or sodium. 
These compounds, if amidogen be designated by the expression 
NH, = Ad, assume the following formule : — 


Hydramide (Ammonia). Potassamide. Sodamide. 


H + Ad K + Ad Na + Ad 


“Now we know that amidogen is capable of replacing equivalent for 
equivalent the oxygen of many organic acids, and we find that the new 
compounds thus produced have altogether lost the nature of acids, 
being indifferent in their chemical character.” 

“Tf the radicles of the oxalic and succinic acids which, when united 
with oxygen, give rise to acids, do, when in combination with amido- 
gen, form bodies absolutely indifferent, the conclusion appears legitimate 
that amidogen by its union with compound radicles, which in their 
chemical activities stand nearer to itself, must generate substances, 
which, possessing the characters of ammonia, are organic bases.”’ 


“Tf in the oxides of methyl and ethyl, the oxides of two basic radicles, 
we were able to substitute 1 eq. of amidogen for oxygen, there cannot 
be the slightest doubt that we should obtain compounds perfectly 
similar in their behaviour to ammonia. Expressed in a formula, a 
compound C,H; NH, = EAd, must have basic properties.” 

Every body knows that more than ten years later, the substances 
thus forecast by Liebig’s penetrating intellect, were actually produced. 
Methylamine and ethylamine were discovered by Wurtz, and found to 
possess all the properties which Liebig’s fertile imagination had 
assigned to them. 


I am almost afraid that this long enumeration of facts discovered or 
established by Liebig may have wearied you; I will therefore, with 
your permission, from the mass of valuable and interesting subjects 
which must remain unmentioned, select only, and but for a moment’s 
notice, Liebig’s researches on the formation of acetic acid. 

That alcoholic liquids, when exposed to atmospheric air, are, under 
certain conditions, converted into vinegar, had long been a familiar fact, 
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but the exact nature of this process of oxidation remained without 
explanation. Nor had the question been advanced by the researches 
of Doebereiner, whose varied experiments served rather to obscure 
than to elucidate the subject. No sooner, however, had Liebig’s perspi- 
cacious sagacity devoted itself to the inquiry, than the clouds, so long 
overhanging the process, were instantaneously dispelled. Liebig 
showed that the oxidation takes place in two successive phases ; the first 
consisting in the removal of hydrogen in the form of water, by which 
reaction aldehyde is produced; the second, in the direct addition of 
oxygen to the aldehyde, which is thereby converted into acetic acid: 
and in his classical paper on the oxidation of alcohol, he has given 
an account of this typical process of transformation, so lucid and 
exhaustive, that but scanty gleanings have remained for his successors. 
The important intermediate compound which, even to the present day, 
we call the aldehyde par excellence, was introduced to us by Liebig, who, 
at the same time, discovered another compound closely allied to aldehyde, 
and scarcely less interesting, viz., acetal. It is certainly worthy of 
remark that the same hand which gave us the first of aromatic alde- 
hydes, also presented us with its prototype of the fatty series. In 
the whole range of organic chemistry, it would be difficult to name 
a compound more interesting and important than aldehyde. Endowed 
with an extraordinary power of combination,—everybody knows that 
aldehyde, when poured from one vessel into another, is converted into 
acetic acid—exceedingly liable to intramolecular changes, when the 
opportunity of uniting with foreign matter is denied it—capable lastly of 
processes of condensation which enable the chemist to pass, as it were, 
by bounds, from one series into another—the aldehyde par excellence has, 
by this rare combination of properties, become an inexhaustible source 
of discovery, from which even the chemists of the present day fre- 
quently and largely draw. This is not the place even to indicate the 
numerous researches of which aldehyde, at various times, and more 
especially of late, has been the subject; but I will at all events allude 
to the share of the harvest which has fallen to Liebig’s lot. Metalde- 
hyde,—of which there is a specimen upon the lecture-table, such as few 
chemists probably have seen,—was discovered by Liebig, who thus 
supplied an early and most striking illustration of polymerism. He also 
observed the still enigmatical power which aldehyde possesses of causing 
cyanogen to fix the elements of water, and to become rapidly converted 
into oxamide. Aldehyde was a favourite subject of Liebig’s research, to 
which he returned on various occasions, either alone or in association 
with others. With Wéhler, he examined the action of cyanic acid upon 
aldehyde, which gives rise to the formation of that remarkable body, 
trigenic acid, the investigation of which deserves to be taken up again. 
Another splendid reward of their experiments was the discovery of 
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thialdine, a typical base containing nitrogen and sulphur, which is 
deposited in large well-formed crystals when sulphuretted hydrogen 
is passed into aldehyde-ammonia. Also carbothialdine, the crystalline 
product of the action of bisulphide of carbon upon aldehyde-ammonia, 
which Liebig discovered and studied in conjunction with his friend 
and pupil Redtenbacher, deserves a passing notice. Nor should I, 
in conclusion, forget to mention that it was while studying aldehyde, 
that Liebig first observed the mirror-like deposition of silver from its 
solutions. The flask before me contains a slightly ammoniacal solu- 
tion of silver. Let us have a last experiment. On pouring into this 
solution a few drops of aldehyde, and gently warming the liquid, 
the vessel, as you observe, instantaneously becomes coated with a 
lustrous film of silver, reflecting objects far more perfectly than a mer- 
curial mirror. The process is marked with the simplicity which cha- 
racterises so much of Liebig’s work. It forms the starting point of 
the manufacture of silver mirrors already spoken of in an earlier part 
of this lecture ; to the further development of which industry Liebig 
largely contributed by his subsequent researches on the subject. 


I fear, Ladies and Gentlemen, that your attention must be well nigh 
exhausted by the overwhelming mass of matter I have had to compress 
into the narrow compass of this lecture; and yet I feel how very im- 
perfectly I have done justice to my subject, and how very meagre and 
fragmentary has been the outline of Liebig’s voluminous life-work 
which I have been able to present to you. That an endless variety of 
miscellaneous observations ; that the long list of bodies the composition 
of which he determined whilst elaborating his method of organic 
analysis; that the plant-ash analyses which, during his chemico- 
agricultural researches, were made either by himself or under his 
immediate guidance; that the numerous elegant processes he gave for 
preparing substances; that his technical and domestic preparations— 
his plan for making unfermented bread, for instance; that the various 
methods with which he enriched mineral analysis; that the several 
analytical processes which he supplied to physiologists and medical 
men ; that his analyses of nearly all the more important mineral waters 
of Germany: in one word, that his minor contributions to chemistry 
could not have found a place in this sketch, is self-evident. But any 
one who has made himself acquainted with the glorious career of 
Liebig must be aware that whole branches of his far-reaching activity 
have been altogether left unnoticed. I have scarcely alluded to his 
searching and frequently resumed inquiry into the nature of the organic 
alkaloids, a field of research, on which he occasionally broke a lance 
with Regnault, then working on the same subject; but I may remind 
you that many of the formule of the alkaloids now-a-days adopted, are 
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based on Liebig’s determinations. Nor has that remarkable series 
of chemico-physical experiments been mentioned, which suggested 
themselves to Liebig, whilst he was engaged with his researches in 
animal chemistry. The results of these experiments relating to diffu. 
sion, to endosmosis and exosmosis, and to like phenomena playing an 
important part in the motion of the juices of the animal organism, are 
published in a separate pamphlet.* Again, I have not even noticed a 
field of inquiry which Liebig cultivated with never-ceasing predi- 
lection, since so many of his researches on collateral subjects very 
naturally converged thereto. I am speaking of his study of those grand 
processes of transformation, by which matter, circulating in the animal 
and vegetal kingdoms, is continually returning to the world’s mineral 
stores. On more than one occasion he developed the peculiar views he 
had formed of fermentation, putrefaction, and decay, a subject to which 
was devoted even the last paper he ever wrote, an elaborate memoir 
on fermentation, and on the source of muscular power. We cannot 
indeed flatter ourselves with having yet arrived at the final solution of 
these great questions; and it will suffice here to remind you that 
Liebig was a staunch opponent of those by whom the lower forms 
of vegetal and animal life are considered to be the cause of these 
‘processes, and whom he facetiously compared to the man who 
imagined the Rhine to be driven by the row of watermills which he saw 
across the river near Mayence. And, to mention yet one more field of 
Liebigy’s life-long labours, which, did time permit, it would be most 
interesting to survey, let me remind you of his long-continued activity 
as an experimental critic. The brief sketch, which, in a previous part 
of this lecture, I have endeavoured to give you of his contest with 
Gerhardt and Laurent, may have served to impress you with his 
controversial style ; but it does not convey to you the remotest idea of 
the influence which he exercised by reviewing the researches of others, 
—by submitting them, regardless of anything except the interest of 
truth, to the crucial test of experiment, sometimes confirming, some- 
times refuting them, but at all times throwing new and unexpected 
light upon the subjects under discussion. 


In the preceding sketch, devoted more especially to Liebig’s ex- 
perimental labours, I have naturally omitted to allude to his purely 
literary achievements. Of an essentially different kind, this work is 
not less comprehensive, and scarcely less influential. Every chemist 


* In Germany the pamphlet appeared under the title: Ueber einige Ursachen der 
Saftebewegung im thierischen Organismus. Braunschweig. The English edition bears 
the title: Researches on the Motion of the Juices in the Animal Body. By 
Justus Liebig, M.D. Edited from the manuscript of the author by William 
Gregory, M.D. London, 1848. 
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knows the celebrated periodical, “The Annalen,” founded by Liebig 
in early life (1832), and which in later years, for a very considerable 
period, he published in conjunction with his friends Friedrich 
Wobler and Hermann Kopp. Of this invaluable collection, no less 
than 165 volumes had appeared at the time of Liebig’s death; and 
there is no journal which more faithfully and more thoroughly repre- 
sents the progress of chemical discovery during the last half century. 
For generations of chemists, it has been an object of ambition to 
become contributors to its volumes: they contain all the researches 
performed subsequently to 1832, either by Liebig himself or by the 
pupils of the Giessen school. The present editors have, therefore, both 
gratefully and wisely decided to retain the auspicious appellation, 
“Trepia’s ANNALEN’”’ on the title-page of the journal. 

Another grand literary work, undertaken jointly with his friends 
Poggendorff and Wéhler, was the publication of the “ Dictionary 
of Pure and Applied Chemistry,”* the first parts of which appeared 
in 1836, and which, after many interruptions, was completed in 1856. 
For years this work has been one of the principal sources of chemical 
information. The new dictionary of chemistry which, under the 
auspices of Prof. von Fehling, has just been started by the cele- 
brated German publisher, Friedrich Viewig and Son in Brunswick 
is founded on the work of Liebig. 

Following closely upon the first volume of the Dictionary appeared 
the “‘ Handbook of Organic Chemistry.” The origin of this book was 
a peculiar one. Philipp Lorenz Geiger, the author of a once 
celebrated work on Pharmacy, and one of Liebig’s early scientific 
friends, had died in 1836. In the interest of the widow, Liebig 
generously undertook to revise the chemical part of Geiger’s Pharmacy, 
when a new edition was wanted. But the strides which Chemistry 
had made, in the comparatively short time since the last edition had 
appeared, were such that Liebig very soon gave up the idea of simply 
improving the work of his late friend. He began to re-write the book, 
and indeed the volume on Organic Chemistry is entirely an original 
work.t Now that more than thirty years have elapsed since its 
publication—thirty years of wondrously active progress in organic 
chemistry—we cannot but admit that what had previously been a 
mass of incoherent knowledge, assumes in Liebig’s work, for the first 
time, the form of a finely articulated science. For thousands, not only 
in Germany, but in all other countries, has it been the leading thread 


* Handwérterbuch der reinen und angewandten Chemie, in Verbindung mit meh- 
reren Gielehrten herausgegeben, von Dr. J. Liebig, Dr. J. C. Poggendor}f, und 
Dr. Fr. Wéhler. Braunschweig, bei Vieweg und Sohn. 

+ Handbuch der Chemie mit Riicksicht auf Pharmacie, von Dr. Justus Liebi 9 


(als neue Bearbeitung des ersten Bandes von Geiger’s Handbuch der Pharmacie). 
Heidelberg, ber Winter. 1843. , 
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of Ariadne. Immediately after its appearance, a French translation of 
it was published by Gerhardt; into English it was translated by 
Gregory, and published as the part on organic chemistry of the 
later editions of Turner’s celebrated work. 

The death of Berzelius, in 1848, involved Liebig in another lite- 
rary undertaking of considerable magnitude. One of the means by 
which the illustrious Swede had exerted his powerful influence had 
been by his Annual Report on the progress of Chemical Science. For 
many years, translated into German by Wéhler, these annual reports 
had become, for all investigators, a kind of central source of informa- 
tion, the publication of which was eagerly looked forward to: When 
Berzelius died, public opinion among chemists, with rare unani- 
mity, designated Liebig as the one to continue the work. It was 
not without hesitation that he accepted the task; the difficulties of 
which, from the ever-increasing expansion of the field of inquiry, he 
clearly foresaw were to augment with every year. Nor did he con- 
sent single-handed to take the field. It was not until he had secured 
the co-operation of his friend Hermann Kopp, the author of the 
classical History of Chemistry, then Professor of Chemical Physics 
in the University of Giessen, that the new Report was started. And 
since the work was by no means to be devoted exelusively to chemistry 
proper in its several ramifications, but was to embrace also the pro- 
gress of the collateral sciences, physics, mineralogy, geology, and 
technology, the two editors induced several other teachers in the 
University of Giessen—H. Buff, the physicist, E. Dieffenbach, the 
geologist, C. Ettling, the chemist and mineralogist, F. Knapp, the 
technologist, H. Will, the chemist, and F. Zamminer, the physicist 
—to join their labours, and thus, viribus wnitis, was inaugurated in 
1849 that magnificent series of Reports,* which, although the editors 
have changed more than once,f has continued for upwards of a quarter 
of a century to supply a record of chemical discovery, such as no other 
language can boast of. With the observations of a legion of investi- 
gators, scattered through a hundred journals, in five or six languages, 
half the time of the inquirer would, but for a work like this series of 
Reports, be lost in searching all literature for the information extant 
on the subject of his investigation. Indeed, every experimenter must 
feel the debt of gratitude which, for help received even before the com- 
mencement of his labours, he thus owes to Liebig. 


* The German title is: Jahresbericht iiber die Fortschritte der reinen, pharma- 
ceutischen und technischen Chemie, Physik, Mineralogie und Geologie. Giessen, 
J. Ricker’sche Buchhandlung. 

+ The reports were published from 1847 to 1856 by Liebig and H. Kopp; 
from 1857 to 1862, by H. Kopp and H. Will; from 1863 to 1866, by H. Will 
alone ; during 1867 and 1868, by A. Strecker, andsince that time by A. Naumann. 
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Of Liebig’s great works on agricultural and physiological chemistry 
embodying, as they do, his most important experimental inquiries, | 
have already had to speak ; but I must not conclude this enumeration 
of his literary achievements, without alluding to one of his noblest pro- 
ductions, frum which, more than once in the course of this lecture, I 
have had an opportunity of quoting. I mean his “ Familiar Letters on 
Chemistry.”* They are a charming illustration of a truly popular work 
on Chemistry. The book is translated into all modern languages. 
The English edition, Liebig dedicated to the late Sir James Clark, 
for whom he, like so many others, entertained the highest esteem and 
the warmest friendship. Few works of a similar character have had a 
circulation, and exercised an influence, like these familiar letters, from 
which accurate chemical notions and a sound appreciation of natural 
phenomena have penetrated into all classes of society. To the student 
of Liebig’s works, these letters present a double interest, impressing 
him, as they do, with the seductive elegance of his language, the 
lucidity of his composition, and the cogent power of his reasoning, 
and affording him, at the same time, an opportunity of surveying 
ata glance, as it were, the whole field over which Liebig’s active 
mind has ranged. In these letters, which for the most part first ap- 
peared in the well-known South German newspaper, the ‘“‘ Augsburger 
Allgemeine Zeitung,’ Liebig used to give from time to time the results 
of such of his experimental enquiries or philosophic meditations as 
could be rendered accessible to the general reader; and thus we find 
him treating in them all the various subjects which in succession en- 
grossed his attention; they contain essays on the philosophy of 
chemistry, on experimental science, on the results of his chemical in- 
vestigations in agriculture and animal physiology, on industrial che- 
nistry, &c., in a word, on all topics of philosophical interest, which 
casual circumstances, such as the perusal of an interesting book, an 
animated conversation, a stirring event of life, might happen to suggest. 
Thus the admirable lettert on the spontaneous combustion of the 
animal body,—exploding for ever the notions floating in the heads 
of medical men and lawyers but a comparatively short time ago,— 
was occasioned by a cause célébre, the murder of the Countess of 
Gérlitz in Darmstadt, by her servant man, at whose trial Liebig 

* The German title of the book is Chemische Briefe. In England it appeared 
under the title: Familiar Letters on Chemistry, in its relations to Physiology, Die- 
tetics, Agriculture, Commerce, and Political Economy, by Justus von Liebig. 
London: Taylor and Walton. The letters were first admirably translated by 
Dr. John Gardner. Later editions are by Prof. W. Gregory; and the last 
one (fourth) is by Prof. John Blyth. 

+ Letter XXII of the third edition. In Germany the letter is separately reprinted 
under the title, Zw Beurtheilung der Selbstverbrennung des menschlichen Kérpers. 
Heidelberg, 1850. 
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appeared as a scientific witness for the prosecution, and whose convic- 
tion was essentially promoted by the irresistible scientific evidence that 
he adduced. The letters were first published in a collected form in 
1844; since which time the work has gone through many enlarged and 
revised editions. 

To complete the list of Liebig’s publications, it is necessary to 
refer to a large number of controversial pamphlets, chiefly on agri- 
cultural subjects ; to a variety of popular lectures; and toa long series 
of essays and of academical discourses which, in his capacity of Presi- 
dent, he addressed to the Bavarian Academy. Amongst the polemical 
papers, his long controversy with J. B. Lawes and J. H. Gilbert is 
best known in this country, on account of the eminent position of his 
opponents among English agricultural chemists. Lie big has defended 
his views on the question at issue in a special pamphlet.* Among his 
essays, two very important papers, “On the state of chemistry in 
Austria” (1838), and “On the study of the natural sciences, and on 
the state of chemistry in Prussia’? (1840), must be singled out; since 
they have exercised a most powerful influence on the development of 
chemical education in those two countries,—the Governments of which 
they impresssed with the necessity of providing ample funds for the 
foundation and endowment of institutions for instruction in experi- 
mental science. Lastly, among his academical speeches, as having par- 
ticular interest for English readers, his discourse, “‘ Francis Bacon of 
Verulam, and the History of the Natural Sciences” may be specially 
quoted. These essays, lectures, and discourses, together with various 
papers on subjects of general interest, were collected by Liebig’s son- 
in-law, Professor M. Carriere, of Munich, who in 1874 published them 
in a separate volume.t 


I cannot presume to suppose that in these cursory sketches of Liebig’s 
scientific, and more especially of his experimental labours, I have con- 
veyed to the chemical part of my audience any fact not known to them 
before. We were none of us less familiar with our combustion tube 
than with our balance, with our five-bulb apparatus than with our 
thermometer. The substances of Liebig’s discovery, that we have 
passed in review, are among those which are of most frequent use 
in the laboratory. The course which the chemical student follows 
in performing his mineral analysis is Liebig’s. The reactions 
he taught us are those most commonly employed in our researches. 


* Die Grundsdtze der Agriculturchemie mit Riicksicht auf die in England 
angestellten Untersuchungen. Braunschweig, 1855. The English edition bears the 
title: Principles of Agricultural Chemistry, with special reference to the late 
Researches made in England. By Justus von Liebig. London, 1856. 

+ Reden und Abhandlungen, von Justus Liebig. Leipzig u. Heidelberg, 1874. 
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His works on agricultural and animal chemistry are in everybody’s 
hands. His “Familiar Letters on Chemistry,” who has not read? 
You will charge me, I fear, with teaching grown-up men the first 
letters of their alphabet. Ido not deny the imputation. The fault, 
if it be one, so far from weakening, does much to strengthen my 
case. We could not more eloquently bear witness to the influence 
Justus von Liebig has exercised upon the progress of our cherished 
science, than by frankly acknowledging that his teachings have become 
familiar to us as ‘household words.” 


Thus far, Ladies and Gentlemen, I have endeavoured to sketch to you 
Liebig the philosopher, the chemist; can I part from you without 
alluding to Liebig the man? Had I the power of delineating to you 
his character as it lives in my grateful memory, you would agree with 
me that our respect and admiration are by no means exclusively due 
to him for his scientific achievements. Among the many noble lessons 
that his great life teaches, we may learn that a generous heart, per- 
petually solicitous for the good of mankind, is as necessary to the true 
philosopher (in the highest sense of that comprehensive term) as a 
penetrating intellect; and that our anxiety to discover abstract laws 
should never be dissociated, in our hearts and minds, from an anxiety, 
as searching and intense, to find for these grand laws special applica- 
tions conducive to the well-being of our race. 

The leading feature of Liebig’s character is his incorruptible love 
of truth, repudiating untruth, even in jest; indeed, he well deserves 
the praise which Cornelius Nepos bestowed upon Epaminondas 
—adeo veritatis diligens ut ne joco quidem mentiretur. This vera- 
city is strikingly manifested by the readiness with which he gives 
up the opinions he at one time believed to be correct, but subsequently 
recognises to be erroneous. And it is without reluctance that he thus 
abandons ideas once cherished and even vigorously advocated ; for to 
persist in views no longer tenable, simply because he once conceived 
them, appears to him a melancholy proof of incapacity for progress. 
He admits with perfect candour any errors into which he may have 
fallen ; “ there is no harm in a man’s committing mistakes,” he used to 
say, “but great harm, indeed, in his committing none, for he is sure 
not to have worked.” And characteristic is the eagerness, I had almost 
said anxiety, with which he endeavours to correct mistakes once recog- 
nised. “An error you have become cognizant of,” he once said to me, 
“do not keep in your house from night till morning.” 

It would be strange if a man of such disposition should have 
borne ill-will to those who pointed out or corrected his mistakes. 
On the contrary, it was a noble endowment of Liebig’s generous 
nature that he welcomed, in the interest of truth, what to most men 
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would have appeared an annoyance. Let me give you a case or two 
in point. :, 

I mentioned in a former part of this Lecture that the expres. 
sions originally adopted by Liebig for chloral and chloroform were 
erroneous; and that we are indebted to Dumas for the formule of 
these important compounds, which are now generally admitted. 

How does their discoverer receive this emendation of his results? 
Listen to what he says himself on the subject, when, at a later period, 
in ascientific dispute with another, he wishes to impress his antagonist 
with his views regarding experimental controversy. “As an excellent 
illustration of the mode in which errors should be corrected,” Liebig* 
says, “the investigation of chloral by Dumas may fitly be adduced. 
It carried conviction to myself and, I think, to everybody else, not 
by the copious number of analytical data opposed to the not less 
numerous results which I had published, but because these data gave 
a simpler explanation, both of the formation and of the changes of the 
substances in question. To analytical data alone, no one—and Dumas 
least of all—would have attached the slightest importance.” 

Even more striking, perhaps, because of the much more important 
question at issue, is the example of ready submission to correction, 
which he gave in the early stages of his agricultural inquiries. It is 
well known that his first mineral manure, which was manufactured, in 
1845, according to indications he considered as the practical embodi- 
ment of his theoretical researches, and which was to present to the 
farmer “the elements of the ashes of the plants to be grown,” proved 
an utter failure. The cause why he failed has long become obvious. 
Liebig, fearing that the soluble alkaline constituents of his manure 
might be washed away by the rain-water percolating through the soil, 
had endeavoured to render these constituents less soluble, by sub- 
mitting his fertilizing compound to incipient fusion in a reverberatory 
furnace. This fear, very legitimate according to the knowledge of the 
time, was soon recognised to be without foundation. Only a few years 
later (from 1850 to 1855), John Thomas Way discovered the absorp- 
tive power of soils, which enables them to withdraw the plant-food 
from its aqueous solution, as it percolates the earth. Liebig at once 
perceived and acknowledged the immense importance of this discovery, 
although it required him to modify, in some of its essential features, 
the theory of plant-nutrition he had originally advocated. He con- 
firmed and amplified, by numerous experiments of his own, Way’s 
observation; which, indeed, acquired its full development only after 
Liebig had pointed out the grand part which the absorptive power 
of soils has to play in the economy of nature. 


* Bemerkungen zu dem Aufsatze iiber die Constitution der Zuckersdure, von 
H. Hess. Ann. Chem. Pharm., xxx, 120. 
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If, notwithstanding this marked readiness to accept correction 
whencesoever it might come, we find Liebig almost continually en- 
gaged in scientific warfare, the source of this warfare is, after all, 
the same love of truth. Any opinion he considers to be true he will 
support and defend with an ardour little short of passion; and woe 
to adversaries who should avail themselves of disingenuous artifices, 
or irritate him by unjustifiable subterfuges; he will flame up in sud- 
den zeal, and—who would deny it ?—occasionally overshoot his mark ; 
but then, even in the next moment, his better judgment returns, 
and, bent on reconciliation, he is ready to bring the contest to an 
amicable conclusion. And, the dispute once settled, all angry feeling, 
which the excitement of the strife might for a moment have created, 
seems utterly sunk into oblivion. Indeed I shall never forget the 
glowing delight with which Gerhardt described to me the friendly 
reception he met with at Liebig’s hands, when, some time after the 
fierce collision to which I have referred, he visited him at Munich. 
And here, perhaps, I may also fitly recall the noble sentiments which 
Liebig uttered when, immediately after our late war with France, 
at a time when the waves of irritation were still running high, he 
addressed the Bavarian Academy. Although, of all German chemists, 
the one who had been most frequently in dispute with our French 
colleagues, he was, nevertheless, the first to hold out the hand of 
reconciliation, the readiest to soothe the hostile feelings of the moment 
by an appeal to the glorious traditions of the past. 

“This is, perhaps, a fit opportunity” says Liebig,* “ of declaring, 
on the part of our Academy, that a hatred of race (Stammeshass) 
between the German and the Latin nations does not exist.” 

“We look on the heavy affliction which in former times the French 
nation has caused to Germany as on an illness, the pains of which 
are utterly forgotten with the return of health.” 

“The peculiar nature of the German, his knowledge of languages, 
his appreciation of other nationalities, compel him to do justice to 
foreigners, so much so as occasionally to become unjust to himself ; and 
thus we cannot possibly underrate the debt of gratitude we owe to the 
great philosophers, mathematicians, and natural inquirers of France, 
who in so many departments have been our masters and exemplars.” 

“When, 48 years ago, I went to Paris for the purpose of studying 
chemistry, I was fortunate enough to gain, by an accidental circum- 
stance, the attention of Alexander von Humboldt, whose recom- 
mendation induced Gay-Lussac, one of the greatest chemists and 
physicists of his time, to honour me, the youth of twenty, by the pro- 
posal of continuing and completing with his co-operation an inquiry 


* At tle meeting of March 28, 1871. Reden und Abhandlungen, p. 333. 
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Thad already commenced. He received me into his private laboratory 
as a pupil and fellow-worker, an event which has shaped the course 
of my life.” 

“ Never, indeed, shall I forget the kindness which the German student 
met with at Arago, Dulong, Thenard’s hands; and how many of 
my German countrymen, medical men, physicists, and orientalists could 
I name, who, like myself, remember with gratitude the active support 
in the attainment of their scientific aims, which was liberally accorded 
to them by the French savants.” 

“Warm sympathy for all that is noble and great, and disinterested 
hospitality, are amongst the finest features of the French character. It 
will be on the neutral ground of science that the best minds of the 
two nations must meet in endeavouring to reach the high goal common 
to both, that these sentiments will be kindled again into life and acti- 
vity; and thus the feeling of fraternity in science, which can never be 
entirely extinguished, will gradually contribute to mitigate the bitter- 
ness with which the deeply-wounded national pride of the French is 
filled by the consequences of the war they have forced upon us.” 

In speaking of Liebig’s character, it is delightful to remember the 
absence of anything like personal vanity. Few scientific men, probably, 
have been equally loaded—I might almost say overwhelmed—with 
honours. Scarcely an academy or learned society that did not con- 
sider it an honourable duty to elect him a member long before he 
had reached middle life. The highest scientific distinctions which 
England, France, and Germany can bestow, the Copley medal, the 
Foreign Associateship of the French Institute, the order pour le mérite, 
were in his possession. Thankfully as he had accepted these honours, 
they had so little changed the simplicity of his character that many 
of his intimate friends were ignorant of his having received them. His 
feelings as to such outward tokens of approbation are well expressed in 
a letter addressed to his friend, Thomas Graham, on the occasion of 
his receiving from this country a gift of honour, which he highly 
appreciated. When, in 1852, Liebig left his professorship in Giessen 
for the purpose of accepting an academical position in Munich, his 
friends in England associated, under the auspices of Thomas Grahan, 
to present him with a mark of recognition. 

The correspondence between Graham and Liebig, to which the 
presentation of this testimonial gave rise, deserves for more than one 
reason to be remembered, since it reflects honour on both men. In 
his capacity as Chairman of the General Committee, Graham accom- 
panied the transmission of the testimonial with the following letter :— 


“* Sir, London, July, 1854. 
“ Your retirement from the Chair of Chemistry, in the University of 
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Giessen, has appeared to many in this country a fitting occasion for 
the public acknowledgment of your eminent scientific services. Accor- 
dingly a numerous body of your friends and admirers have united to 
present to you a Testimonial, commemorative of their profound and 
unalterable regard. In the list of subscribers hereto annexed, you will 
recognise, with those of your pupils and personal friends, the names of 
many other gentlemen eminent in science, in social position, and in the 
practical arts of life, who were anxious to join in this just tribute to 
your merit. 

“In presenting to you this Testimonial, the subscribers desire to 
express their sense of the benefits which your genius and labours have 
conferred upon mankind, in adding to the world’s stock of positive 
knowledge. These benefits are limited to no one people or time; but 
it is felt that Englishmen may, with propriety, take the lead upon this 
occasion, as the impulse which you have given to Chemical Science has 
been experienced especially in England. More students from this 
country than from any other land beyond the bounds of Germany, 
have worked in the Laboratory of Giessen, and have derived incalcu- 
lable benefit from the instruction there imparted, and from the noble 
example there presented to them of an elevated philosophical and 
scientific life. In England, also, have the applications which you have 
made of Chemical Science to the cultivation of the soil been peculiarly 
appreciated and adopted. Your discoveries in practical agriculture 
have enriched the land, and with you originated the method of scientific 
inquiry which is here pursued on an extended scale by numerous inves- 
tigators, and which is rapidly changing the features of the most ancient 
and important of human arts. 

“We earnestly hope that your life, which has been devoted to the 
highest aims to which man can aspire, may be prolonged to many years 
of happiness and honour. 

“* Signed on behalf of the subscribers, 

“THOMAS GRAHAM, 
“Chairman of the General Committee. 
“To Baron Iiebig.” 


Liebig replied— 


“Sir, * Munich, July 20, 1854. 
“The man of Science gencrally knows of no other reward for the 
time he has devoted to the discovery of truth and to the investigation 
of the laws of Nature’s powers, than the mental satisfaction which 
springs from the consciousness of having, to the best of his ability, 
contributed his part towards the advancement of human happiness and 
human welfare ; for toils like his, attended as they are with so many 
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difficulties and sacrifices, and with such mental effort and fatigue, 
cannot be priced in the market or sold,—cannot be performed to order, 
or turned into money. If he has been fortunate enough to have gained 
by his successes the acknowledgment and esteem of his contemporaries, 
he has obtained the highest object of his ambition. 

“If I have laboured for the period of almost a human life, in pro- 
moting the progress of Chemistry, and in making its principles sub- 
servient and useful to other branches of knowledge, more especially 
to the industrial Arts and to Agriculture, I gratefully acknowledge 
that I have received in return all that a man could justly aim at. My 
satisfaction in this respect is not a little enhanced, when I look back 
to the number of zealous and able men in whose education I have been 
enabled to assist, and who are now occupying, in various countries, a 
distinguished position in the front rank of science, and are, with 
splendid success, cultivating and extending her domain,—teaching, 
diffusing, and successfully applying those principles of investigation 
which constitute the true foundations of scientific progress. It is with 
pride that I am able to add that, in these, my former pupils, I have 
gained an equal number of warm friends, who, I am sure, look back 
with pleasure to the time when we combined our powers in one common 
aim and effort. 

** And now, in addition to all that a benevolent destiny had already 
granted me in measure above many, I receive from my friends in 
England, in this gift of friendship, in this testimonial of honour, a 
token and a proof of their recognition and approbation of my labours. 

“When I reflect that whatever of good a man accomplishes, flows 
from an inner impulse of which he is often but imperfectly conscious, 
and that a higher power has a part in all his labours of usefulness,— 
giving to them their life-germ and their capacity of growth, I must 
own that, in receiving this noble Present, I am blessed far beyond my 
deserts. 

“T feel myself in the highest degree honoured and most deeply 
touched by this substantial and permanent expression of the kind 
feelings of my friends in England. Convey to them all my best and 
warmest thanks. This Gift of Honour possesses for me inestimable 
value, and will remain a lasting memorial in my family. 

“Dr. Justus von Liesic. 
“To Thomas Graham, Esq. 
“ Chairman of the General Committee.” 


One of the last paragraphs of Liebig’s letter is particularly inte- 
resting, touching, as it does, on subjects regarding which no one could 
be indifferent as to the views of so profound a thinker. It is only from 
passages scattered throughout his writings, that it is possible to infer 
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the position held by Liebig towards the grand enigmas, the solution 
of which, vainly aimed at by generations past, will equally baffle the 
curiosity of generations to come. But rarely did Liebig unfold the 
ideas he had formed of God and immortality. With regard to the 
latter, more especially, he seemed to hold the opinion of Goethe, who 
thought that the best mode of preparing for the life to come was to do 
well the business of this.* The concluding passage of his letter to 
Graham, however, shows distinctly how deeply he was convinced of 
a supreme power regulating the affairs of this world. 

More at length, though perhaps not more explicitly, he has ex- 
pressed his views in his Familiar Letters on Chemistry :— 


“Were a chemist to submit a house to analysis, he would state its 
composition scientifically to consist of silicium, oxygen, aluminium, 
and calcium and of a certain quantity of iron, lead, copper, carbon, 
and the elements of water. But this would not convey the most 
distant idea of the construction of a house. The calcium, carbon, and 
oxygen of the mortar; the silicium, aluminium, and oxygen of the 
bricks ; the carbon, hydrogen, and oxygen of the wood, do not play the 
part of elements in the structure, but they are present in the form of 
mortar and stone in the walls, as glass in the windows, as wood in the 
tables and seats. It is only when combined in the form of wood, stone, 
glass, &c., that these elements contribute to the construction of the 
house. 

“ Tf any one assured us that the palace of the king, with its entire 
internal arrangement of statues, and pictures, started into existence 
by an accidental effort of a natural force, which caused the elements . 
to group themselves into the form of a house,—because the mortar of 
the building is a chemical compound of carbonic acid and lime, which 
any novice in chemistry can prepare,—because the stones and glass 
consist of silicium, aluniinium, calcium, potassinm, and oxygen, united 
by chemical affinity, and indebted to the force of cohesion for their 
solidity,—because therefore chemical and physical forces play a part 
in the construction of the house,—we should meet such an assertion 
with a smile of contempt, for we know how a house is made. Its 
outer form, its inner arrangement of rooms, &c., proceed from the 
architect. He constructs the actual house after the plan of an ideal 
house which exists in his own mind. He realises the ideal creation of 
his own mind in the building by forces which are produced in the 
organism of man, and which impress into the service of this ideal 
creation the chemical and physical forces from which the building 
material has received its properties. Everywhere the existence of a 


* Eckermann, Gespriche mit Goethe in den letzten Jahren seines Lebens, I, 122. 
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house presupposes the ideal perception of the house in the mind of 
some one who is its builder or cause, which sets other forces in action 
in certain directions or in a certain form, in order to gain the object 
in view.”* 


In the preceding sketch I have given you some glimpses of Liebig’s 
character, so far as it is reflected in his writings and in his demeanour 
towards scientific contemporaries. I need scarcely add that the same 
nobility of thought and generosity of feeling which mark the various 
stages of his scientific career are also manifested—how could it have 
been otherwise P—in all the relations of every-day life. Every word, 
every gesture, was the expression of affability and kindness, although a 
measured dignity would keep at a distance the profane. In his inter- 
course with intimate friends he displayed a cordial simplicity irre- 
sistibly captivating ; towards his pupils—notwithstanding the dignified 
composure of his deportment—an affectionate kindness, encouraging 
even the most timid beginner, and assuming towards the assiduous 
worker the form of a helpful sympathy, which shrunk from no sacri- 
fice, and lasted far beyond the period of personal intercourse. 

Nor is it only by friends and pupils, or by those whom he was wont 
to meet in society or in the transactions of ordinary life, that the count- 
less manifestations of genuine interest, of ever-ready counsel, of active 
support, are thankfully remembered. It was impossible to come even 
into casual contact with him without being deeply impressed by the 
generous disposition which prompted him to help where help was 
wanting, alike whether the seeker was a friend or stranger. 

Although Time’s creeping hand upon the dial warns me not to 
venture into detail, I bear in memory a little incident so charmingly 
illustrative of Liebig’s genuine goodness of heart, that I am tempted, 
if your permission be given, to relate to you this characteristic 
anecdote. 

Many years ago (in 1853), Liebig was making an excursion among 
the mountains of the Tyrol; and I and two others of his friends had 
the happiness of being his companions on the tour. 

In the course of our rambles one morning we overtook an old 
soldier who was travelling slowly along the road, much wasted by 
fatigue and obviously enfeebled by disease. As we came up with him 
he accosted us with a piteous tale, and humbly implored our aid. 
Following Liebig’s example, whose purse on such occasions was ever 
as freely open as his heart, we made up among us a little stock of 
florins, which the poor man evidently regarded as a small fortune 


* Familiar Letters on Chemistry, 4th edit., p. 285. 
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dropped by Providence into his hand; then pushing forward, we soon 
left him behind, and in half-an-hour’s time reached a village inn at 
which we agreed to rest ourselves and dine. 

While thus engaged, we observed our poor wayfarer also enter the 
inn. It pleased us to reflect that, for this once, at all events, he 
had the means of procuring a comfortable meal; and, having finished 
our own, we resolved to take a short siesta before setting out again 
on our journey. After some half-an-hour’s doze, I awoke and found 
two of my companions fast asleep in their chairs, whilst Liebig, 
to my surprise, had disappeared. I immediately got up, and, pro- 
ceeding to the bar, inquired of the innkeeper where our friend, the 
elderly spare man of our party, had gone. The landlord replied that 
the gentleman had been inquiring, a little while ago, for a pharmacy; 
and that, upon learning there was none in the village, nor any 
nearer than in the next village over the hill, he had set out on foot in 
that direction. Not without some little anxiety at the temporary 
dispersion of our party, I at once proceeded on the road which 
Liebig had taken. After half-an-hour’s walk, I observed his figure 
on the brow of the hill, and hurried forward to meet him, impatient to 
learn the object of his solitary promenade. He answered me simply, 
that he had perceived in our poor soldier symptoms of low fever, such 
as quinine was certain to cure, and that he had been over to the nearest 
pharmacy to get some of this remedy. On his arrival, he added, the 
apothecary chanced to be absent; but his wife had given him (Liebig) 
the free run of the bottles, with permission to select therefrom any 
article he might desire, paying, at his own price, for whatever he might 
take. He went on to tell me that, fortunately, he had discovered the 
quinine- bottle, and made up, with a portion of its contents, a boxfull of 
powders, sufficient, he hoped, for our wanderer’s perfect cure. After 
another half-hour’s walk, the powders were delivered to the soldier, 
with instructions how often they were to be taken. Not a word was 
said of the long walk they had cost the kindly donor. After receiving 
the poor man’s expressions of gratitude, and promise to obey the in- 
structions given him, we immediately resumed our journey, and I 
observed, that though Liebig had been toiling over the hills while 
we slept, he was not, during the remainder of our walk, the least 
cheerful and buoyant of the party. 

This is but one of many touching pictures I could give of this 
great man’s noble simplicity of character and genuine self-sacrificing 
kindliness. We lads had given the poor sufferer our coin a-piece, and 
then had gone to sleep, considering our duty done. The master had 
noted the wayfarer’s illness, and resolved on striking at the root of 
his distress ; to which humane end he had generously sacrified his own 
much-needed hour of repose. 
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Is it to be wondered at if we, his former pupils and ever-devoted 
friends, in admiring the chemist also loved the man ? 


And here, Ladies and Gentlemen, I may fitly bring my discourse to a 
conclusion by again pronouncing the great name which, in accordance 
with the nature and occasion of this lecture, I have had, on its very 
threshold, to invoke. In this theatre, hallowed as it is by the memory 
of Faraday’s genial presence, how could I speak of Liebig’s generous 
character, of his benevolence, of his kindliness, of his simplicity of life, 
without reminding you in how high a degree these eminent moral qualities 
adorned also the character of Faraday? In contemplating the life- 
long work and conduct of these two great contemporaries, our admi- 
ration for both is at first naturally called forth by the marvellous capa- 
cities of their commanding intellects, soaring, each in its special sphere, 
far beyond contemporary effort, and resembling one another in the 
extent of their penetrating and inventive power. Pursuing the 
comparison, we are finally struck with the profound resemblance of the 
two great discoverers in all the highest, purest, and most beneficent 
qualities which can adorn and dignify the human heart—in their never 
leaving unassuaged any form of human want or suffering it was within 
their power to relieve, and never, even in the zenith of their world-wide 
- celebrity, wearing their high honours with undue pride, but being 

always ready, with child-like kindness and simplicity, to welcome and 
enlighten the youngest and humblest inquirer into the mysteries of 
philosophic truth. 

Of Faraday’s generous disposition in this respect, I am favoured by 
the kindness of Mr. F. O. Ward, with the means of laying before 
you a touching example. 

My friend, anxious as he expresses himself, to contribute a little 
mite of his own towards our affectionate commemoration of Faraday’s 
goodness of heart, has handed me an autograph letter dated June 16, 
1834, and addressed by Faraday to him, then a lad in his teens, 
studying the sciences at King’s College, London. This lad, like many 
others of his age, had indulged ina day-dream about the nature of 
matter, the shape of atoms, and the probable relation of their form to 
their respective chemical properties. With boyish pride (I am quoting 
my friend’s own recital of the anecdote), the budding philosopher is 
eager to submit this visionary intellectual ramble to the greatest 
scientific authority of the age, and probably not less confident than 
solicitous of obtaining the master’s approval for this, his first young 

venture on the darksome sea of the unknown. Accordingly, with the 
audacity belonging to his period of life, though wholly a stranger to 
Faraday, and not even supplied with a letter of introduction to him, 
he forwards to this Institution, then Faraday’s home, the statement of 


THE FARADAY LECTURE, 1139 


his wanderings in philosophic dream-land, with a request for Faraday’s 
opinion of the theory propounded, and his advice, whether it would 
be worth the writer’s while to test its value by experiment. Nine 
men of genius out of ten, my friend very truly remarks, in the maturity 
of their mental powers, and overwhelmed, as Faraday then was 
by the instant pressure of work in hand, and continued meditation on 
new experiments and prospective discoveries, would probably have con- 
signed this application to the waste-paper basket. The tenth, perhaps, 
willing to discharge, at any rate, the claims of courtesy, might possibly 
have paid off the childish applicant with a few lines of cheap flattery 
in reply, or advised a round of elementary experiments as ballast for 
his next sea venture, and so, at small cost, satisfied conscience. How 
does Faraday treat his boyish correspondent? I hold in my hand 
the reply which the world-famed philosopher is at the trouble to write 
to the unknown youth, who, an unintroduced stranger, has addressed 
him. It is the original paper, and no copy, that I hold up before you; 
those near me, you observe, recognise his handwriting at a glance, and 
I will read you its words, as they flowed from Faraday’s pen:— 


** Royal Institution, 
“16th June, 1834. 
“Sir, 

“] have no hesitation in advising you to experiment in support 
of your views, because, whether you coniirm or confute them, good 
must come from your exertions. 

“With regard to the views themselves, I can say nothing about 
them, except that they are useful in exciting the mind to inquiry. A 
very brief consideration of the progress of experimental philosophy 
will show you that it is a great disturber of pre-formed theories. 

“T have thought long and closely about the theories of attraction 
and of particles and atoms of matter, and the more I think (in associa- 
tion with experiment) the less distinct does my idea of an atom or 
particle of matter become. 

“T am, Sir, 
“Your very obedient servant, 
“M. Farapay.” 


Ihave not a word of comment to offer on this noble letter of the 
master philosopher of the age to the boy whose young mind solicited 
his aid. 


My task, I feel, is now complete; so far, at least, as the narrow 
limits of my time and of my abilities have enabled me to make it so. 
Entrusted by your kind confidence with the duty of bringing to you 
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my country’s aid on this occasion, and naturally choosing for my. 
theme the work of Germany’s greatest chemist, Liebig, I have but 
rarely, and, so to speak, incidentally been able to approach the subject 
of this evening’s commemoration—Faraday. Nevertheless, more than 
one opportunity has presented itself of comparing, at intervals, the 
grandeur manifested alike in the noble natures, moral and intellectual, 
of these two ornaments of our day and generation; and I indulge in 
the hope that, although it has been my task to lay before you the com- 
prehensive life-work of the German chemist, the true object of this 
evening’s meeting, viz., the celebration of the memory of the British 
physicist, has never been lost sight of. We have contemplated, if I 
may use this expression, in the portrait of the one the features of the 
other, and we separate with the unalterable conviction that, in what- 
ever country of the world, in whatever epoch of futurity, mankind 
shall seek for models of a pure and noble human existence, no 
two exemplars will in any age stand forth more dignified by their 
intellectual work, more conspicuous for their moral beauty, than those 
whose names we have been commemorating this day—MIcHarL 
Farapay—Justus Lizsia. 
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XLVI.—On Achrematite, a new Molybdo-arsenate of Lead, from 
Mezxico. 


By Prof. J. W. Maurer, University of Virginia. 


A yeaR or two ago, Prof. Jno. G. James, of the Texas Military 
Institute, visiting my laboratory, was kind enougi to leave with me 
some minerals—chiefly ores of copper and silver—from localities in 
Texas and Mexico. Amongst these there was one specimen which 
struck me at the time as needing chemical examination. It was 
labelled, ‘‘ Silver ore from the mine of Guanaceré, State of Chihuahua, 
near the Duranga line.” It looked a little like one of the haloid ores 
of silver, but a very little blowpipe examination showed that the prin- 
cipal metal present was lead, and a careful cupellation of the yield 
from several grams proved that but a mere trace of silver accompanied 
it—not so much as an ounce to the ton. On full qualitative analysis 
the specimen turned out to be essentially a molybdo-arsenate of lead, 
with an admixture of finely divided ferric hydrate. 

The mineral is in general appearance compact, but on one side the 
structure is more or less cellular, and a multitude of little glistening 
points suggest crystallisation, while the microscope shows that frag- 
ments taken from any part of the mass possess indistinct crystalline 
structure. From the outside numerous little crystalline grains were 
carefully examined, but none seemed sharp or perfect, and the form 
could not be made out. 

All that could be ascertained with the microscope was that in 
polarised light fragments in some positions exhibited colours, while in 
others they were without action on the polarised beam, this of course 
suggesting crystallisation in the dimetric or in the hexagonal system, 
a deduction rendered the more probable, as wulfenite belongs to the 
former, and mimetesite to the latter system. The general colour is, to the 
naked eye, a sort of liver-brown, but under the microscope individual 
grains are seen to vary from pale sulphur-yellow through various 
shades of orange and red, the general brown colour being due to ferric 
hydrate mechanically interspersed through the mass, and encrusting 
the grains cf pure mineral. The streak is pale cinnamon-brown. The 
lustre is between resinous and adamantine. The mineral is translucent 
on thin edges; minute grains, when magnified, and clear of iron 
incrustation, are almost transparent. The specific gravity, taken 
with a solid fragment, was found = 5°965; while fine powder, ¢are- 
fully boiled with water to remove all traces of air, gave the number 
6178 at 15° C. 


“= The hardness is between that of calespar and that of fluorspar. The 
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fracture is uneven, verging upon conchoidal in places. The mineral 
is brittle—easily broken and pulverised. 

The blowpipe characters are as follows :— 

A fragment held in the platinum forceps, and heated alone in the 
oxidising flame shows a very slight tendency to decrepitate, becomes 
dark brick-red in colour, and fuses pretty easily to a nearly black 
globule, which shows indistinct crystalline facettes on cooling. If 
charcoal be used as the support, a white and yellow sublimate is de- 
posited, and by continued heating in the reducing flame, globules of 
lead are obtained, an abundant arsenical smoke being given off, with 
strong garlic smell. 

With sodium carbonate on charcoal a large globule of lead is easily 
obtained. 

On heating in a glass tube, a little moisture, of slightly acid reaction, 
is driven off, and a very faint red sublimate produced, which gives the 
reactions of iron (no doubt volatilised as chloride). 

With borax in the oxidising flame a bead is obtained which appears 
deep orange-yellow when hot, and pale yellow after cooling; in the 
reducing flame the bead is dark bottle-green when hot, becoming 
darker, and showing a curious opalescence on cooling. 

With microcosmic salt in the oxidising flame the bead is deep orange 
when hot, and nearly colourless when cold; in the reducing flame the 
colour is a dark yellow, verging upon green, and becomes lighter and 
distinctly green on cooling. 

Fused with microcosmic salt and cupric oxide, the assay tinges the 
flame blue. 

The mineral is decomposed withont much difficulty by boiling with 
concentrated hydrochloric acid, the acid being stained strongly yellow 
by the iron present, and crystals of chloride of lead separating on | 
cooling. On addition of water and metallic tin, a dark blue colour is 
gradually developed. 

The mineral is imperfectly decomposed by nitric acid. On heating 
with strong sulphuric acid, partial cooling, and addition of alcohol, a 
fine sapphire-blue colour is produced. 

As distinct crystals were not available for analysis, it seemed desir- 
able, in order to settle the claim of the mineral to definite chemical com- 
position, to examine separately fragments taken from various paris of 
the specimen, and presenting as much difference as could be found in 
compactness, colour, and general appearance. 

Three such portions were taken, numbered 1, 2, and 3. 

In regard to the method of analysis, it is worth notice that fusion 
with excess of sodium carbonate and sulphur, and subsequent exhaus- 
tion with water, dissolved out the arsenic completely, but not the 
whole of the molybdenum. A part of the latter metal was found in 
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solution as a sulphur-salt, but a larger portion remained behind as a 
constituent, with the lead and iron sulphides, of a dark steel-grey, 
crystalline powder, from which prolonged digestion with solution of 
sodium sulphide did not withdraw the molybdenum. 

The following were the results of analysis, the mineral having been 
previously dried at 70° C. :— 


Pb (calculated for Cl as above).... 
PbO (remaining) 


The microscopic appearance of the ferric hydrate, as mechanically 
mixed only with the true mineral, is fully supported by the above 
figures; since, considering the Fe,O,; and H,O by themselves, their 
percentage relations are,— 

No. 2. No. 3. 


€6°07 85°21 
13°93 14°79 


100:00 100-00 


85°56 
14°44 


100-00 


Moreover, the iron present is, in its fine state of division, easily taken 
up by hydrochloric acid, even in the cold. 
It is obvious, therefore, that we may deduct as limonite in— 


No. 1. No. 2. — No. 3. 
156° 991 15°35 p.c. 


Neglecting the minute amount of P.O; and the non-weighable traces 
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of F, Cu, and Ag, and re-calculating the remaining constituents to 
100 parts, we have, as the essential composition of the mineral,— 


No. 2. No. 3. Mean. 

17°99 18°73 18°25 

4°87 4°98 5°01 

2°08 2°24, 2°15 

Pb (calc. for Cl as above).. *f 6°07 6°52 6°28 
PbO (remaining) : 68°99 67°53 68°31 


100:00 100°00 100-00 


The considerable amount of chlorine renders it probable that we 
have a chloro-arsenate, as in mimetite. If, therefore, we calculate 
from the above mean of these analyses, on the basis of the As,Q; pre- 
sent, for mimetite, [3Pb;(AsO.). + PbCl.], we obtain— 


of above essential portion of the mineral, 
and have left,— 


21°32 p.c. 
100-00 


If we once more calculate to 100 parts these remaining constituents, in 
order the more conveniently to see the nature of the molybdate which 
may be assumed present, we get— 
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If the residual chlorine be neglected (only about ‘25 p. c. of the 
original material analysed) and the lead considered as altogether 
molybdate, we have a very fair agreement with the formula for a 
bibasic salt (Pb.MoO;) corresponding with the artificially prepared 
diplumbic chromate (“ chrome orange’’). 


Found. Calculated. 
23°50 2441 
75°53 75°59 


100-00 


The basic molybdate of lead from Pamplona in South America, 
analysed many years ago by Boussingault (Ann. Chim. Phys., xlv, 
325), is apparently such a mixture of lead salts as to make the 
calculation of a formula uncertain, but it may be worth noting 
that if from his analysis we subtract the obviously non-essential in- 
gredients (quartz, d&c.), and lead enough to satisfy all the acid 
radicals present beside the molybdic, we have left (calculated to 100 


Cale. for PbsMoOg. 
17°71 
82°29 


100-00 100°00 


corresponding very closely with a tribasic salt ; so that the well-known 
Wulfenite, the molybdate present in the mineral now described, and 
Boussingault’s mineral might be viewed as forming the complete 
series— 


Pb 
~ $3 
—0O, 
anil 


= — ™ 
O=Mo—0 = PK. Mo GYPb_ = PWG Mo 


Pb 


The ocenrrence of the molybdate in this Mexican mineral along 
with the arsenate of lead (a fact more striking even than its occa- 
sional association with the vanadate, often heretofore commented 
upon) and the presence of somewhat more chlorine than is required for 
the chloro-arsenate, suggests once more the possibility of molybdenum 
being a pentad element (with atomic weight = 80, instead of the 
usual 96 for a hexad), although such a view has certainly been 
rendered very improbable by the results of Roscoe’s researches upon 
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the analogous metal tungsten.* If, for a moment, this view be ad- 
mitted, we have the following comparison of the figures of my analysis 
with those calculated for the formula 3Pb;(Mo’O,), + PbCl,, corre- 
sponding with that of pyromorphite or mimetite :— 
Calculated. 
23°96 
2°36 
6°89 
66°79 


100°00 


requiring for fair accordance with theory a little more chlorine only, 
about as much as has been assumed above to be in excess. 

As regards the relation of the arsenate and molybdate of lead in 
the mineral to one another, I was at first disposed to consider them as 
merely mixed, but the following reasons seem to show that they are 
in chemical combination :— 

1. The three analyses made are so closely accordant as to show 
that, if the mineral be a mixture, it is one of unusually intimate and 
uniform character. 

2. The tests available for the detection of arsenic and molybdenum 


respectively being very delicate, I picked out a number of very small 
and apparently pure grains of the mineral, which under a lens seemed 
to be imperfect crystals or fragments of crystals, and in every case 
found both arsenic any molybdenum present. 


* Chem. News, xxv, pp. 61 and 73, from Proce. Manchester Lit. and Philos. Soc., 
Jan., 1872. In reference to Debray’s determination of the vapour-density of 
molybdic chloride (Bull. Soc. Chim. de Paris, Déc. 1868, p.451), it may be observed 
that his figures might possibly be made to agree with the idea of pentad molybdenum, 
by supposing that the chloride examined by him, instead of being MoCl; (Mov! = 96), 
was in reality Mo,C!, (Mov = 80) thus :— 


Found by Debray. Cale. for MoviCl;. Cale. for Mo,*Cl;. 
35° to 35°2 35°1 36°04 
— 64°9 63°96 


100°0 100°00 
Vapour-density .... 9°40 to 9°53 9°48 15°38 


making the same supposition (of partial dissociation) to explain the lowering of 
vapour-density that Roscoe has applied to Debray’s result for tungstic chloride. 
Even this view, however, would not bear comparison with Roscoe’s clearly esta- 
blished hexchloride and pentachloride of the latter metal, though obviously it is not 
well to depend too much upon considerations of analogy, however close in most 
respects, between two independent elements. Ullik’s double salts—molybdo- 
sulphates and molybdo-chromates—(Jahresb. 1867, 8. 232) speak strongly for the 
hexad character of molybdenum. 
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3. The relative amounts of arsenate and molybdate exhibit a fair 
approach to definite atomic ratio. If we consider the former salt as 
mimetite, and the latter as a bibasic molybdate (Mo = 96), we have 
the relation— 


3{3Pb;(AsO,)2 + PbCl,} : 4{Pb.Mo;} nearly. 


If the same formula were admitted for the molybdate as for mimc- 
tite (Mo = 80), no such simple ratio would be observable, but in that 
case the two might be looked upon as probably isomorphous, and mix- 
ture in any proportion might be expected. 

4, Nitric acid of such strength as to dissolve pure mimetite (from 
Cumberland) with considerable ease, did not readily extract the whole 
of the arsenic from the mineral now described, even when long digested 
upon it in a state of fine powder. 

5. The specific gravity of this mineral does not agree with that calcu- 
lated for a mixture of limonite, mimetite, and wulfenite (assuming the 
sp. gr. of this last for that of the molybdate present) in the propor- 
tions found. 

It seems to me that this may with justice be considered a new 
species, and in allusion to the fact that I received it as an ore of silver, 
while practically it does not contain the precious metal, I would pro- 
pose for it the name achrematite, from éxpiuates, inops. 


XLVII.—Note on the Crystallography of Leucaurin. 


By W. J. Lewis. (Appendix to Paper xvi of Vol. XI (New Series.) 


Messrs. Dale and Schorlemmer, whilst examining aurin and 
leucaurin, were anxious to have the crystallographic characters of these 
substances determined. The crystals of leucaurin first sent me were 
so imperfect that I felt great hesitation in accepting the results ob- 
tained; a second quantity of crystals of the substance were fairly well 
crystallised, and completely confirmed the results obtained at first. 
Various engagements have, however, prevented my completing the 
examination until recently. 

Leucaurin crystallises in the oblique system, and the elements 
are— 


(100, 101) = 48° 48’: (101, 001) = 30° 16’; (010, 111) = 72° 36’. 
a:b:6 = 06217: 1: 04163. 
The forms observed are (see Fig. 1)— 


b O10, m 110, » 011, 2 101, ¢ 101, p 121, g 231, s 211. 
412 
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The following are the principal angles calculated and measured :— 


Me Wietincrenecnbadn 58° 34’ 58° 34/ 

Mb bidewie succes exw 67° 46’ 67° 46’ 

re 27° 32’ 27° 27’ 

Se dikedSeeedeee we 41° 9 41° 19’ 

a Seksebdduseewe ov 69° 42’ 69° 42’ 

MP sb0eeee decden «ses 112° 1’ 111° 50’ 
{a (awadeepevesseds 87° 172 87° 18’ 

Pe ee 36° 55’ — 

Ps cavedeevcescese oe 87° 183’ 56° 45! approx. 

oe eee 90° 0’ 89° 30' approx. 


The crystals are of a light yellow colour and of resinous lustre. The 
planes b, m, and m are bright and well developed; the other planes 
were observed on only a few of the crystals, and were always very 
small, being reduced in some cases to mere lines, and their indices 
were obtained by aid of the anharmonic ratio of four planes in a zone. 
Fig. 2 gives the general form of the crystals. 

The planes in the larger crystals were well developed at one end 
only, but formed mere shells, the interior being empty. The extremity 
on which they seem to have been deposited on the sides of the vessel 

was extremely irregular and confused. Hence it was found impossible 
to obtain sections suitable for optical investigation. 
Fig. 1. Fie. 2. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


General and Physical Chemistry. 


The Theory of Luminous Flames. By K. Heumann 
(Deut. Chem. Ges. Ber., viii, 745—750). 


Wuen a small luminous gas-flame, 4—5 c.m. high, is introduced into a 
flask of 1 litre capacity, which is filled with oxygen and held with the 
mouth downwards, the flame changes its shape and the luminous zone 
becomes reduced to a point of light. As soon as the oxygen becomes 
diluted by the products of combustion, the luminous zone increases 
again and the flame assumes its original shape. When the oxygen 
becomes still more diluted, the flame gradually loses its luminosity 
again, and becomes almost invisible before it is extinguished. 

When a little luminous flame, 1—2 c.m. high, ‘is held obliquely 
against a vertical platinum plate or basin, it spreads out and becomes 
blue, but regains its luminosity if the platinum be heated on the oppo- 
site side by a Bunsen’s burner. 

These results prove that a luminous flame may lose its luminosity : 
(1) by energetic oxidation taking place in it; (2) by dilution with other 
gases; and (3) by cooling it down, while the luminosity is restored in 
the first case by diluting the oxygen, in the others by increasing the 
heat of the flame or of the gaseous mixture. 


C.S. 


Magnetic Rotatory Polarisation. By H. Becqurre. 
(Compt. rend., Ixxx, 13876—1379). 


THE connection which has been observed between the magnetic rota- 
tory polarisation of bodies and their refractive power, is liable to so 
many exceptions that no law can be stated. The author, thinking 
these exceptions might arise from secondary magnetic effects which 
interfere with the phenomena sought, has selected a series of bodies 
possessing small magnetic, but high refracting power; and the result 
of his experiments with these bodies is, that in general the magnetic 
rotatory power follows the index of refraction. 
R. R. 


The Electric Conductivity of the Chlorides of the Alkalis of 
the Alkaline Earths, and of Nitric Acid in Aqueous Solu- 
tions. By T. KoHLRAUSCH and O. Grorriau (Pogg. Ann., 
cliv, 1—14). 


Tue substance of this paper will be found in another paper by the same 
authors, entitled “‘ Dependence of the Electric Conductivity of Saline 


1150 ABSTRACTS OF CHEMICAL PAPERS. 


Solutions upon the amount of Salt contained in them, and on their 
Temperature.” (See p. 605 of this volume.) 


R. S. 


On the Conductivity for Heat of Different Soils. By 
A. v. Lirtrow (Wien. Acad. Ber., 1875, 4; Chem. Centr., 1875, 129). 


Tue bulbs of thermometers were placed at distances of 6, 12, 18, and 
24 cm. from the source of heat in a caoutchouc cylinder containing the 
soil. 

In the case of dry soils the readings were taken at intervals of ten 
minutes, with wet ones every hour. The results obtained were—(1.) 
The mechanical condition of the soil exerts the greatest influence on 
its conducting power ; the finer the state of division the less being the 
conductivity of the soil. Presence of organic matter considerably 
lessens the conducting power. (2.) The petrographical and chemical 
composition of the soil is of no importance compared with its me- 
chanical condition, but lime and magnesia seem to lower the conduc- 
tivity. (3,) -All kinds of soil conduct heat better when wet than when 
dry, since the air in their pores is replaced by the better conductor— 
water. (4.) The conducting power of wet soil is greater than that of 
water, from which it follows (5.) that the materials which form the 
soil are in themselves better conductors than water. (6.) The con- 
ducting power of dry soils lies between that of water and that of air, 
while the conducting power of wet soils is greater than that of water ; 
so that the conductivity of the last body forms the passage between 
the two. 

So. % A. 


On the Heat Evolved on Mixing Sulphuric Acid and Water, 
and the Temperature, in connection with the Molecular 
Heats and Boiling Points of the Hydrates formed. By 
L. PraunDLER (Wien. Acad. Ber., 1875, 7; Chem. Centr., 1875, 
130). 


THE anthor points out that no satisfactory agreement has heen come 
to by experimenters with respect to the heat-units evolved in the 
formation of the hydrates of sulphuric acid. The values published by 
himself six years ago differ greatly from those of Favre and Quaillard, 
and still more from those of Thomsen. To clear up the difficulty, he 
has carried out a series of most careful determinations, and revised 
the calculations of his former ones. The result confirms his earlier 
investigations. The methods of experimenting and the calculations 
are given at length, and a formula is deduced from them which gives 
approximately the results of experiments, and differs from Thom- 
sen’s only in the magnitude of the constants. 

From the analytical expression for the heat-units, he passes on to 
that of the rise of temperature, the differentiation of which gives the 
point and magnitude of the maximum of temperature which can be 
produced by mixing monohydrated sulphuric acid and water. He 
shows, finally, in what way the boiling points of the various hydrates 
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modify the calculated rise of temperature, and how the external 
phenomena which accompany the process of mixing concentrated sul- 
phuric acid and water, can be deduced from this. 


GS. %. & 


On the Heat Evolved during Combination of Hydrogen with 
Metals. By J. Mourier (Compt. rend., Ixxix, 1202; Chem. 
Centr., 1875, 138—140). 


H. Sarnre-Ciarre Devitie, by comparing the phenomena of dissocia- 
tion and evaporation, pointed out the course to be followed in the 
application of the formule of thermodynamics to the study of dis- 
sociation. The author showed in a former paper that the formula 
deduced by Clausius from Carnot’s proposition, might be applied to 
dissociation. If L is the heat of combination of two bodies at the 
absolute temperature 7’ under the pressure p, which is at this tempera- 
ture equal to the dissociation-tension of the body, v the specific volume 
of the dissociated elements, v' the specific volume of the compound 
under the same pressure and temperature, and A the heat-equivalent 
of the work, then— 
a why Ep 
L= AT(v ') aa 
This formula enables us to determine the heat of combination LZ with 
the help of a table of the dissociation-tensions of the compound at 
different temperatures. Such a table has been constructed for the 
compounds of hydrogen with metals by Troost and Hautefeuille, and 
the author has undertaken to determine by means of the above formula 
the heat evolved on combining hydrogen with palladium, potassium, 
and sodium. 
The volume of a kilogram of hydrogen at temperature ¢ and 
10333 (1 + af) 
1,2932 x 0,06926 p’ 


1 , 
T=t+—, where a = aay the expression becomes— 
a 27: 


wm fi t 


pressure pis v = For absolute temperatures 


10333 T 


= — - . 
1:2932 x 0°06926 x 273 p 


The specific volume v' in the compound may, in comparison with the 
volume of the hydrogen be neglected: hence the heat evolved during 
2 
the combination of one kilogram of hydrogen is L = 0,99432 = oF 
p ¢ 


Since it is impossible to obtain the value of 4 with accuracy from the 
€ 


dissociation-tensions given by Troost and Hautefeuille from 10° to 10°, 
the author proceeded by an indirect method, which may be used in 
other cases. He first determined whether the heat of combination 
varied with the temperature. In cases where this heat is independent 

T? dp 


qr = a, where ais a constant. This value 
a. 


of the temperature, = 
Pp 
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gives by integration log. p = — * +h. If we put p, for the 


1 


dissociation-tension, which corresponds with temperature T',, then 


log. p, = — a eh By elimination of the constant k we obtain 
T 


0 


= ( 4 ) 
ss T — 7, - Po 


This formula may be used in two ways: 

(1.) p, and T, may remain unchanged, while p and 1’ vary, by 
which a series of values is obtained for a. The value of a is repre- 
sented by a’ when calculated under these conditions for temperature T 
and pressure p. 

(2.) The formula may be applied to a series of temperatures fol- 
lowing each other consecutively, for which the dissociation-tensions are 
known. If these temperatures are indicated by T, Ti, Tz . . . and 
the value of a is calculated which corresponds with 7) and 7, and then 
that which corresponds with 7; and T,, the value of a thus obtained is 
represented by a”. 

Palladium Hydride-—The observations of Troost and Hautefeuille 
extend from 20° to 170°. The following table gives the values of 
common logarithms of a’ and a" :— 


t. Log. a’. Log. a". t. Log. a’. Log. a”. 
20 — — 100 3,682 3,702 
30 3,620 3,620 110 3,641 3,724 
40 3,623 3,627 120 3,645 3,695 
50 3,606 3,567 130 3,646 3,662 
60 3,993 3,048 140 3,646 3,642 
70 3,575 3,477 150 3,651 3,730 
80 3,609 3,773 160 3,655 3,725 
90 3,624 3,723 170 3654 3,628 


With a few irregularities the heat of combination of hydrogen with 
palladium increases with the temperature. For temperature 20° the 
formula gives L = 4,147. Favre, by direct experiment, obtained 4,154. 
The heat of combination Z consists of two parts—internal and ex- 
ternal heat, the latter of which has the value Apv. If v is replaced 
by the above value, Apv = 0,99432 T. At a temperature of 20° the 
external heat is 292, so that the internal heat corresponds with 3,855 
heat-units. 

Potassium and Sodiwm Hydrides.—The observations of Troost and 
Hautefeuille extend from 330° to 430°. From them the following 
table is calculated :— . 


Potassium hydride. Sodium hydride. 

t. log. a’. log. a”. log. a’. log. a”. 
330 — — — _— 
340 3,971 3,971 4,119 4,119 
350 3.945 3.917 4,125 4.131 
360 3,995 4,085 4,097 4,035 


370 3,984 3,950 4,090 4,069 
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Potassium hydride. Sodium hydride. 

t. log. a’. log. a”. log. a’. log. a’”’. 
380 4,069 4,317 4,120 4,231 
390 4,142 4,412 4,188 4,442 
400 4,160 4,265 4,205 4,306 
410 4,157 4,132 4,197 4,127 
420 4,145 4,015 4,183 14,036 
430 4,131 3,951 4,168 3,968 


From this table it appears, that, with a few irregularities, the heat 
evolved during combination of hydrogen with potassium and sodium 
first increases with the temperature, and then decreases, so that the 
heat of combination of hydrogen with the alkali-metals has a maximum. 
The heat of combination of hydrogen with sodium is markedly greater 
than that of hydrogen with potassium. At 330° for potassium 
L = 9,300 units, and for sodium LZ = 13,000 units. 

G. F. A. 


On the Mixture of Gases, and on Molecular Actions, By 
J. Movurier (L’Inst., 1874, 430; Chem. Centr., 1875, 142—143). 


Dauron’s law for the mixture of gases is generally assumed to be 
correct, though there are no accurate experiments to support it. The 
author has endeavoured to prove it by means of Clausius’ hypothesis 
of the nature of heat. 

In a quantity of gas of volume v, temperature 7’, and under pres- 
sure p, it has been shown that— 


mkTE = V + 2 pv. 


If we suppose a second quantity of the same volume under pressure 
p’, and at the same temperature, we have— 


m'k'TH = V' + 3 p'v. 


If these two quantities are then mixed under volume v and tempera- 
ture 7’, the pressure of the mixture should, by Dalton’s law, be p + p’. 
This is not strictly true, for, if m’’ is the weight of the mixture of the 
gases, k" its absolute specific heat, V'' the internal potential, and p" the 


pressure, then 
m'k'"TH = V" + 8 p''v. 


According to Dulong and Petit’s law of absolute specific heat, 
mn k!' = mk + m' i’. The mixture is homogeneous, and we may, 
therefore, assume that the atoms of each gas have maintained the 
positions which they had before mixture. The internal potential of 
the mixture V" consists therefore of three parts: the reciprocal action 
of the atoms of the first gas, that of the atoms of the second gas, and 
that of the atoms of one gas upon the other. If the last be denoted 
by W, then 


W=3 (pt pp"). 


So that the pressure of the mixture of the two gases is less than the 
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sum of the pressures of the constituents, and the amount of decrease 
depends on the value of W. 

If from the known composition of the air, and the density of 
nitrogen and oxygen, the pressure of the two gases with respect to 
the volume of the air is calculated, it is found that the pressure of 
the air is about ;4, less than the sum of the pressures of its two 
constituents. 

If quantities of two gases of equal temperature, pressure, and 
volume, are mixed together and compressed at the same temperature 
to the original volume, the pressure amounts to less than double the 
original one, and therefore the gas is more compressible than it should 
be according to Mariotte’s law. Regnault has shown that this is so 
in the case of nitrogen, air, and carbonic acid, but not in that of 
hydrogen. The above conclusion is, therefore, not of general applica- 
tion, but the value of the internal potential alters with the nature of 
the interposed medium. Molecular actions, therefore, are not remote 
actions, but depend essentially on the constitution of the medium 
which separates the molecules. 

G. T. A. 


On Vapour-density and Cohesion. By J. Mourier 
(L’Institut., 1874, 430 ; Chem. Centr., 1875, 140—142). 


THE investigations of Cahours, Sainte-Claire Deville, and Troost, have 
shown that vapour-density diminishes progressively with increase of 
temperature, and only becomes constant at a certain temperature above 
the boiling point. According to the view of Clausius, that heat is a 
mode of motion, it is easy to see that the progressive diminution of 
vapour-density stands in intimate relation to the decrease of cohesion, 
which a body experiences when heated. If we indicate by h the 
working force (vis viva) of the motion which constitutes heat, by V the 
internal potential (virial) or half of the product obtained by multipli- 
cation of the distance of two points into the force between them, by p 
the external pressure, and by v the volume of the body, we obtain, 
according to Clausius, for the statical motion of any system of material 
points, the equation h = V + $ pw. 

The working force h can be expressed by another formula. If we 
call m the weight of the body, i the absolute specific heat, 7’ the abso- 
lute temperature, and EH the mechanical equivalent of heat, then 
h = mkTE. The volume v can also be expressed by a well-known 

10333 T 
12932 x 273 pd 
compared with air. From this we obtain— 


10333 
1,2932 x 273d 


formula, v = m , where d is the density of the body 


mk = ¥ + 3m 


The first member is constant, and it is obvious that if d decreases in 
the mass as the temperature rises, the ratio of the internal potential to 
the total working force decreases with the rise of temperature. Clausius 
has shown that the expression 3 pv is for permanent gases about 0°615 h, 
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so that the internal potential amounts to about 0°315 hk. This value is 
greater than 4 pv. The author, in an earlier investigation, expressed 
the interna] potential by 4(p + p)(v — ¥), where y is the constant 
volume of the atoms, p the cohesion: and he showed that the cohesion 
in solids is equal to half the coefficient of elasticity. If the expression 
is applied to gases or vapours, the volume of the atoms in comparison 
with v, is infinitely small, and the equation of Clausius becomes— 


10333 
Di = i fa ™ 
: (~ + 4) 1,2982 x 273d 


From this it follows that if the vapour-density decreases in the mass 
as the temperature rises, the cohesion becomes a still smaller fraction 
of the external pressure. If the external pressure remains constant, as 
in the determination of vapour-densities by Dumas’ method, then the 
decrease of vapour-density coincides with the decrease which the co- 
hesion of the vapour undergoes from the rise of temperature. 

The reverse holds good for saturated vapours. The density of satu- 
rated water-vapour, for instance, increases with the temperature, so 
that the cohesion of saturated water-vapour is a greater fraction of the 
vapour-tension in proportion as the temperature rises. Since the 
tension of the saturated vapour increases with the temperature, it 
follows that the cohesion of the saturated vapour also increases with 
the temperature. 

Hirn first showed the important influence exerted by cohesion in the 
stuly of heat phenomena. The molecular forces are in permanent 
gases by no means nil. If we suppose that they are = 0, the gas 
must necessarily follow Mariotte’s law, but the investigations of 
Regnault have shown that air, nitrogen, and hydrogen depart from this 
law. Regnault has also proved that the coefficient of expansion is not 
the same whether measured under constant pressure or constant volume. 
The fact of a gas obeying Mariotte’s law does not prove that the internal 
molecular forces == 0, but only that these forces are inversely propor- 
tional to the distances during compression. 

By neglecting the molecular forces in the theory of Clausius, we are 
compelled to assume the number $ as the ratio of the two specific 
heats of the permanent gases, which agrees neither with that deduced 
from the velocity of sound, nor with that which is obtained by the 
application of Carnot’s proposition to the researches of Regnault on 
the specific heat of gases under constant pressure. 


G Fz, 


Stability of Salts of the Fatty Acids in presence of Water, 
and Reciprocal Displacement of these Acids. By M. Berrur- 
Lor (Bull. Soe. Chim. [2], xxiii, 397—410). 


Stability of Alkaline Salts of the Fatty Acids.—These salts, placed in 
water, comport themselves intermediately between salts of the strong 
acids which water does not decompose appreciably, and salts of the 
weak acids, such as carbonates, sulphides, and borates, which are par-* 
tially decomposed by water. They approach closer to the weak acids 
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as their equivalent rises, from formic acid, which is almost as energetic 
as the mineral acids, to valerianic acid, the neutral salts of which are 
easily changed into acid salts by evaporation, and to stearic and mar- 
garic acids, the alkaline salts of which are very easily decomposed by 
cold water. ‘These salts disengage heat on dilution, especially sodium 
butyrate and valerate. 

Influence of an Excess of Base—All the neutral sodium salts, in 
presence of an excess of base, evolve a new quantity of heat. This heat 
is developed on the addition of a small quantity of base, and is pro- 
bably due to the reconstitution of a neutral salt which had been pre- 
viously decomposed by the water into acid and base. A further addition 
of base has no appreciable effect. The evolution of heat by excess of 
base is greater for the butyrate and valerate than for the acetate and 
formate, which shows that the decomposition of the neutral salt increases 
with the equivalent of the fatty acid present. 

Action of Excess of Acid.—The addition of an excess of acid to an 
alkaline salt also causes a disengagement of heat, which is especially 
sensible when the amount of acid added is small, and the amount of 
heat increases with the equivalent of the acid. The heat disengaged 
by the addition of an excess of acid is greater than that which is pro- 
duced by a similar excess of base. It is probable, therefore, that water 
produces another effect than the mere decomposition of a neutral salt 
into free acid and base, for in that case the same excess of acid or base 
ought to produce nearly the same effect in regenerating the neutral 
salt, and that a certain proportion of an acid salt is formed. 

Reciprocal Displacements of the Fatty Acids—When acetic acid is 
added to sodium formate, or formic acid to sodium acetate, there is a 
disengagement of heat which is due to the formation of acid salts. In 
these reactions there are two contrary thermic effects: the partial sub- 
stitution of one acid for another causes an absorption of heat, and the 
formation of acid-salts causes a disengagement of heat, and in these 

‘eases the latter preponderates. Similar results generally occur with 
other acids of the series, but in some cases, as in the addition of formic 
acid to sodium valerate, it depends upon the proportion of acid added, 
whether the net result is a disengagement or an absorption of heat. 

H. J. H. 


Influence of Heat upon the Volume of Caoutchouc. 
By K. Puscut (Chem. Centr., 1875, 145). 


Ar a certain temperature, the density of caoutchouc reaches a mini- 
mum; this temperature is lower the greater the mechanical stretching 


of the caoutchouc. 
M. M. P. M. 


Molecular Heat of Similar Compounds. By F. W. Crarke 
(Chem. Centr., 1875, 146). 
Accorpiné to the author, the molecular heat of similar compounds is 
not identical: the molecular heat increases with increase of molecular 
weight, but the ratio between the two varies. 


M. M. P. M. 


as £€ ee 
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Molecular Volume of Crystallisation-water. 
By F. W. Ciarxe (Chem. Centr., 1875, 146). 


Tue molecular volume of water as ice is 19°6, as crystallisation-water, 
however, it is only about 14. When water combines with an anhydrous 
salt, the condensation is to be ascribed to the water alone, the molecular 
volume of the salt remaining unaltered. 


M. M. P. M. 


Diffusion of Gases into Soap-bubbles. By C.G. MULLER 
(Chem. Centr., 1875, 97). 


Ir a soap-bubble, blown on the end of a tube, be held for a short time 
within a bell-jar containing gas, the gas diffuses into the bubble. 
This may be shown in a lecture experiment by using a combastible 
gas, and having the openings of the tube on which the bubble is blown 
made very small. On withdrawing the bubble from the bell-jar, the 
gas is steadily forced out at the narrow opening where it may be 
burned. 


M. M. P. M. 


Researches on the Theory of Solubility. By J. Wauz 
(Pharm. J. Trans. [3], vi, 8). 


Inorganic Chemistry. 


Researches on Hypochloric Acid and Euchlorine. 
By L. Pesat (Annalen der Chemie, clxxvii, 1—30). 


Tue author reviews the results previously obtained by Humphrey 
Davy, Stadion, Soubeiran, Millon, Gay-Lussac, Calvert and Davies, 
Thenard, J. Davy, and others, and describes experiments from which 
he concludes that hypochloric acid is a veritable compound of formula 
ClO,, whilst euchlorine is not a single body, but consists of a variable 
mixture of free chlorine and hypochloric acid. For this purpose, 
euchlorine was generated either from potassium chlorate and hydro- 
chloric acid, 1 vol. acid and 1 vol. water, or by acting on a mixture of 
20 parts potassium chlorate and 48 parts common salt, with sulphuric 
acid diluted with twice its volume of water; the gas was washed by 
passing through a minute amount of water to remove hydrochloric 
acid, and was then dried by calcium chleride and passed through a tube 
cooled by a freezing mixture, when (as Millon had previously found), 
a brown-red liquid condensed; this liquid was then volatilised by 
warming, the evolved vapours being passed through a tube for explo- 
sions, provided with a stopcock at each end, until the issuing gases 
were wholly absorbed by potash; the cocks were then closed, and the 
tube wrapped in wire gauze and heated over a flame, until the gas con- 
tained was decomposed; the tube was then allowed to cool and the 
total bulk of gas measured over brine saturated with chlorine; the 
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chlorine was then absorbed by potassium iodide solution, and the resi- 
dual oxygen measured. In this way, the expansion during decompo- 
sition, and the chlorine and the oxygen produced, were known. 

In other experiments, the washed and dried euchlorine was similarly 
treated ; in this way it was found that the brown-red liquid gave the 
following numbers :— 


Ratio of expansion to oxygen volume 
» oxygen to chlorine bens soeeen eur 


» original volume to volume after explosion 1 to 1°52 


i.e., 2 volumes of gas become 3 after explosion, containing 2 of oxygen 
and 1 of chlorine, numbers indicated by the formula ClO:, hypochloric 
acid ; whilst the euchlorine itself, not purified by condensation in a 
freezing mixture, gave the following numbers :— 


Ratio of expansion to 

oxygen volume .. Llto21l 1tol96 1to20 1 to198 
Ratio of oxygen to 

chlorine 1to150 ltol6l tL1tol97 1 to 286 


whence it results that the expansion is uniformly one-half of the oxygen 
produced by the decomposition, whilst the chlorine is continually 
varying in its ratio to the oxygen, numbers explicable only on the 
assumption that the gases examined were mixtures of ClO, and Cl). 

In order to prove that the vapour of the red liquid is really a homo- 
geneous one, and not a mixture of ClO and ClO;; ClO, ClO, and C10; ; 
2010 and ClO,, &ec.; the author subjected the gas to diffusion by 
leaving a tube with a narrow orifice in contact with the air, the orifice 
being connected with a small chloride of calcium tube; after an hour, 
the mixture of gases contained in the tube was heated to decomposition 
and then examined, with the result that 36°95 vols. of gas gave 6°80 
of expansion and 6°76 of chlorine; wherefore about two-thirds of the 
original gas had diffused away. Now had the gas been a mixture of 
different oxides of chlorine, the lighter ones must have diffused out 
more readily than the heavier ones, and hence a difference in the ratio 
of the expansion to the chlorine should have been found, instead of 
what is practically identity. 

Millon has stated that hypochloric acid prepared from potassium 
chlorate and sulphuric acid, boils at + 20°, whilst that from euchlorine 
by condensation boils at + 32°; the author finds that + 9° is the correct 
boiling point (at a pressure of about 730 millimeters) of the liquid con- 
densed from euchlorine, this number being deduced from observations 
ou the tension of the vapour of the condensed liquid at known tempe- 
ratures. In this way, the following values were obtained, the tempera- 
ture of the air being 15° :— 


Temperature of vapours 
(heated by water-bath). Barometric pressure. 


8°7° 725°7 
9:5° 740 (about) 
8°7° 725°7 


the last observation being made after heating up the bath and cooling 
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again. As a check on the method, the following observations were made 


with ethyl chloride in three experiments— 


Temperature. Tension. 
725°9 
7243 
724°3 


whilst the observed boiling point was found to be 111°, the ball of a 
delicate normal thermometer being over the quickly boiling fluid. 

Millon attributed the formula Cl,Q,; to the red liquid condensed by 
cold from euchlorine; this is erroneous, the error being due to the 
modes of preparation and analysis adopted by Millon; he led the gas 
first through a U-tube at 0°, in which all water and hydrochloric acid 
were supposed to condense, and then through another U-tube at — 18°, 
the red liquid thus condensed, when decompused by potash and preci- 
pitated by lead acetate, yielded only one-third of the chlorine as lead 
chlorite, whence the formula Cl,0,; follows, chlorous and chloric acids 
being supposed to be the sole products [thus— 


It is, however, probable that the liquid thus prepared would contain 
hydrochloric acid and chlorine, whence the lead would be partially 
converted into chloride and hypochlorite, removed by washing. 


C. R. A. W. 


Reduction of Carbon Dioxide to Monoxide by means of 
Ferrous Phosphate. By E. N. Horsrorp (Chem. Cenir., 
1875, 85). 


A mixture of sodium phosphate and ferrous sulphate was placed ina 
glass tube containing a drop of water enclosed in a small bulb: the 
tube was filled with carbon dioxide, sealed at the end, and shaken, so 
that the little bulb containing water was broken. The tube was placed 
in the sunlight for six weeks, when it was opened under caustic potash 
solution. The liquid filled the tube to the extent of about five-sevenths 
of its entire capacity. The residual gas was carbon monoxide. The 
author thinks that this reduction takes place in the living plant, and 
that it is the first step in the process of forming the various organic 


substances contained in the plant. 
M. M. P. M. 


Absorption of Carbon Dioxide by Solutions of Neutral Sodium 
Phosphate. By J. SerscueNnow (Chem. Centr., 1875, 97). 


1 motecuLe of Na,HPO, absorbs 2 molecules of CO.; but this is true 
only for dilute solutions of the salt. The author shows experimentally 
that a chemical action takes place, the products of which are 


NaH,PO, and NaHCO. 
mm. &. F. M. 
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A New Allotropic Modification of Phosphorus. 
By E. J. Houston and E. Tuompson (Chem. Centr., 1875, 114). 


Ir phosphorus be boiled for five minutes with strong caustic potash 
solution and then washed with water, it remains liquid for months at 
temperatures far beneath the freezing point of ordinary phosphorus. 
By sudden cooling, the liquid phosphorus solidifies at 3°3°. It is not 
oxidised in the air, nor does it emit light in the dark. When this 
variety of phosphorus solidifies, ordinary waxy phosphorus and also a 


crystalline variety are produced. 
M. M. P. M. 


The Constitution of Phosphorous Acid. By A. MicHartis 
(Deut. Chem. Ges. Ber., viii, 504—506). 


Tue author defends his formula for phosphorous acid, HPO.(HO),, 
and he considers that Zimmermann’s trisodium phosphite contains 
one atom of sodium united with the phosphorus: hence its un- 
stability. 

When phosphorus trichloride is dropped into boiling water, no 
phosphorus separates, but if cold water is employed, a clear liquid is 
obtained which soon becomes milky from separation of phosphorus. 
This is explained by assuming that in the case of cold water an acid 
containing P(OH); is first formed, and that the bulk of this soon 
changes into its isomeride, phosphorous acid, HPO(HO),, but at the 
same time a portion splits up into phosphoric acid and free phos- 


phorus. 
T. B. 


P Ammonio-Magnesium Phosphate. 
By A. Mittot and Maquenne (Bull. Soc. Chim. [2], xxiii, 238). 


To obtain this phosphate well crystallised, it is generally supposed to 
be necessary to precipitate it from a neutral or slightly acid solution, 
but well-defined crystals can be obtained in ammoniacal solution in 
presence of ammonium citrate, though not in presence of the tartrate 
of the same base. With a small quantity of citrate, large prisms are 
deposited, but as the quantity of citrate is increased the form of the 
crystals changes until at last they become octohedra. 

The crystals dried over oil of vitriol always have the composition 
NH,MgPO, + 12H,0. A phosphate prepared according to the di- 
rections of Berzelius, and supposed by him to contain 4H,O, the 
authors find to contain only 2H,0. They represent its formation 
thus— 


These crystals are not affected by a temperature of 100°, and do not 
appear coloured under polarised light. They are quite insoluble in 
water, and scarcely soluble in solution of ammonium citrate. This 
latter variety is never obtained in the estimation of phosphoric acid in 
the ordinary manner. 


J. W. 
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Decomposition of Common Salt by Superheated Steam. 
By 8. Cazor, Jun. (Chem. News, xxxi, 243). 


On passing a jet of superheated steam into a very hot coke fire, and 
then throwing into the hot fuel some sodium chloride, a large quantity 
of hydrochloric acid gas was evolved. The ashes of the fire (which 
had been lighted without wood to prevent alkalinity) were found to 
be strongly alkaline, thus affording additional proof of the decom- 
position of the salt. 

C. &. P. 


Silver Chloride and Bromide. By J.S. Sras 
(Chem. Centr., 1875, 81). 


Or the different physical states assumed by these bodies, the crystalline 
is the most permanent. Between 0° and 30° crystalline silver chlo- 
ride, and all varieties of silver bromide, are insoluble in water and in 
water acidulated with nitric acid. Between 30° and 33° the granu- 
lated and crystalline varieties of both chloride and bromide are soluble 
in water and in water acidulated with nitric acid. The solubility in- 
creases with increase of temperature. 

Between 0° and 30° granulated and pulverulent silver chloride is 
soluble in the solution of an alkaline acetate, and of mercury acetate 
to which an alkaline acetate has been added. A saturated solution of 
silver chloride in the above solvents is at once precipitated by a solu- 
tion of a silver salt or of a chloride, the precipitation being complete 
wken there is three times as much silver or chlorine in the solution 
used as there is in the silver chloride dissolved. A solution of silver 
chloride in water, or in acidulated water, saturated within the tem- 
perature limits 50°—100° is not completely precipitated by the above- 
mentioned solution of a silver salt or of a chloride. Non-saturated 
solutions of any of the modifications of silver chloride are not at once 
precipitated by the silver salt or by chloride solutions, the amount of 
these needed to effect precipitation varying with the quantity of silver 
chloride necessary to be dissolved in order to render the non-saturated 
solution saturated. The proportion 3: 1 expresses the exact relation 
between the amount of silver salt or chloride needed to effect precipi- 
tation, and the amount of silver chloride needed to effect saturation. 
Non-saturated solutions of silver bromide comport themselves in a 
manner exactly analogous to that described for the chloride. Three 
molecules of a silver salt or of a chloride (or bromide) are needed in 
order to precipitate or to stop the solution of one molecule of silver 
chloride (or bromide). 

There appears, therefore, to be a static equilibrium between these 
quantities whick continues so long as the eliminating force (die 
climinirende Kraft) continues. From 0° to 30° elimination is complete ; 
but as the temperature rises the solvent force increases, while the 
eliminating force diminishes. At 100° the latter is reduced to about 
one-half. There must therefore be a temperature at which an aqueous 
solution of silver chloride or bromide saturated at 100° is not precipi- 
tated at all by the silver salt or chloride sclution, and at which the 
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eliminating force is equal to zero. The author has made some ex- 
periments upon the opalescence of liquids at the moment of the forma- 
tion of silver chloride or bromide in them, which seem to show that 
the degree of opalescence is proportional to the molecular weights of 


these salts. 
M. M. P. M. 


Blackened Silver Chloride and Subchloride. By E. v. Bipra 
(Deut. Chem. Ges. Ber., viii, 741). 


BLACKENED silver chloride does not contain subchloride, but by treat- 
ing argentous citrate with hydrochloric acid, the compound Ag,C], is 
formed. 

C. §. 


Ammonio-silver Carbonate. By Srercius Kern 
(Chemical News, xxxi, 231). 


Tus salt is obtained as a grey precipitate by adding absolute alcohol 
to a solution of pure silver carbonate in aqueous ammonia of sp. 
gr. 0°930. It becomes darker when dried, and is blackened and ulti- 
mately dissolved by ammonia. It is deposited in irregular crystals 
when the ammoniacal solution is dried over calcium chloride. The 
dry salt begins to evolve ammonia at 80°, but this ceases at 100°; 
at 160°—170° it becomes an uniform black mass, and at 305° it is 
entirely decomposed, leaving metallic silver. Its formula may be 
considered to be Ag,CO;.4.N H3. 
C. H. P. 


Preparation of Metallic Barium. By Sercaius Kern 
(Chem. News, xxxi, 243). 


Tuis method consists in heating barium iodide with sodium, dissolv- 
ing out the metallic barium with mercury, and distilling the resulting 
amalgam. The barium iodide is procured by acting upon barium 
hydrate in aqueous solution, sulphuretted hydrogen being subsequently 
passed through the liquid to decompose the barium iodate. The soln- 
tion is then filtered from the deposited sulphur, and evaporated to 
dryness. The reaction between the barium iodide and sodium is 
attended with evolution of heat and light. 
CO. H. P. 


Soluble Basic Salts of Zirconium. By Dr. Enpemann 
(J. pr. Chem. [2], xi, 219—222). 


Ir ether be added to a warm alcoholic solution of Hermann’s zirco- 
nium oxydichloride, a crystalline precipitate is formed, which, after 
being washed with ether, has the formula Zr,0;Cl,. This substance is 
easily soluble in water, and separates as an amorphous powder on 
evaporation. A cold alcoholic solution, to which ether has been added, 
deposits a slimy precipitate, which, when dried, resembles alumina, 
and is soluble in water. Its formula is 8ZrO,.7HCl. These com- 
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pounds resemble the corresponding tin salts, Sn,O;Cl,, and 9SnO,.8HCI. 
Neutral zirconium sulphate, dissolved in a little water, gives, with 
alcohol, a precipitate containing 7ZrO,, and 6S0O3;; it is soluble in 
water. Possibly these compounds are mixtures of neutral zirconium 
salts with still more basic ones. The basic sulphate dissolves in a 
small quantity of water; a large excess, however, throws down a basic 
salt, leaving an acid salt in solution. 

The precipitate with alcohol, on being moistened with water, gives 
off alcohol; it is probable that alcohol takes the place of water of 
crystallisation. 

Hermann’s oxychloride, on repeated evaporation loses hydrochloric 
acid. The existence of such basic compounds renders less probable 
the existence of norium, which is accepted as an element by many 
chemists. 

W. R. 


The Solidification of Antimony Pentachloride. 
By T. KAMMERER (Deut. Chem. Ges. Ber., viii, 507). 


Antmmony pentachloride readily solidifies when cooled by ice and salt, 
crystalline needles being formed. It melts at —6°. 


T. B. 


Note on some Crystalline Products from a blown-out Iron 
Furnace. By G. Jonnson (Chem. News, xxxi, 273). 


From the mass of metal and slag which had collected «below the hearth 
of a blast furnace, recently blown out in the Middles borough district, 
some bright crystalline substance of a grey colour was obtained: in 
crystals of two sizes, some large and some small. These crystals, 
though apparently homogeneous, may be separated under the pestle 
into a portion which is lustreless and easily pulverisable, and one which 
is bright and malleable. 

The malleable portion, from each sort of crystal, was found to be 
tolerably uniform in composition, as instanced in the following results 
. analyses, I of large crystals, sp. gr. 5°48; II small crystal, sp. gr. 

‘89 :— 


Fe. Graphite. Combined C. Si. P. 8. Mn, ‘Total. 
I. 95°69 1°62 0°96 1°56 0:18 0°21 trace 1002 
II. 94°48 3°62 0°10 1:54 0°36 010 none 1001 


The pulverisable portion from each sort of crystal exhibited no 
similarity of composition, thus :— 


Fe. Graphite. Combined C. Si. Fr. 8. Mn. Total. 

I. 82:66 11°64 2°89 093 027 O18 1:44 100-01 

II. 65:59 29°58 1:43 227 068 0:39 024 10018 
4x2 
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Besides these crystals, a lustrous laminar substance, containing over 
30 per cent. silica, and 40 per cent. graphite was discovered. No 
titanium was present. The octohedral form of the crystals was pro- 
bably due to iron. 

C. H. P. 


Reactions of Chromium Salts. By A. Erarp 
(Compt. rend., lxxx, 1306). 


THE green salts are quickly transformed into the reddish-violet modifi- 
cation by the addition of a little potassium nitrite to their solutions; 
but the colour then slowly changes to the blue violet, of which chrome 
alum is the type. The red-violet salt obtained by the nitrite yields, 
with potash, a grey precipitate, insoluble in ammonia, by which it is 
distinguished from the ordinary blue-violet salt. Green solutions 
precipitated by potash yield a green hydrate, insoluble in ammonia, 
and soluble in strong acetic acid, with production of a red-violet colour 
which does not change to blue-violet. Under the influence of arsen- 
ates, or of free arsenic acid, the violet salts are transformed in a few 
seconds into the bright green variety, which cannot be reconverted 
to the violet by nitrites. From these bright green salts, silver nitrate 
does not precipitate the arsenic acid; and with potash they yield a 
precipitate insoluble in acetic acid, but soluble in ammonia with pro- 
duction of a blue-violet colour,—reactions which distinguish them 
from the ordinary deep green salts. 
R. R. 


Action of Uranous Oxide on Silver Nitrate. By M. IsamBerr 
(Compt. rend., lxxx, 1087—1089). 


WHEN metallic oxides act upon silver nitrate in solution, silver oxide 
is generally precipitated. In some instances, however, the metal is 
deposited, and Ebelmen has shown that this is so in the case of 
uranous oxide. The author, however, finds that the usual action takes 
place, at first thus :— 


2AgNO; + UO = Ag.O + U (NO;)., 


but that soon afterwards the green colour of the liquid changes to 
yellow, the precipitate being much diminished and altered in character. 
In fact in the second stage it is as follows :— 


2U(NOQ;). + 2Ag.0 = U,0.(NO;)2 + 2AgNO; + Ag». 
B. J. G. 
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Mineralogical Chemistry. 


Contributions to the Chemical History of Cronstedtite. 
By J. v. Janovsxy (Deut. Chem. Ges. Ber., viii, 989—945). 


In this paper the author discusses the analyses of cronstedtite from 
Pribram by Steinmann, v. Kobell, and Damour, and of Cornwall cron- 
stedtite by Maskelyne and Flight, and the formule deduced there- 
from. 

Von Kobell, from an analysis by Steinmann, in which he himself 
determined the relative proportions of ferrous and ferric oxide, deduced 
a formula which, expressed in modern notation, is— 


3(2Fe0.Si0,) + 2(Fe,0;.3H,0O) or 3Fe,SiO, + 2(Fe.)“H,O,. 


This formula does, not, however, agree very closely with the analysis 
above mentioned, or with that of cronstedtite from Cornwall analysed 
by Maskelyne and Flight (Chem. Soc. J. [2], ix, 9).* 


v. Kobell. Maskelyne and Flight. Theory. 
17°47 18°55 —_ 17°31 
36°76 32°75 — 30°77 
36°31 38°57 41°23 41°54 


—_ — — 


0:09 —_ _— 
10:09 — — 


10°38 
100°72 100-00 


Maskelyne and Flight remark that the discrepancies between the 
quantities of the iron oxides in their analyses and the theoretical 
numbers, may perhaps be due to an admixture of some iron hydrate, 
gothite, for example, whose percentage of water corresponds with that 


of cronstedtite. : 
An analysis by Janovsky of Pribram cronstedtite in well-defined 


crystals gave :— 
Si0,. Fe,03. FeO. MnO. MgO. H,0. 
21°30 32°34 29°23 1:25 4°51 11:90 = 100°53, 
whence he deduces the formula :— 
3RO.SiO, + R,O;.Si0. + 4H,O or R”,SiO; + (R.)SiO; pay 


* In this paper v. Kobell’s formula is misprinted 3Fe”SiO, + 4(Fez)"'H,O,. 
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Native Sodium Nitrate, or “Caliche.” 
By A. T. Macuattis (Chem. News, xxxi, 263). 


I. White caliche. II. Brown caliche. 


NaNO; NaIO; NaCl. Na,SO, CaSO; MgSO, Insol. H,0. 
I. 70°62 1:90 22°39 1:80 0°87 0°51 0°92 4-06 
II. 60°97 0°73 16°85 4°56 1:31 5°88 0°99 5°64 


A saMPLE of mother-liquor obtained during the treatment of the white 
caliche in Peru was of sp. gr. 1440°1, and contained 0°56 per cent. of 
iodine, which existed, as did also that in the two specimens of caliche, 
in the form of sodium iodate. 

C. H. P. 


New Locality for Silicie Acid on the Island of Vulcano. By 
A. Battzer (Deut. Chem. Ges. Ber., vii, 1740; Chem. Centr., 
1875, 70). 


Tue chief crater threw out in September, 1873, large quantities of 
snow- white ashes which contained 94°5 per cent. of silicic acid. Water 
dissolves 1°37 per cent. of these, and the solution, which has an acid 
reaction, contains sulphuric acid, hydrochloric acid, magnesia, iron, 
potash, soda, and some organic matter. The ash is crystalline under 
the microscope. Specific gravity = 2°208. 

G. T. A. 


Aphrosiderite. By F. Nizs (Chem. Centr., 1875, 127). 


THE iron in the mineral exists as silicate. From analyses the formula 
8(2RO.SiO,) + 5(2R,0;.8i0,) + 8H,O is deduced, where R = ferrous 
oxide and magnesia, R,O; = ferric oxide and alumina. 


M. M. P. M. 


On a Lightning-tube, or Fulgurite, found at Elspert, Gelders, 
in August, 1872. By P. Hartine (Deut. Chem. Ges. Ber., vii, 
1539; Chem. Centr., 1875, 70). 


Microscopic investigation showed numerous empty spaces in the vitri- 
fied mass, from 01—2 mm. in diameter, produced, no doubt, by expan- 
sion of aqueous vapour. The substance of the tube, though not 
crystalline, produced double refraction of light. Analysis gave 90:2 of 
silicic acid, 0°7 iron oxide, 09 alumina, 0°1 lime, 0°5 magnesia, 0°5 
potash, 0°6 soda, 0°9 insoluble in hydrochloric acid. From this it is 
clear that the melting of the sand was not promoted by the presence of 
alkalis. The quartz-sand was proved not to have been converted by 
the fusion into the amorphous modification. 


G. F. A. 
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Fall of two Meteoric Stones in the United States. 
By J. Lawrence Situ (Compt. rend., Ixxx, 1451—1454). 


Ove fell in the State of Iowa on the night of the 12th February, 1875, 
when a great meteor was visible over a space comprising about 4° of 
latitude and longitude. Stones were found over a region 10 miles 
long and half a mile broad. The specific gravity of the one examined 
was 3°37 to 3°80, and 81°64 per cent. of the matter was.stony, 5°92 
was troilite, and 12°54 nickeliferous iron. The stony portion was 
essentially pyroxene and peridote of the variety termed hyalosiderite. 
The metallic part was composed of iron 89°04, nickel 10°38, cobalt 
058, with traces of copper, sulphur, and phosphorus. Several of the 
stones presented recently fractured surfaces with partial fusion. 

The other meteorite fell on the afternoon of the 14th May, 1874, in 
North Carolina, and its fall was accompanied by a series of explosions 
and noises which lasted about four minutes. A dozen stones were 
found over a space 10 miles long and 3 wide, one of the pieces weigh- 
ing 5,500 kilos. The specific gravity of this meteorite was 3°6, and 
15°21 of its weight consisted of nickeliferous iron, the rest of stony 
matter formed of bronzite and peridot. The nickeliferous iron con- 
tained 0°20 per cent. of nickel and 0°41 of cobalt. 

R. R. 


Contemporaneous Formation of Minerals in the Thermal 
Waters of Bourbonne-les-Bains. By P. Dausrée (Compt. 
rend., Ixxx, 461—467, and lxxx, 182—185). 


Tae bottom of the ancient reservoir was found covered with a blackish 
clay mud, the upper part of which contained vegetable matter, frag- 
ments of wood, kernels of fruits, and nuts. Lower down, a stratum of 
the mud enclosed several thousand Roman medals, chiefly of bronze, 
but many were of silver and a few of gold. Other metallic objects, 
such as statuettes, rings, and pins, were also present. Beneath this 
stratum was a layer formed of fragments of stone more or less cemented 
together by sharply defined crystals, having a metallic lustre. Among 
these crystals the following minerals were recognised :—Chalcosine in 
hexagonal tablets, similar to the natural crystals found at Redruth. 
Chaleopyrite in yellow octahedrons, and also in the mammellated form. 
Phillipsite in regular octahedrons and in cubes with slightly curved 
faces. Tetrahedrite (grey antimonial copper) in regular tetrahedrons, 
of which the percentage composition was sulphur 43°24, copper 43°20, 
iron 4:0, antimony 26°40, with traces of nickel and tin and very feeble 
traces of arsenic. The presence of antimony is very remarkable, for 
this element has not been detected in the waters, and analysis failed to 
detect it in the bronze of the medals, several of which were examined 
with a view of discovering the source of this metal. Compounds of 
antimony were, however, used by the Romans, although the metal was 
unknown to them. Neither could antimony be found in some ancient 
lead which was also analysed, and pipes of which were found externally 
covered with brilliant white crystals containing lead, carbonic acid, 
aud chlorine, and presenting all the characters of phosgenite. The 
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interiors of the ancient leaden pipes were deeply eroded by the 
water, but the crystalline deposits were found only on the outsides, 
where the metal was in contact with the cement used in the con- 
struction. 

R. R. 


Sulphuration of Copper and of Iron by a Mineral Water. 
By M. pe Gouvenain (Compt. rend., xxx, 1297—1302). 


In the cleansing of the subterranean reservoir which receives, from a 
fissure in the rock, the thermal waters of Bourbonne-l’ Archambault, 
Roman coins were discovered encrusted with copper sulphide, by the 
slow action of the sulphates of the water and organic matters. Some 
of the coins had been completely sulphurized, others retained in the 
centre a thin remnant of the copper, which was immediately covered 
by a black layer of sulphide, and this was surrounded by phillipsite, 
while on the exterior was a stratum of copper pyrites, in which grains 
of sand were imbedded. The sulphide of copper first formed must 
have absorbed successive quantities of iron, produced under the same 
influences as itself, so as to change it from the intermediate condition 
of phillipsite to the extreme one of copper pyrites, the action being 
of a nature analogous to that by which iron is converted into steel 
by cementation. Between the layer of copper sulphide and that of 
phillipsite on one of these coins was found a deposit of strontium sul- 
phate. A mass of iron pyrites was also discovered, with some vestiges 
of an iron bar enclosed in a square hollow space within, which had 
been moulded on the original form of the bar. 

In the neighbourhood of the fissure from which the water issues, 
the rock is changed from a gneiss formed of quartz, felspar, and mica, 
to a pegmatite with numerous veinlets of violet fluor spar. The walls 
of the fissure are a loosely adherent breccia formed of grains of trans- 
parent quartz, with some spangles of mica; and this deposit contains 
likewise numerous well-defined crystals of strontium sulphate and 
fragments of cubical galena. 

R. R. 


Analysis of the Sulphur Spring of Bir Keraui, in the Lybian 
Desert. By Jutius Hesserr (Ann. d. Chemie, elxxvi, 241— 
256). 


Axoot 2 litres of this water, filled in Rhine wine bottles, were brought 
home by the distinguished African traveller Rohlfs. The water had a 
disagreeable, hepatic, feebly saline taste, and smelt strongly of sul- 
phuretted hydrogen. It was perfectly clear, each bottle containing 
however a lustrous black deposit, which dissolved to some extent in 
cold dilute hydrochloric acid, leaving a fine, slightly yellowish residue, 
soluble to a considerable extent in concentrated acid. The insoluble 
residue left consisted of small grains of pure quartz. The portion de- 
composed by strong acid consisted of an aluminium silicate, containing 
45°6 p.c. of ferric oxide and alumina, 5°9 p.c. of magnesia, 3°4 p.c. of 
potash, and 458 p.c. of silica. The dilute acid extract contained consti- 
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tuents which had originally been in solution, but had become deposited 
by long keeping, viz., calcium carbonate, ferrous sulphide, a little 
silica, alumina, and organic matter. 
Composition of the water— 
Per litre. 
Free sulphuretted hydrogen 
Potassium chloride 
Sodium chloride . 
Calcium bicarbonate 
“ sulphate 
Magnesium bicarbonate 
- sulphate 
Ferrous bicarbonate 
Phosphoric acid 
Alumina 


Saline matter left on evaporation 3°0286. 

The deposited solid matter per litre, soluble in cold dilute hydro- 
chloric acid, consisted of sulphur ‘0106, ferric oxide ‘0176, alumina 
‘0212, lime °1383, silica ‘0099, and organic matter -0053. 

The portion insoluble in dilute acid amounted to -2344 per litre, 
consisting of quartz and aluminium silicate. 


Ww. Ve 


Analysis of a Chalybeate Water from a Spring at Sellafield, 
near Whitehaven. By W. H. Warson (Chemical News, xxxii, 
11). 


Tue water issues from a pipe at the rate of about 1 gallon in 44 
minutes—the quantity being in some measure influenced by the 
weather—in a field, at the bottom of a railway embankment, at Sella- 
field, about 10 miles from Whitehaven and half a mile from the sea. A 
sample taken on the 2nd June, 1875, contained in grains per gallon— 


FeCOs3. MnC0O3. CaCO3. CaSO,. NaCl. 
9°630 1718 14°500 0°583 11°975 


Na.SO,. MgCOs3. SiO,. Loss, &e. Total. 
2°808 0°710 0°410 0°246 42°570 


Temperature of water 59° F., of air 70° F. 
C. Ht. P. 
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Analysis of Mud taken at low water from the Mer Rouge, 
Mauritius. By C. J. H. Warpren (Chemical News, xxxi, 274). 


Arter drying at 242° F., the soil contained— 
Fe,03. Al,O3. CaO. MgO. Na,O. Si0,. 
25°634 14037 3°435 1353 0°627 40°782 


Organic 
P,O;. SO. CO>. Cl. matter. Total. 
0°893 0°362 2°526 0°968 9°711 100°318 


Malarious fevers have been attributed to emanations from this soil. 
C. H. P. 


Microscopical Examination of the Micaceous Trapp of 
Metzdorf. By Ernst Katxowsky (Jahrbuch fiir Mineralogie, 
1875, 488). 


Mineralogy and Geology of Mount Monzoni, in South-west 
Tyrol. By G. vom Rata (ibid., 535). 

On some Physical Properties of Mica. by A. Kunyeort 
(ibid., 538). 

The Spring-waters of Wiirtemberg. By C. Recenmann (iid., 
545). 

The occurrence of Iron Ore between Prag and Beraun. 
By J. Voutd and R. Henmuacker (ibid., 548). 

The Rhombic Porphyry of Christiania. By A. E. Térnesonum 
(ibid., 552). 


Some Amorphous Forms of Trapp. By A. E. Térnesoun 
(ibid., 532). 


Organic Chemistry. 


Diagnosis of Primary, Secondary, and Tertiary Alcohols and 
Alcohol-radicles by means of Colour Reactions. By V. 
Meyer and J. Locuer (Deut. Chem. Ges. Ber., vii, 1510; 
Chem. Centr., 1875, 18). 


Tue method is based on the different behaviour of nitrolic acids and 
pseudonitrols. If it is required, for instance, to decide whether an 
iodide of the series C,H:2, ,,1 contains a primary, secondary, or ter- 
tiary alcohol radicle, it is distilled with silver nitrite, and the distillate 
is treated with potash and nitrous acid. If a red colour is produced 
(formation of a nitrolic acid) the substance certainly contains 4 
primary compound, if the colour is blue, just as certainly a secondary 
compound; the absence of colour indicates a tertiary compound. 


G. T. A. 


ge, 
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On Crude and Pure Wood Spirit. By M. Gropzx1 and 
G. Krarmer (Deut. Chem. Ges. Ber., vii, 1492; Chem. Centr., 
1875, 3). 


BestDEs acetone, methyl acetate, and methyl] alcohol, the authors have 
detected allyl alcohol in wood spirit. Connected with this point are 
the researches which they have undertaken with reference to the 
method described by Krell for the estimation of methyl alcohol in 
commercial wood spirit (Centr., 1874, 73). 

G. T. A. 


Action of Silicon Fluoride on Sodium Ethylate. 
By L. Kuipprerr (Deut. Chem. Ges. Ber., viii, 713). 


By this reaction ethyl silicate is formed :— 


3SiF, + 4C,H;ONa = 2SiF,Na, + Si(OC,H;),. 
C. S. 


Oxalic Acid and Ethyl Acetate. By H. KarMMERER 
(Deut. Chem. Ges. Ber., viii, 740). 


WueEN ethyl acetate is heated with oxalic acid it is decomposed, and 
ethyl oxalate and ethyl oxalic acid are formed. 
. Cc. S. 


Action of Oxalic Acids on Polyatomic Alcohols. Continuation. 
(See page 140 last vol.) By M. Lorin (Compt. rend., lxxx, 
1328). 

Ir, when the reaction between glycerin and ordinary oxalic acid 

becomes slackened, dehydrated oxalic acid is added, the formic acid 

which comes over contains 94 per cent. of real acid, and if glycol be 
employed instead of glycerin, the formic acid contains 97°5 per cent. 


real acid. 
B. J. G. 


On a simple Method of preparing Glycol. 
By A. Zevtper and G. Hirner (J. pr Chem. [2], xi, 229—232). 


On cohobating 188 grams of ethene dibromide, 138 grams of potassium 
carbonate, and 1 litre of water for ten hours, 53 to 61 per cent. 
of the theoretical yield of glycol is produced. The solution, after 
cooling, is filtered off from the crystals of potassium chloride. The 
crystals are washed with alcohol, and the whole fluid distilled. The 
glycol is separated and purified by fractional distillation. Ethene 
a is not so readily attacked by potassium carbonate as the 
romide. 


W. R. 
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Action of Ethylene Bromide on Dilute Alcohol in presence 
of Ethylene Acetate. By Eugen Demoxe (Annalen der 
Chemie, clxxvii, 45). 


THE author has previously shown that when equal numbers of mole. 
cules of potassium acetate and ethylene bromide, dissolved in aqueous 
alcohol, are boiled together for 18 hours, glycol is produced in quan- 
tity equal to about half the ethylene bromide employed; a little 
glycolic bromhydrin (sometimes glycol bromacetin), and sometimes a 
little diglycol, boiling at 250°, are also produced; if, however, the 
ethylene bromide is diminished in quantity relatively to the potassium 
acetate, glycolic monoacetin alone results. He now finds that the 
length of time during which the action is allowed to go on, and the 
strength of the alcohol influence the results; thus, he obtained the 
following numbers :— 


Alcohol, 392 grams at 80 p. c. 70 grams at 80 p.c. 200 grams at 91 p.c.| 70 grams absolute. 
Ethylene bromide, 376 grams. 634, 195 ,, | 50 
Fused dry potassium acetate,| 33 ,, 102.—«,, 
196 grams. 

Heated to boiling for 21 hours. 40 hours. 18 hours. 20 hours. 
Gave rise Ethyl acetate. Ethyl acetate. Ethyl] acetate. Ethyl acetate. _ 

to the Ethylene bromide. Ethylene bromide, — Ethylene bromide. | Ethylene dibromide. 
followin Acetic acid. Ethylene bromhydrin. | Bromhydrin, Monoacetin. 

rodu = Monoacetin, 60 grams. | Glycol. Glycol. 
Pp Glycol, none. A little diglycol. 
No monoacetin. No monoacetin. 


Similarly, when potassium acetate is replaced by monoacetin, the 
results are influenced by the strength of the alcohol. 


Ethylene dibromide.. 47 grams. 23 grams. 
Monoacetin 26 12 SC, 

60 ,, absolute. 
Boiled for ‘ 18 hours 
Ethyl acetate 
Ethylene bromide 
Bromhydrin 
Glycol 


gave rise to No change at all. 


When ethylene bromide and potassium acetate are heated together 
to 150°—200° for two days ethylene diacetate is produced, but no 
glycol, whilst if ethylene bromide and monoacetin are boiled together 
for 18 hours no change takes place. 

Diacetin boiled with dilute alcohol becomes monoacetin, acetic acid, 
and ethyl acetate being found; and the same substance saturated 
with hydrobromic acid, and heated to 80°, either in presence or 
absence of alcohol, forms bromacetin and acetic acid (or ethyl acetate). 

Bromacetin boiled with dilute alcohol forms bromhydrin and ethyl 
acetate. 

From these results the author concludes that when equal molecules 
of ethylene dibromide and potassium acetate are heated to boiling for 
18 hours with 91 per cent. alcohol, or for 40 hours with 80 per cent. 
alcohol, the ethylene dibromide is partially converted into monaacetin, 
which, in presence of ethylene dibromide and alcohol, forms glycol 
and acetic ether, thus :— 
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(1) 2G,H,Br, + 2C,H;KO, + H,O = C,H, { 6'0,H.0 + 0,H,KO, + 
C.H,Br, + H,O + KBr. 


2) GH.Brs + CHKO, + CHL) 6'0,4,0 + H:0 = KBr + H,0 + 
C.H,(C,H;0.). + C,H,Br:. 


(3) C.H,Br, + C.H,(C,H;02).2 + H,0 _ C,H,0, + C.H, O00 + 


C.H,Br.. 
And finally— 


(4) C,H,Br, + CHA} 9 :G,H,0 + ©,H;.0H = 0;H,0;.0;H; + 
C,H,(OH), + C.H,Br». 


In order to decide whether the resulting glycol is formed from 
the ethylene dibromide or the monoacetin in this last equation, the 
author acted on glycol monoacetin with amylene bromide, and on 
amyl diacetin with ethylene bromide in presence of dilute alcohol; 
amylene and bodies of high boiling point were, however, the chief 
results, and neither glycol nor amyl glycol could be isolated from 
the products of the reactions; from the circumstance, however, that 
the ethylene dibromide finally left unchanged is nearly one half 
(44 per cent.) of that taken, the author concludes that the first view 
is the more correct, employing the following line of reasoning. 

Carius has shown that when ethylene bromide and water are heated 
to 150°—160°, aldehyde and hydrobromic acid are formed, thus :— 


C.H,Br, + H.O = YHBr + C.H,0. 


Assuming that a minute amount of ethylene bromide is thus changed 
at the boiling temperature, the hydrobromic acid thus generated would 
convert monoacetin into bromacetin, which, by the action of alcohol, 
would form bromhydrin: finally, therefore, a minute amount of brom- 
hydrin is the result of Carius’ decomposition, and this will then react 
on monoacetin, producing glycol and hydrobromic acid; then, this 
minute amount of hydrobromic acid will again produce bromacetin, 
and so on, the cycle of changes going round until all the monoacetin 
is converted into glycol, the hydrobromic acid acting somewhat as 
does sulphuric acid in the production of ether from alcohol. 

To verify this reasoning the author boiled for 18 hours 20 grams of 
80 per cent. alcohol, and 15 of ethylene bromide with 20 of “ mole- 
cular” silver, and obtained a little silver bromide; similarly, on boil- 
ing for 18 hours 35 grams monoacetin, 65 ethylene bromide, 200 of 
silver, and 70 of 80 per cent. alcohol, he obtained as products, ethyl- 
ene bromide, ethyl acetate, bromhydrin, very little glycol, monoacetin 
(almost unchanged), and silver bromide: here, therefore, the silver 
prevents hydrobromic acid from setting up the cycle of changes. On 
the other hand, on boiling for 22 hours, 18 grams of monoacetin 
(1 mol.), 5 of ethylene bromide (3 mol.), and excess of 80 per cent. 
alcohol, he obtained bromhydrin, 8 grams of glycol, and a little 
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ethylene bromide; here, therefore, a small quantity of bromide has 
given rise to a large amount of glycol: finally, 25 grams of mono. 
acetin, 2 or 3 drops of bromhydrin, and alcohol at 80 per cent. were 
boiled for 20 hours, when traces of bromhydrin and pure glycol, free 
from monoacetin were obtained. 

The circumstance that no glycol, but only monoacetin, is obtainable 
when very little more than 1 mol. ethylene bromide acts on 2 mols, 
potassium acetate for 20 hours seems to be against this view; the pre- 
sence of a larger excess of bromide, however, actually does cause the 
formation of glycol, within 20 hours if the excess amounts to $ mol. 
(per 2 mols. potassium acetate), and within 43 hours if the excess be 
only 2 mol.; whilst if the excess be 1 mol., no monoacetin at all is 
left unchanged in 20 hours: hence glycol can be formed either by 
heating together for 18 hours equal molecules of ethylene dibromide 
and potassium acetate with 91 per cent. alcohol, or by the previous 
preparation of monoacetin, and then long continued boiling of this 
substance with a little ethylene bromide and alcohol; this latter pro- 
cess is longer, but gives a yield almost up to the theoretical amount. 

C. R. A. W. 


Action of Bromine on Aldehyde. By A. Pinner 
(Deut. Chem. Ges. Ber., vii, 1499 ; Chem. Centr., 1875, 3). 


Bromine acts upon pure aldehyde with extraordinary violence, but the 
action goes on quietly if the aldehyde, used in the form of paraldehyde, 


is diluted, preferably with acetic ether. The end of the reaction is 
reached when 3 molecules of bromine have been added to the alde- 
hyde. The product of the reaction varies with the quantity of the 
bromine, but is in every case a bromine-substitute of ordinary, not of 
crotonic aldehyde. The author has as yet obtained only dibromalde- 
hyde and bromal in the pure state. Monobromaldehyde appears to 
be for the most part destroyed by the hydrobromic acid which is 
formed in the course of the reaction. Dibromaldehyde, C,H,Br,0, is 
chiefly obtained when two molecules of bromine act on one of alde- 
hyde. It is in the pure state a colourless liquid, boiling at 140°— 
142°, with a smell resembling that of bromal. When heated strongly 
with water, it dissolves and forms a hydrate, with the formula 
C.H.Br.0 + H.0. If left for a long time in contact with excess of 
water, this compound is converted into paradibromaldehyde, 3C,H,Br.0. 
Pure dibromaldehyde, after some time, also undergoes this change. 
Dibromaldehyde combines easily with hydrocyanic acid to form an 
addition product, C.H,Br,0 + HCN, which consists of a thick 
syrupy oil, gradually passing into dibromolactic acid, C;H,Br,0;, when 
boiled with moderately strong hydrochloric acid. Dibromaldehyde 
exerts an extraordinarily caustic action on the skin. 

Tribromaldehyde, or Bromal, C,HBr;O, is obtained by the action of 
three molecules of bromine on one of aldehyde. When mixed with 
water it solidifies in thin rhombic plates, whereas dibromaldehyde 
forms long needles. Bromal combines easily with hydrocyanic acid 
to form bromalcyanhydrate, C,HBr;O + HCN, which remains liquid 
for a long time after the removal of the water and excess of acid, 


ORGANIC CHEMISTRY. 1175 


put solidifies at once on addition of strong hydrochloric acid, in 
which it is only slightly soluble. It crystallises from alcohol in fine, 
dazzling-white, thick prisms. When digested with moderately dilute 
hydrochloric acid for some time (till no hydrocyanic acid reaction is 
roduced on addition of alkalis), it is converted into tribromolactic 
acid, C;H;Br;03, which the author has not yet obtained in the crys- 
talline form. It consists of a slightly coloured thick liquid, with a 
sweet taste. 
G. F. A. 


Mutual Displacement of Acetic and Formic Acids. 
By H. Lesce@ur (Bull. Soc. Chim. [2], xxiii, 259). 


Ir is generally known that formic acid can expel acetic acid from 
its combinations, but inversely acetic acid has been found also to 
displace formic acid. When a mixture of acetic acid and sodium 
formate is distilled, a very considerable quantity of formic acid is 
found in the distillate, but even with a large excess of acetic acid 
complete decomposition of the formate was never obtained. 

The majority of the formates soluble in acetic acid are decomposible 
in like manner, some indeed without even the application of heat; 
thus, potassium formate dissolves in acetic acid, and if allowed to 
evaporate spontaneously, gives a residue consisting mainly of potas- 
sium acetate. There would appear, therefore, to be an equilibrium 
established between the quantity of formic acid set at liberty, and 
acetate formed, in a manner similar to that which has been noticed in 
many other instances by different operators. 

When one part of sodium formate is dissolved with heat in five parts 
of monohydrated acetic acid, crystals are obtained on cooling, which 
were found to have the composition,— 


NaC,H;0,.2C,H,O0, + NaCHO,.2CH,0.. 
de We 


Normal Sulphobutyrie Acid and its Salts. By H. Granowsxy 
(Deut. Com Ges. Ber., vii, 1650; Chem. Centr., 1875, 51). 
oe 


Tar normal acid, C,H,(HSO;), obtained by the action of nitric acid on 
normal butylmercaptan, C,Hy».HS, is an uncrystallisable liquid. Normal 
butyl sulphide, (C,H,).S, treated with nitric acid of 1°3 specific gravity, 
furnishes an oxide of this compound, (C,H,).SO, which crystallises in 
needles melting at 32°. Fuming nitric acid converts the sulphide into 
normal butylsulphone, (C,H,)2SU2, which crystallises in small plates, 
melting at 43°5°. 
G. T. A. 


Formation of Sarcolactic Acid (Paralactic Acid) by Fermen- 
tation. By R. Mary (Deut. Chem. Ges. Ber., vii, 1567; Chem. 
Centr., 1875, 21). 


Tue author previously noticed (Centr., 1874, 669), that under the 
influence of the mucous membrane of the dead stomach, ordinary 
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lactic acid (fermentation lactic acid) was produced from carbo- 
hydrates. In addition, he has found in some, but not in all cases, sarco- 
lactic acid. Though the experiments have been modified in several 
ways, he has not been able to explain the circumstances under which 
the formation of sarcolactic acid takes place. In one case the whole 
quantity of acid formed from grape-sugar consisted of sarcolactic acid. 
Although this acid has hitherto been found only in muscular tissue, 
its formation, according to these observations, in fermentation together 
with ordinary lactic acid, need not be regarded as extraordinary, since 
Wislicenus has shown that the sarcolactic acid proper is identical in 
structure with fermentation lactic acid; both giving the same products 
on decomposition and oxidation. The ordinary carbo-hydrates must, 
therefore, now be taken into consideration with regard to the material 
from which the sarcolactic acid of the muscular system originates, and 
not, as hitherto, inosite alone. The parts of the organism, also, in 
which it is formed must be extended, since grape-sugar is not con- 
fined to muscular tissue alone, but is very widely diffused in the 
organism. 


e = A. 


Action of Bromine on Malonic Acid. By W. Prrrirrr 
(Deut. Chem. Ges. Ber., viii, 730—732). 


Tue products formed by this reaction in an aqueous solution of the 
acid, contain a small quantity of dibromomalonic acid, but the greater 
part of the acid is resolved into carbon dioxide and acetic acid, which 
undergoes substitution, the chief product being tribromacetic acid, 
and occasionally some bromoform is formed. 


C. §. 


Pyroracemic Acid. By C. Bérrincer 
(Deut. Chem. Ges. Ber., viii, 713—714). 


CHROMIC acid solution oxidised it to carbon dioxide and acetic acid. 
Cc. 8 


Constitution of the Acids of the Citric Group. )By L. Henry 
(Bull. Soc. Chim. [21, xxiii. 347—353). * 


THE ready conversion of citric acid into tricarballylic acid, and the 

formation of the latter from tribromhydrin, show that botn of them 

contain the glyceryl residue C;H;. The formula of tricarballylic acid 
CH,.COOH 


| 
then becomes CH.COOH, and that of citric acid, 


| 
CH, COOH 
CH(OH)COOH CH,.COOH 


| 
either ‘nen , or C(OH).COOH. 
CH,.COOH CH,.COOH. 


=-~— & OQ. =" 


aie te oe 2 OUrlC oe 


@aQre OO Ss - OD 


CO 8 ee 
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The author adopts the latter formula, which he considers warranted 
by the facility with which citric acid is converted into acetone and 
derivatives therefrom. The formula for aconitic acid is necessarily 
CH.COOH 


| 
C.COOH , and to this, by elimination of carbonic anhydride, should 


| 
CH,COOH 
correspond three isomeric acids, which actually exist :— 


CH.COOH orcas 
| | 
3 CH C.COOH 
| 
CH,.COOH bu, coon CH, 


Itaconic. Mesaconic. Citraconic. 


The reasons advanced in support of these formule are the following. 
Each of these acids, when submitted to electrolysis, furnishes a hydro- 
carbon of the formula C;H, Two hydrocarbons having this compo- 
sition can exist, (1) CH=C—CH,, allylene, and (2) CH,—C—CH,, 
which it is proposed to name ailene. Upon the authority of Aarland, 
the itaconates are said to yield allene, which is in accordance with 
formula a, while citraconic acid furnishes allylene, agreeably to 
formula 8 :— 


a, CH, CH, 6. CH.COOH CH 


| | | I 
C.COOH yields C C.COOH yields C 


| | 
CH;.COOH CH, CH, CH, 


Mesaconic acid, likewise, yields allylene, a result which might be 
anticipated, since the hydrocarbon CH—CH—CH, cannot exist. 

The constitution assigned to citraconic acid is also supported by the 
fact that the chlorocrotonic acid obtained by the action of alkalis on 
the addition-product of chlorine and citraconic acid, is transformed 
into isobutyric acid by nascent hydrogen; and that citra-monochlor- 
pyrotartaric acid, the addition-product of hydrochloric acid and citra- 
conic acid, furnishes methacrylic acid under the same influence. The 
formula given to mesaconic acid could furnish only normal derivatives. 
_ Again, if these formule are correct, the products of their hydrogena- 
tion would be different. Thus ita- and citraconic acids would both 

CH,.COOH 


| 
yield isopropyl-pyrotartaric acid CH.COOH, (methylsuccinic acid), 


| 
CH; 
CH,.COOH 


while mesaconic acid would give normal pyrotartaric acid CH, 


| 
CH,.COOH 
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Kekulé states that in both instances the action of nascent hydrogen 
produces the same pyrotartaric acid, viz., methylsuccinic acid. This 
the author considers to be improbable, for the reasons given above, 
and he proposes to institute experiments in order to resolve the ques. 


tion. 
J. W. 


Hydrocitrie Acid, Amidocitric Triamide, and Monethylcitric 
on By H. KarmMMERreR (Deut. Chem. Ges. Ber., viii, 732— 
40). 


Craus has stated that the body which Kaemmerer calls hydrocitric 
acid is nothing but an acid lead citrate. The author does not under. 
stand how Claus came to this opinion ; his acid contained not a trace 
of lead, and yielded analytical data agreeing with the formula C,H\0,; 
its calcium salt is a white, sandy powder consisting of (C,H;O;).Ca, + 
14H,0. It appears very probable that this acid is really carballylic 
acid containing one molecule of water. When ethyl citrate is mixed 
with alcoholic ammonia, and left standing for months, amidocitiic 
triamide, C;H,(NH,.)(CONH,);, crystallises in needles ; it soon becomes 
green in the air, and its solution assumes a deep green or blue colour, 
and becomes fluorescent. When citric acid is heated with ethyl ace- 
tate, some monethylcitric acid is formed. “s 


Decomposition of neutral Fatty Bodies. By J.C. A. Bock 
(Compt. rend., xxx, 1142—1144). 


In the “ distillation ” method of decomposing neutral fats, it is usually 
supposed that the digestion with sulphuric acid causes the formation 
of sulpho-acids. But this is not the case, as may be proved by washing 
the acidified fat with cold water, when the residue will be found quite 
neutral and undecomposed. It is only when the acidified fat is washed 
with hot water, which is done under the pretext of removing the ex- 
cess of acid, that the fat begins to split up; the subsequent distillation 
with superheated steam completes the decomposition. The real action 
of the acid is to render permeable the albuminous tissue, and when 
this is once accomplished, the author has proved that no distillation 
is necessary. The splitting up then goes on in the dilute acid liquor. 
The proportion of acid needed is exactly that required by theory, viz., 
5 per cent. When the decomposition is complete, the whole is boiled 
with an oxidising compound, such as permanganate, in order to render 
the partly destroyed tissue heavy enough to fall to the bottom. The 
acids obtained are of excellent quality, having a melting point 3 or 4 
degrees above the ordinary kind. The glycerin is also very good. 
The yield is almost theoretical. 
B. J. G. 
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Propylenemonochlorhydrin. By L. Hzunry 
(Deut. Chem. Ges. Ber., vii, 1649; Chem. Centr., 1875, 51). 


THis is an addition-product of propylene and hypochlorous acid. 
Chlorohydrin has, according to the author, the formula CH;—CHCl— 
CH,.0OH, and not CH;—-CH.OH—CH,Cl, as Markownikoff maintained. 
Propylenechlorhydrin is converted by oxidation with nitric acid into 
chloropropionic acid, CH;—CHClI—COOH, and consequently the 
product which Markownikoff obtained by oxidation with chromic 
acid cannot have been monochloracetone, CH,;,—CI—CH,Cl, but 
chlorinated propionaldehyde, CH;—CHCI—CHO. Propylene, there- 
fore, comports itself towards hypochlorous acid like the allyl com- 
pounds. 
G. T. A. 


Researches on Invert Sugar. By E. J. Maumensé 
(Compt. rend., Ixxx, 1137—1142). 


Tue author finds that invert sugar varies considerably in composition 
and properties according to the manner in which it is prepared, and he 
describes minutely the precautions required to insure a constant pro- 
duct. He concludes that invert sugar is not a definite compound. 

B. J. G. 


Pararabin. By E. REICHARDT 
(Deut. Chem. Ges. Ber., viii, 807—810). 


Tis new carbohydrate is obtained from carrots or beetroot by 
pressing them well, exhausting the mass with water and alcohol, 
digesting the residue with dilute hydrochloric acid (1 per cent.) for 
some hours, and then boiling. On adding alcohol to the solution, 
pararabin, C,.H2.Oy, is precipitated. It forms a jelly with water, and 
on adding an acid, and heating, it dissolves, but is completely repre- 
cipitated by alkalis and by alcohol. Its solution is perfectly neutral. 
Dilute acids do not convert it into a sugar, but on heating it with an 
alkali, it is converted into the isomeric arabic acid (metapectic acid). 
Pararabin forms the compounds CyHyPbOw, and (Ci:H»BaOn). + 
3H,0. The vegetable jelly, “ Agar-Agar,” which comes from China, 
consists of pararabin. 


C. S. 


Vegetable Mucilage. By W. Kircuner and B. ToLLens 
(Annalen der Chemie, clxxv, 205—226). 


Tue authors, after a critical review of the various investigations that 
have been made in connection with this subject, describe their process 
for the purification of the mucilage, which is very similar to Schmidt’s. 
The mucilage, after the addition of hydrochloric acid, is precipitated 
by alcohol and, when the operation has been repeated 6 or 8 times, 
the product is repeatedly washed with absolute alcohol, and finally 
with ether. By this means the ash is reduced to a wee oy and the 
L 2 
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i when dried, is obtained as a porous mass, and not in hard 
umps. 

Quince mucilage was obtained principally from quince seeds, by 
digesting them in water for four hours, then rubbing them through a 
hair sieve, boiling, and straining through linen. After purification it 
is greyish-white and swells up, when‘soaked in water, to a gelatinous 
mass, forming a mucilaginous solution only on the addition of a small 
quantity of potassium hydrate. It still contains 4 to 5 per cent. of 
mineral matter, and on analysis gives numbers corresponding with 
the formula C,;,H,0O,. When it is boiled with dilute sulphuric acid, 
white flocks are precipitated, and sugar and dextrin or gum are pro- 
duced. From the results of numerous carefully conducted quantita- 
tive experiments, it would seem that the flocculent precipitate of 
cellulose is nearly constant after the first half-hour, however long the 
boiling may be continued, but the percentage of gum gradually 
decreases, whilst that of the sugar increases within certain limits, 
showing the conversion of the former into the latter. The gum 
polarises levorotary ; the sugar, which reduces cupric solution, dex- 
trorotary. The flocculent precipitate, amounting to about 36 per cent., 
gives the reactions of cellulose with iodine, but in the analysis the 
carbon comes out slightly higher than that required by the formula 
C;H,,O;. This is probably due to the presence of some impurity 
similar to the compound found in fir-wood by J. Erdmann (ibid., 
sup. v, 223). 

Linseed mucilage. Linseed treated ina manner similar to that above 
described gave numbers correponding with the formula C,H0s, or 
the same as that of cellulose. When boiled with dilute sulphuric 
acid, it decomposes like quince mucilage, but with much greater diffi- 
culty, gum and sugar being formed, and the former being gradually 
converted into the latter by long-continued boiling. The insoluble 
residue is very much smaller than with quince mucilage, being only 
about 4 per cent. 

Fleabane mucilage. This has the formula CssH;s0.. Boiled with 
acid, it decomposes like the other mucilages, yielding gum and sugar, 
but in this instance the gum is completely converted into dextrorotary 
sugar by long-continued boiling. 

From these results the authors infer that in quince mucilage the 
cellulose exists in combination with the gum, since no cellulose can 
be distinguished as such by microscopical examination, and as the 
two substances exist in the ratio 1:2, it is most probably a true 
chemical compound :— 


CsHwO; + 2C0.H,0; = CyH»On. + H,0. 
Cellulose. Gum. Mucilage. 


It has yet to be determined whether the other two mucilages are 
distinct, or whether they are compounds of cellulose and gum in the 
proportion 1 : 2, mixed with excess of gum: the different behaviour of 
the fleabane mucilage when treated with acid from that of the quince 
would, however, seem to preclude this view. ; 

The concluding portion of the paper is occupied with theoretical 
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speculations as to the manner in which the carbohydrates may become 
transformed, the one into the other. 
C. E. G. 


Researches on the Sulphines. By A. Canours 
(Compt. rend., Ixxx, 1317—1323). 


(1.) Action of benzyl bromide on methyl sulphide.—When a mixture 
of these two substances, either alone or dissolved in methyl alcohol, is 
heated to 100° for a few seconds, the liquid separates into two layers, 
the lower one colourless and the upper brownish. The lower layer 
soon crystallises and exhibits all the characters of trimethylsulphinic 
bromide; the upper layer is methylbenzyl sulphide or oxide. The 
following reaction takes place if the alcohol is omitted :— 


C,;H,Br + 2(CH;).S = (CH;),SBr + CH;.C-;H;S. 


If the alcohol is present the reaction is :— 
C;H,Br + (CH;).S + 2(CH;.OH) = (CH;),;SBr + C;H;.CH;.0 + H,0. 


(2.) Action of methyl iodide on benzyl sulphide.—The action is com- 
pleted at 100° in 7—8 hours. The contents of the sealed tube being 
then treated with water, iodide of trimethylsulphine is dissolved out, 
and may be crystallised. The portion insoluble in water is benzyl 
iodide. The reaction is represented thus .— 


(C;H;)28 + 38CH,I1 = (CH;)3;SI > 2C,H,I. 


(3.) Action of methylene iodide on methyl sulphide.—Two hours at 100° 
are required for this action to be completed. Water dissolves from 
the product iodide of trimethylsulphine. The insoluble portion, after 
rectification, yields methylene sulphide. The reaction is as follows :— 


C.H,I, + 3(CH;).8 = 2(CH;)3SI + C.H,S. 


(4.) Action of ethylene bromide on methyl sulphide—Similar result 
to that in (3). 
B. J. G. 


Dissociation of Potassium Sulpho-carbonate. By M. Rommier 
(Compt. rend., lxxx, 1386—1388). 


Wuey a strong solution of this salt is mixed with an ammonium salt, 
and the liquid is allowed to stand for some hours, about one-fifth of 
the sulphide of carbon of the sulphocarbonate will be precipitated. 
But this reaction hardly takes place at all when the liquid is diluted 
with water to a certain extent. The supernatant liquid contained a 
free alkaline sulphide, but no trace of a sulphocyanate. 

R. R, 
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Dinitroethane. By E. ter MeER 
(Deut. Chem. Ges. Ber., viii, 793—795). 


On adding alcoholic potash very gradually to a mixture of 19 parts of 
monobromonitroethane, a little aleohol, and a concentrated aqueous 
solution of potassium nitrite, potassium dinitroethane is formed :— 


CH;.C(NO,)BrH + KNO, + KOH = CH;,.C(NO,).K + KBr + H,0. 


It crystallises from a hot concentrated aqueous solution in rhombic 
or six-sided golden-yellow plates, or in long needles, and on slow 
evaporation in thick prisms. It is as explosive as potassium picrate, 
very sparingly soluble in alcohol, and insoluble in ether. Dilute acids 
precipitate from its aqueous solution dinitroethane as a heavy, colour- 
less, and odourless oil, which volatilises with steam. When potash is 
added to its alcoholic solution, the potassium compound is again pre- 
cipitated. This compound is also obtained from dibromonitroethane 
and monobromonitroethane :— 


CH;.C(NO.)Br. + 2KOH + KNO, = CH;.C(NO,).K + 2KBr + 
H,O + O. 

The free oxygen oxidises the alcohol or the nitrite. 

When an aqueous solution of ethylnitrolic acid is first treated with 
bromine, and then potash is added, impure dibromonitroethane sepa- 
rates out :— 

CH;.C(NO.)NOH + 2Br + H,O = CH;.C(NO,)Br, + 2HBr + NO,H. 
C. 8. 


Pseudonitrols. By V. Meyverand J. Locner (Deut. Chem. Ges. 
Ber., vii, 1506 ; Chem. Centr., 1875, 2—3). 


Tue authors investigated the behaviour of pseudo-nitropropane, the 
only hitherto known secondary nitro-compound, towards nitrous acid 
(Centr., 1874, 449) and compared it with that of the primary nitro- 
compound (ibid., 323, 391). In this reaction a nitro-acid is not obtained, 
but a body perfectly devoid of acid properties, which the authors name 
propylpseudonitrol, and which is formed according to the equation— 


CH,—CH(NO,)—CH, + HONO = H,0 + CH,—C(NO)(NO,)—CH;. 


To determine whether this reaction is a general one, another secon- 
dary nitro-compound was examined, viz., secondary nitrobutane, ob- 
tained by the action of silver nitrite on secondary butyl-iodide from 
erythrite. Butylpseudonitrol was formed, thus— 


CH,—CH,—C(NO)(NO,)—CH,. 


This body is very similar to propylpseudonitrol, and possesses with 
it the peculiar property of appearing white only in the solid state, 
turning blue when liquefied. The same change of colour is produced 


Ss. 
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by solvents. In water, acids, and alkalis, it is insoluble, but dissolves 
easily in cold chloroform with a deep blue colour, and separates out 
again on spontaneous evaporation in white transparent prisms. Alcohol 
and ether in the cold dissolve only enough to give them a bright blue 
colour; but on gently warming they dissolve a large quantity of the 
substance which, however, on evaporation is obtained again as a white 
residue. A considerable loss takes place in this case, since some of the 
nitrol is decomposed, and escapes with the vapour of the solvent. 
Butylpseudonitrol has a pungent smell exactly like that of propyl- 
pseudonitrol. The only marked difference between the two bodies 
is in their composition and melting points, that of the former being 
58°, while that of the latter is 76°. 
G. T. A. 


Danger of Preparing Chloride of Cyanogen. By WeirH 
(Deut. Chem. Ges. Ber., vii, 1745; Chem. Centr., 1875, 67). 


Very violent explosions occurred repeatedly in preparing this body by 
passing chlorine into a solution of mercury cyanide. The author now 


prepares it from hydrocyanic acid and chlorine, and has had no explo- 
sions, G. T. A. 


Production of Sulphocyanic Acid from Sulphide of Carbon. 
By C. Sarnt-PirrReE and G. JEANNEL (Compt. rend., Ixxx, 
1311—1312). 


SuLpuipe of carbon, in presence of Ist, ammonia; 2nd, ammonium 
nitrate and potash; 3rd, ammonium nitrate and potassium sulphide, 
forms a sulphocyanate which gives the characteristic reaction with 
ferric salts, either in the cold or when heated, and either in an open or 
in a sealed tube. R. R. 


Thiammeline, a New Derivative of Persulphocyanogen. By 
J. PoNoMAREFF (Compt. rend., lxxx, 1384—1386). 


Tuis is a product of the reaction of ammonia and persulphocyanogen 
heated at 100° for some hours in a sealed tube. The contents of the 
tube are diluted with water, the liquid boiled to remove sulphydrate of 
ammonia, and filtered to separate sulphur. On cooling, a grey crys- 
talline powder is deposited, and this is washed with cold water to 
remove sulphocyanate of ammonium. The grey powder, which is 
thiammeline, is dissolved in a weak cold solution of potash, filtered, 
and precipitated by acetic acid. Thiammeline thus obtained, is a white 
crystalline powder, nearly insoluble in cold water, soluble in 145 parts 
of boiling water. Analysis gives its composition as C;N;H,;S, and it 
may, therefore, be regarded as ammeline, C;N;H,0, in which oxygen 
is replaced by sulphur. It dissolves in alkalis and in mineral acids, 
but does not yield definite salts with either. It gives precipitates with 
salts of the heavy metals, and two compounds with silver have been 
obtained, C;N;H,;Ag.S and C;N;H,AgS. It is decomposed by heating, 
alone, or with fused potash, or with strong hydrochloric acid. ‘ 
. R. 
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Cyanamide. 
By E. DrecuseEt (Journ. prakt. Chem. [2], xi, 284—353). 


CYaNnaMtbE is most conveniently prepared from thio-urea by Volhard’s 
method ; but instead of employing red mercuric oxide, a dense pre- 
cipitated oxide may be used, which is obtained by adding caustic soda 
in smal] quantity to a boiling solution of mercuric chloride until it is 
precipitated as black oxychloride, which is then converted into the 
oxide by boiling with an excess of soda. 

Cyanamide is very deliquescent, and on evaporating its aqueous or 
ethereal solution it remains as a liquid, which solidifies when touched 
with a pointed body. It is but sparingly soluble in carbon sulphide, 
chloroform, ethidene dichloride, ethyl iodide, amyi bromide, and 
benzene. 

When its solution in ether is heated to 150°, it is converted into 
dicyanodiamide, C,N,(NH:)2; and, on the other hand, when dicyandi- 
amide is quickly heated, or the fused compound volatilised by a strong 
current of ether-vapour, it is resolved into two molecules of cyanamide. 
On heating dicyandiamide above its melting point, a violent reaction 
takes place, as is well known, and the product contains, besides mela- 
mine C;H;(NHz,), also melam and mellone, produced, according to the 
following equations, from the diamide which is first formed : 


C3N;H, 
1. 3C.N,H, = C,N;H, N + NH. 
H 


2. C.Ni,H, — C,Ns + 3NH;. 


Silver cyamide, CN.NAg,. This yellow amorphous precipitate dis- 
solves readily in dilute nitric acid, and in preparing it, ammonia must 
be added, in which it is almost insoluble in the cold, while from a hot 
solution it crystallises in microscopic needles, some of the cyanamide 
being at the same time condensed into the diamide. 

Copper cyamide is obtained as a blackish-brown, amorphous precipi- 
tate, when solution of copper acetate and cyanamide are mixed. It is 
readily soluble in acids and in ammonia, and on exposing the latter 
solution to the air, the compound separates in indistinctly crystalline 
globular masses. An ammoniacal solution of cuprous chloride gives 
with cyanamide a white precipitate, which blackens in the air. 

Lead cyamide, CN.NPb. Cyanamide precipitates neither normal 
nor basic lead acetate, but on adding a few drops of ammonia, 4 
yellowish amorphous precipitate is formed, which soon becomes crys- 
_ talline and lemon-yellow, forming scales resembling lead iodide. 

A solution of thalliwm owide gives no precipitate, and a solution of 
mercuric chloride only a small quantity of a white precipitate. 

Sodium cyamide, CN.NHNa, is formed by adding sodium to a solu- 
tion of cyanamide in ether, but it is more conveniently prepared by 
adding to a cold solution of 1 part of sodium in 15 of absolute alcohol, 
an alcoholic solution of 2 of cyanamide in small portions. The bulky 
precipitate soon changes into a crystalline powder, which is washed 
with ether. It is a very fine, light powder, dissolving in water with 
evolution of heat. 
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When heated it fuses, and then decomposes : 
3CN.NHNa = 3CNNa + Nz + NH. 


Its aqueous solution gives with metallic salts the above-mentioned 
precipitates, the reaction with silver being : 


CN.NHNa + 2AgNO; = CN.NAg, + NaNO, + HNO. 


Potassiura forms a similar compound. 

Barium cyamide is obtained as an amorphous precipitate on mixing 
solutions of baryta and cyanamide in methyl alcohol. 

Cyanamide hydrochloride, CN.NH,(ClH)2, is easily obtained by 
passing dry hydrochloric acid into a solution of cyanamide in pure, 
dry ether. It is a very bulky, white crystalline powder, which crys- 
iallises from water in large plates; it does not combine with the 
chlorides of platinum or gold. Its aqueous solution gives with silver 
nitrate a precipitate of silver chloride, but the ammoniacal solution 
precipitates yellow silver cyamide. The constitution of this compound 
is analogous to that of the compound of hydrochloric acid and cyanic 
acid (carbimide) : 


HC1.CN.NH.Cl HCI1.CN.OH. 


Cyanamide hydrobromide, CN.NH.(HBr),, is prepared like the 
hydrochloride, and is a very similar body. The nitrate was obtained 
by passing a mixture of air and nitric acid vapour through an ethereal 
solution of cyanamide, and evaporating the solution in dry air. It is 
a crystalline, but very unstable body. 

Nascent hydrogen acts but slowly on cyanamide, producing am- 
monia and methylamine. 

When an aqueous solution of cyanamide and potassium nitrite is 
heated, the following reaction takes place : 


4(CN.NH;) + 4KNO, = 2K,CO, + C;N,(NH:)2 + 2H,O + 2Nz 


If silver nitrite be used, the reaction is much more complicated, but 
no isocyanate is formed. 

To obtain an acetyl-guanidine, acetamide was heated with cyan- 
amide and alcohol, but only dicyanodiamide was obtained, while the 
acetamide and alcohol yielded acetic ether and ammonia. 

When sodium cyamide is heated with a small quantity of water in sealed 
tubes, it yields urea, sodium carbonate and a little sodium carbamate, 
the last of which could not be isolated, but its presence was proved by 
the fact that the filtrate which was obtained after precipitating with 
calcium chloride, gave on boiling a precipitate of calcium carbonate. 

To obtain cyamidacetic acid the sodium componnd was heated with 
alcohol and ethyl monochloracetate, but polymerisation took place and 
melidacetic acid, (C;N¢H;)CHs.COOH, was formed, or an acetic acid, 
in which one of hydrogen is replaced by melamide or melamine minus 
one atom of hydrogen. It is a white powder resembling chalk, dis- 
solves but sparingly in cold water, and slowly but somewhat freely in 
boiling water, from which it crystallises when slowly cooling in white 
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needles and when quickly cooled, in silky plates; the solution is neu- 
tral. In alcohol or ether the acid is insoluble. Like other amido-acids, 
it combines with acids and bases. It is poisonous; 1°5 gram was dis- 
solved in a little weak soda, and the solution after being diluted with 
a weak salt solution injected in the left jugular vein of a dog, which 
soon became very weak, tried to vomit and got diarrhea. Its urine 
was alkaline, and contained hemoglobin, albumin, and a little melid- 
acetic acid. The animal recovered in a few days. 

Melidacetic acid hydrochloride, C;HsN,O,,C1H, is sparingly soluble in 
cold water, more freely in boiling water, and crystallises in brilliant 
white needles, which are insoluble in concentrated hydrochloric acid. 

Melidacetic acid nitrate, CSHsN,O2.,NO;H + H,0, crystallises in small 
brilliant rhombic plates, is very soluble in cold water, but freely in 
boiling water, and deflagrates when heated. On adding silver nitrate 
to its hot solution, the compound, C;H;N,O.,,AgNO, + H,0, separates 
in white needles, which readily dissolve in hot water, but are almost 
insoluble in cold water. 

Melidacetic acid sulphate, (C;HsNO2)2,80,H,, crystallises from hot 
water in large, thick prisms. 

Melidacetic acid phosphate crystallises from a hot solution in 
needles. 

The melidacetates of the alkali metals are readily soluble in water, 
and precipitated by alcohol as a crystalline powder. 

By the action of acetyl chloride on cyanamide, an acetylcyanamide is 
formed, which has not yet been obtained quite pure. 

When urea is heated it yields, besides cyanuric acid and other pro- 
ducts, also some ammelide, C;N,H,O., which may be considered as 
formed by the combination of two molecules of cyanic acid and one of 
cyanamide, and the latter of which ought, therefore, to be produced 
on heating ammelide, provided the cyanic acid is at the same time 
removed ; and this is really the case, cyanamide being produced when 
dry ammelide is heated in a current of carbon dioxide which has been 
passed through boiling water. 

The decomposition which urea undergoes by heat may therefore be 
expressed by the following equations: 


Biuret. Ammonia. 


fal (NH,CO),NH + NH. 


(2. 
(3.) NH,.CO.NH, 


) 2(NH;.CONH,) = 
) NH,.CO.NH, = CO.N.NH, = CONH + NH. 
= CNNH, + H.O. 


Carbon dioxide. 
(4.) CO.NH + H,O = CO, + NH. 


Ammonium carbamate. 
(5.) CO, +2NH, = NH;.CO.ONH,. 
Ammelide. 


(6.) 2(CO.NH) + CN.NH, = C;N,(NH.)(OH):. 


Cyanuric acid. 


(7.) 3(CO.NH) = (C,N,)(OH);. 
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The compounds which are named are the final products of the 
reaction. 


C, 8. 


New Formation of Biuret. 
By E. Baumann (Deut. Chem. Ges. Ber., viii, 708—710). 


Wuen Hallwachs’ amidodicyanic acid is heated with a mixture of one 
part of concentrated sulphuric acid and two parts of water for some 
hours to 60°—70°, it is converted into biuret : 
NH 
cog \ONH + H,0 = H,N—CO—NH—CO—NE:. 
NH 


A mixture of equal parts of water and strong nitric acid produces the 
same change, but strong hydrochloric acid acts only slowly. 


C. S$. 


Urocaninic Acid. 
By M. Jarr& (Deut. Chem. Ges. Ber., viii, 811—813). 


Tuts body, which the author has found in the urine of a dog, and to 
which he has assigned the formula C;sH,N,O0, + 2H,0, is an amido-acid. 
It melts at 212°—213° with violent evolution of carbon dioxide and 
formation of wrocanine, C,H,N,O, which shows that the formula of 
the acid must be doubled : 


CypHy,NsOy, = CuHwN,O + H,0 + CO,. 


Urocanine is a strong base ; it is but sparingly soluble in water, the 
solution having a strongly alkaline reaction ; alcohol dissolves it freely 
and leaves it on evaporation as an amorphous mass. Its salts are 
freely soluble in water, and do not crystallise, excepting C;;Hj)N,O.2HC1 
+ PtCh, which is first obtained as an amorphous yellow precipitate, 
but soon changes into a heavy red powder consisting of microscopic 
needles. 


C. §S. 


Separation of the Ethyl Bases by Ethyl Oxalate. By 
O. WaLLacH (Deut. Chem. Ges. Ber., viii, 760—762). 


Tae ethyl monethyloxamate, which is obtained by the action of ethyl- 
amine on ethyloxalate, is an oily liquid boiling at 244°—246°, and mis- 
cible with water, alcohol, and ether. Ammonia converts it into the 
flexible needles of ethyloxamide ; and when the ether is shaken with 
milk of lime, heat is evolved and the salt [(C,H,)HN.C,O;],Ca + 2H,O 
is formed, crystallising in glistening prisms, which when decomposed 
by hydrochloric acid, yield Heintz’s ethyloxamic acid. From these 
results it follows that when a mixture of the ethylamines acts on ethyl 
oxalate, a mixture of the ethers of monethyl- and diethyl-oxamate will 
be formed, and as the latter boils at 250°—251° it cannot be freed 
from the former by fractional distillation, but the separation may pro- 
bably be effected by washing with water. 


C. §S. 
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Secondary Octyl Bases, 
By H. Jann (Deut. Chem. Ges. Ber., viii, 803—805). 


OcryLamineE from castor-oil alcohol boils at 165°, and yields a platinum 
double salt crystallising from hot water in glistening yellow plates. 
By Hofmann’s reaction it was converted into the mustard-oil, a liquid 
boiling at 234° and having the general properties of this group of 
compounds. With ammonia it yields octylthiosinnamine, which crys- 
tallises from alcohol in plates melting at 112°5°, and aniline converts 
the mustard-oil into the phenyl thio-urea, crystallising in thin needles 
melting at 52°—53°. 

When octyl] iodide is heated with an alcoholic solution of potassium 
sulphocyanate, the isomeride of the mustard-oil is obtained as a liquid, 
boiling at 142°, and smelling somewhat like conine. 

C. S. 


On the Constitution of Benzene. By A. LapensurG 
(Dent. Chem. Ges. Ber., vii, 1684; Chem. Centr., 1875, 51). 


THE author maintains the equivalence of the hydrogen-atoms of ben- 
zene on the following grounds:—(1) The carboxyl-group in benzoic 
acid replaces the same hydrogen atom a as hydroxy] does in phenol. 
(2) In the three oxybenzoic acids the O-H groups take the place of 
three hydrogen-atoms, b, c, d of the benzene, separate from a and from 
each other. The phenols obtained from the oxybenzoic acids are iden- 
tical with each other and with ordinary phenol, which shows the 
equivalence of the four hydrogen atoms, a, b, c, d. (4) The equiva- 
lence of the two atoms, e, f, with the otber four is shown by the 
author’s proof in a former paper that in benzene each hydrogen atom 


has twice two others symmetrically placed with regard to it. 
G. T. A. 


Action of Incandescent Platinum on Hydrocarbons. 
By J. J. CoguiLLion (Compt. rend., lxxx, 1089). 


BENZENE, xylene, and cumene have been substituted for toluene in the 
experiments described [2], xi, 1214, and with similar results. 


B. J. G. 


Oxidation of Nitrobenzene. 
By H. HassenprivuG (Deut. Chem. Ges. Ber., viii, 712). 


WHEN nitrobenzene is oxidised with manganese dioxide and sulphuric 
acid, the chief product consists of an acid having the composition of 


nitrobenzoic acid. It crystallises in large plates, melting at 234°. 
C. 8. 


~~ 


Attempts to prepare Allyl-benzene. By M. Baswirz and B. 
ARONHEIM (Deut. Chem. Ges. Ber., viii, 507—509). 


WHEN a mixture of vinyl bromide and benzyl chloride is diluted with 
ether and treated with sodium, crotonylene and dibenzyl are formed. 
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Silver allylenide and benzyl chloride do not react on one another at 
a temperature of 200°, and when allyl iodide and mercury diphenyl 
are heated together to 150° an iodated oil (monoiodobenzene?) is 
formed together with carbonaceous products. 

7. i 


Action of Phosphorus Trichloride on Toluene. 
By H. Lance (Deut. Chem. Ges. Ber., viii, 502—504). 


WHEN these substances are heated together to a temperature of 250° 
no action takes place, but when they are digested together in the phos- 
phenyl-chloride apparatus of Michaelis, hydrochloric acid is formed and 
the residue is found to contain stilbene, which is, however, contaminated 
with a small proportion of a more fusible hydrocarbon. Phosphenyl 
chloride is also formed : 


C;H;CH; C.H;CH 


3 +4PCL=3 || 
C;H,CH; C.H.,CH 


+ 12HCl + 4P. 


2 BB. 


Ethyl-toluene. By P. Jannascu and H. Dizckmann (Deut. Chem. 
Ges. Ber., vii, 1513; Chem. Centr., 1875, 21). 


Tus body was prepared by synthesis from parabromotoluene and ethyl 
iodide by means of sodium. The authors expected to obtain a crystal- 
line paraethyltoluene with higher melting point, corresponding with 
paramethyltoluene, but were not successful. Pure ethyltoluene con- 
sists of a liquid which does not solidify even on the application of a 
freezing mixture. The boiling point, after repeated distillation, re- 
mained constant at 161°—162. To be perfectly certain that the body 
was free from isomerides, a part was oxidised by dilute nitric acid ; the 
paratoluic acid formed was saturated with powdered Iceland spar, and 
the final mother-liquor dried over sulphuric acid left the characteristic 
forms only of calcium paratoluate. Ethyltoluene gives on the con- 
trary on nitration two isomeric dinitro-compounds, CyHi(NO,)2, and 
in this respect behaves like paramethyltoluene, with the exception 
that the dinitro-compounds of the latter are both crystalline. Both of 
the dinitroethyl compounds give, when further nitrated, the same 
trinitro-compound C,H,(NO,)s, melting at 92°. . o * 


A Synthesis of Phenylisobutane. By Kéuter-and AronHEIM 
(Deut. Chem. Ges. Ber., viii, 509). 


TuIs substance is formed, together with diisopropyl and dibenzyl, 
when sodium reacts on a mixture of isopropyl iodide and benzyl 


chloride in ethereal solution. 
7. 
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Action of Sulphur on Dibenzyl. By B. Rapziszewsxki 
(Deut. Chem. Ges. Ber., viii, 758—759). 


Ir has previously been shown that sulphur acts on the barium salts of 
aromatic acid thus— 


RCO, 
RCO, 


R 
} Ba + $ = BaS + 200, + l 
R 


Phenylacetic acid, however, does not yield dibenzyl but stilbene, the 
reason being that the former is converted into the latter on distillation 
with sulphur. 

C. S. 


Chrysene. By M. Bertuetor (Chem. Centr., 1875, 99). 


THE author argues that Schultze’s diphenyl-benzene, prepared by pass- 
ing the vapour of benzene through a heated tube, is the hydride of 
chrysene prepared in a similar manner. 
Diphenyl- 
Chrysene. st 
CisHy, + H: = CH 
M. M. P. M. 


Researches on the Hydrobenzoin Group. II. The Alcohols 
CyH,,(OH),. By C. Forst and T. Zinckxe (Deut. Chem. Ges. 
Ber., viii, 797—802). 


Soprum amalgam converts benzil in presence of water into hydro- 
benzoin. The same compound is formed, together with stilbene, by 
acting on stilbene bromide with silver oxalate. At the same time a 
bromo-compound is formed which alkalis decompose into hydrobenzoin, 
but a small quantity of isohydrobenzoin is produced at the same time. 

Hydrobenzoin and isohydrobenzoin both yield on oxidation benz- 
aldehyde and benzoin, from which it appears that they are only physical 
isomerides. 

By the action of chlorine on a solution of stilbene in chlorine, two 
chlorides are formed ; one, melting at 190°, is the well-known chloride 
which yields only isohydrobenzoin ; the other melts at 92°—93°. 
When, instead of chloroform, carbon sulphide is used, the latter chlo- 


ride is not formed, but in its place another which melts at 69°—70°. 
C. S. 


Deoxybenzcin. By B. RapziszEwsk} 
(Deut. Chem. Ges. Ber., viii, 756—758). 


EXPERIMENTS on the large scale have proved that the benzyl-phenyl 
ketone is identical with deoxybenzoin. The author therefore main- 
tains his formula for the compounds of the benzoin-group, which he 
formerly proposed. 

C. S. 
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Reduction of Benzophenone. By W. StrarpE. 
(Deut. Chem. Ges. Ber., vii, 1480; Chem. Centr., 1875, 4). 


Tue author has obtained abundance of diphenylmethane by gently 
heating an intimate mixture of powdered benzophenone with zinc-dust 
in a combustion tube. This is directly contradictory to the statement 
of Barbier, who obtained none (Centr., 1874, 708). The author 
has also convinced himself that his diphenylmethane is identical with 
that produced by Zincke’s reaction. He obtained from specimens pre- 
pared by both methods, diphenylmethane-disulphonic acid, and by 
heating the potassium salt of this acid with caustic potash, a body 
which formed beautiful crystals from solutions in water, alcohol, and 
ether, probably (C,H,O)2.CH2. 

In addition to the diphenylmethane obtained in the above reaction 
with zinc-dust, two other hydrocarbons were formed, viz., tetraphenyl- 
ethylene, and a body with the composition C2.,H2». 

G. F. A. 


Reduction of Benzoin. By A. SacumeEnI 
(Deut. Chem. Ges. Ber., vii, 1651; Chem. Centr., 1875, 52). 


TE author has not been able to obtain the benzopinacone of Golden- 
berg (Centr., 1874, 279). The compound which Goldenberg con- 
sidered to be benzopinacone is probably the same as that discovered 
by Limpricht and Schwanert, viz., CisH»O2, which the author has 
obtained by reducing deoxybenzoin by means of zinc and caustic 


potash. 
Ge. F. a. 


The Identity of Pyrogentisic Acid and Hydroquinone. 
By H. Huasiwetz (Deut. Chem. Ges. Ber., viii, 684). 


TE author remarks, in reference to Ladenburg’s communication on 
this subject (ibid., 535), that however similar the two bodies might 
appear, it was necessary to establish experimentally the entire agree- 
ment of their physical properties before they could confidently be 
pronounced to be identical. In conjunction with Habermann, there- 
fore, he determined the melting point of hydroquinone and found it to 
be the same as that of pyrogentisic acid, namely, 169°, and not that 
generally given in the manuals. Gentisic acid will therefore pro- 
bably be identical with oxysalicylic acid, but as there are certain small 
differences between the two acids, a further investigation of the pro- 
perties of oxysalicylic acid becomes necessary. 
C. E. G. 


Essential Oil of Poplar. By J. Piccarp 
(Deut. Chem. Ges. Ber., vii, 1485; Chem. Centr., 1875, 4). 


Tue author found the composition of this oil to be C 87°57, H 12-21, 
its boiling point 260°, and sp. gr. 0°9002 (Centr., 1873, 584), and 
from these data he regarded it as a higher polymeride of turpentine 
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oil with the formula »(C,His). The vapour-density, as determined by 
Dumas’ method, is 8°94, while that of ordinary oil of turpentine is 
4°69, so that it is clearly a diterpene, CyHy. It exhibits a right- 
handed rotatory power of 19° at ordinary temperatures with Wild’s 
polariscope. 

G. T. A. 


Camphenes. By J. R1span (Compt. rend., lxxx, 1307—1311). 


Contrary to Berthelot the author finds that the hydrochloride of 
terebenthene, C,oH,s.HCl, is converted into a camphene by the action 
of alcoholic potash in a sealed tube. This camphene fuses at 45°—47° 
and boils at 1&6°—157°. Its density at 80° is 0°821, and it has in solu- 
tion a levogyratory power = 53°8°. By heating the monohydrochlo- 
ride of terebenthene with twice its weight of sodium acetate for 24 
hours at 170°, and then distilling, another camphene, chemically iden- 
tical with the former, but without action on polarised light, was 
yielded by the distillate. From hydrochloride of terebene the author 
also procured a third camphene which he regards as probably isomeric 
with the last. 
R. R. 


Transformation of Laurel Camphor into Camphene and the 
Inverse Tranformation. By J. Risan (Compt. rend., lxxx, 
1381—1384). 


LavrREL camphor (C,H,O) was first changed into Borneo camphor 
(CioHis0), by Baubigny’s process, and the latter substance was con- 
verted by heating with hydrochloric acid into CjHy,.HCl, which 
possessed no rotatory power. By treatment with alcoholic potash 
this substance yielded a solid crystallised camphene melting at 47°, 
boiling at 157°, and forming with HCl a monohydrochloride having 
the characters of the hydrochlorides of camphene. 

For the inverse transformation, levogyratory camphene, derived 
from French essence of turpentine, was oxidised by potassium dichrom- 
ate and dilute sulphuric acid in quantity insufficient to saturate the 
oxides produced in the reaction. The mixture was heated for 16 
hours, with reflux of the hydrocarbon, when crystals of camphor were 
found in the cooler parts of the apparatus, and purified by distillation 
in a current of steam and by fractional sublimation. The rotatory 
power is in the opposite direction to that of ordinary camphor, being 
[e], = — 13°7°. This shows that to obtain a camphor which deflects 
polarised light in the same direction as laurel camphor, we must begin 
with a dextrogyratory camphene derived from English essence of 
turpentine. 

From the camphor thus synthetically produced the author obtained 
camphoric acid having rotatory power [a], = —6°.5 and melting at 
197°—198°, the acid derived from common camphor melting, according 
to the author’s experiments, at 187°. 

R. R. 
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Distinctions between the Isomeric Hydrochlorides having 
the Formula C,,H,,.HCl. By J. Rispan (Compt. rend., lxxx, 
1330—1332),. 


A summary of the information already abstracted in this Journal is 
given, and curves are drawn to show the influence of boiling water on 
several members of the group. A scheme for detecting an unknown 
hydrochloride of the series is also described. 

B. J. G. 


Action of some Monatomic Sodium-alcohols on Camphor. 
By R. D. Sinva (Bull. Soc. Chim. [2], xxiii, 225). 


MoNOBROMO-CAMPHOR was heated for 15 hours to 145°—150° with an 
equivalent of sodium-ethylate in sealed tubes. The product of the reac- 
tion when distilled yielded alcohol and a solid crystalline substance of 
peculiar odour, which came over between 220° and 240°. Sodium bro- 
mide remained behind. It was probable therefore that the monobromo- 
camphor had either lost HBr, or that OC,H; had been substituted for 
bromine. Since the body so obtained did not combine except by sub- 
stitution, the latter hypothesis was adopted; however, its analysis has 
not yet been satisfactorily executed. The action of normal and iso- 
propyl sodium-alcohols upon monobromo-camphor appears to yield 
similar products. 
J. W. 


Monobromo- and Dibromo-camphor. By J. pe MonrTGoLrigr 
(Bull. Soc. Chim. [2], xxiii, 253—256). 


TuE viscous liquid obtained, sometimes in considerable quantity, in 
the preparation of monobromo-camphor, is neither an isomeride nor a 
body of definite composition ; nevertheless, when it is allowed to stand 
undisturbed for some months, a large quantity of crystallised mono- 
bromo-camphor separates from it. The liquid substance appears to be 
produced by over-heating. 

Monobromo-camphor is but slightly soluble in alcohol, but very 
soluble in chloroform, carbon tetrachloride and benzene. It sublimes 
easily. When it is acted on by nascent hydrogen the original camphor 
is regenerated. This hydrogenation is most easily effected by a 2 per 
cent. sodium amalgam with an alcoholic solution. Dibromo-camphor 
is most easily prepared by heating one molecule of camphor and four 
of bromine in sealed tubes. A large quantity of some liquid body is 
produced at the same time, so that the dibromo-camphor does not ° 
always crystallise immediately. It is best to leave the liquid at rest 
until it solidifies; the yield is, however, small under all circum- 
stances. 

This body does not sublime appreciably at 100°. It is less soluble 
in alcohol than monobromo-camphor, but dissolves in the solvents 
before mentioned, and presents generally the properties of the mono- 
brominated variety. 

The bromo-derivatives of camphor unite with acids in a man- 
ner similar to that of camphor itself, and it would seem that the 
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viscous liquid obtained in the preparation of these derivatives is an 
unstable compound of the brgmo-compound and hydrobromic acid, 
together with a small quantity of some hydrocarbon. This product 
is in fact strongly acid, and when exposed in a capsule slowly evolves 
hydrobromic acid while the bromo-derivative crystallises. 

The compounds C.H,.02.Br, and Cx H,;BrO,.Br, are also capable of 
being formed, but they are exceedingly unstable, and are destroyed 
during desiccation. 

The form and angular measurements of mono- and dibrom-camphor 
are given in the communication. LW 


Synthesis of Aromatic Acids. By W. Weir and A. Lanpvott 
(Deut. Chem. Ges. Ber., viii, 715—722). 


WueEN the bromaniline melting at 63°—64° is treated with carbon 
sulphide and alcohol, it is converted into the corresponding thio-urea, 
which, when heated with concentrated hydrochloric acid to 150°—160°, 
is converted into bromophenylic mustard-oil or monobromophenylthio- 
carbimide, CS.N.C,H,Br, melting at 60°—61°. On heating it with 
precipitated copper to 180°—200°, a nitril is formed, which, when heated 
with concentrated hydrochloric acid to 180°, is converted into para- 
bromobenzoic acid. 

When metatoluidine is treated like bromaniline, it first yields the 
thio-urea, CS(NH.C,H;.CH;)2, crystallising from alcohol in needles 
melting at 122°. The corresponding thiocarbimide is a colourless 
liquid, boiling at 244°, and having a very pungent smell. When 
heated with copper to 200°—230°, it is converted into the nitril of 
metatoluic acid, melting at 109°5°. — 


8-Dichlorobenzoic Acid. 
By F. BeiLste1n (Deut. Chem. Ges. Ber., 813—815). 


Tuts acid is obtained by heating orthochlorobenzoic acid with potas- 
sium dichromate and fuming hydrochloric acid to 180°. It crystal- 
lises from water in thin glistening needles; melting at 150°, and 
boiling at 301°. 1,000 parts of water dissolve at 11°, 0°8381 of the acid. 
(C,H;Cl,0.)2Ba + 3H,O crystallises in glistening needles. 100 paris 
of water dissolve of the anhydrous salt at 14°4° 2°513, and at 16 
2°641. (C,H;Cl,0,).Ca + 2H,0 is readily soluble, and forms needles. 
(C;H;Cl,0.),Pb + HO is a precipitate, slightly soluble in boiling 
ulcohol, from which water precipitates it in needles. [C;H;Cl,0,]Cu + 
2H,0 is a pale blue precipitate. C;H;Cl,0,.C,H; boils at 271°; 
C,H;Cl,0.NH, forms glistening needles, melting at 155°. . 
C. S. 
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Nitrobenzoic Acids. By F. Firrica 
(Deut. Chem. Ges. Ber., viii, 710—712, and 741—743). 


In reply to different chemists, the author maintains that there exists a 
fourth nitrobenzoic acid, melting at 127°. On reducing it, no amidoben- 
zoic acid is formed, but a body having the empirical formula C,.H,,N,0, 
crystallising from hot water in large brilliant plates melting at 125°; 
it combines both with bases and with hydrochloric acid. 

The following are the characteristic differences between the meta- 
acid and this new acid :— 


Meta-acid. New acid. 


C;H;(NO,)O, m.p. 140° 127° 
C;H;(NH.)O, ,, 174° 154° 


Zinc double salt, white needles, Yeltowish needles, 
melting at 250°. melting at 145°. 


The fifth ‘‘ dinitrobenzoic acid,” which the author has described as 
obtained from nitrotoluene (Dewt. Chem. Ges. Ber., viii, 256), is mono- 
nitrophthalic acid. 

C. S. 


Note on Chlorosalicylic Acid. By F. Briusrein 
(Deut. Chem. Ges. Ber., viii, 816). 


By the action of phosphorus pentachloride this acid yields a chloride, 
which water reconverts into the original compound, only traces of a 
dichlorobenzoic acid being formed. ao“ 


Benzenedisulphonic Acid. By L. Barru and C. SENHOFER 
(Deut. Chem. Ges. Ber., viii, 754—755). 


WueEn benzenesulphonic acid is heated with oil of vitriol, it is first 
converted into the metadisulphonic acid; but if the action be allowed 
to continue, and the temperature be raised, the para-compound is prin- 
cipally obtained. V. Meyer has also observed these facts, which ex- 
plain why some chemists, on distilling the disulphonic acid with 
potassium cyanide, obtained isophthalic nitril, and others the nitril of 
terephthalic acid. oa 


Bromobenzenesulphonic Acids. By H. Limpricur 
(Deut. Chem. Ges. Ber., viii, 729). 


Tur supposed new bromobenzenesulphonic acid obtained from bromo- 
benzene and sulphuric acid is identical with that prepared from sulph- 


anilic acid. a« 
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Phenylsulphonic Acids. By E. ScuréprEr 
(Deut. Chem. Ges. Ber., viii, 759—760). 


WuEN the methyl or ethyl ethers of the two phenolsulphonic acids are 
distilled with potassium cyanide, they are almost completely destroyed, 
and only traces of nitrils are formed, the para-acid yielding that of tere. 
phthalic acid, and the meta-acid anacid which dissolves in ether. While 
phenolmetasulphonic acid yields no quinone on oxidation, the para- 
compound yields it in quantity, and sulphanilic acid gives such a 
yield that it may be used in the place of quinic acid. ‘ 
. & 


On two Isomeric Anthracene-monosulphonic Acids, and on the 
Oxyanthracenes (Anthrols) derivable from them. By 
Emit Linke (J. prakt. Chem. [2], xi, 222—229). 


OnE part of pure anthracene was heated with concentrated sulphuric 
acid in a water-bath, with constant stirring, till most of the anthra- 
cene was dissolved. This was known by its giving a light brown 
colour on addition of water to a small portion. During solution sul- 
phurous anhydride is evolved; and if the action be allowed to go too 
far, tarry products are formed. 

The lead salt was formed, and the lead removed with sulphuretted 
hydrogen. The free acid was again neutralised with lead carbonate, 
and the solution evaporated to crystallise. The @-salt separated in 
prisms and crystalline crusts; it was purified by recrystallisation. On 
further concentration, the «-salt separated out in warty masses. A 
much larger quantity of a- than of 8-salt was produced. 

a-Anthracenesulphonic acid, C\H,SO;H, was prepared from the lead 
or barium salts by precipitation with sulphuric acid. It crystallises in 
yellow prisms or tables. The a-lead salt, (C\yHsSO3)2Pb + 4H,0, 
crystallises in light yellow scales: it dissolves easily in hot water, but 
is less soluble in cold water. The a-barium salt, (C,H »SO;).Ba + 
6H,O, crystallises in yellow needles, and is much more soluble in 
water than the 8-salt. The sodium salt crystallises in microscopic 
scales. 

B-Anthracenesulphonic acid, C\yHsSO3H, crystallises in long well- 
developed prisms, difficultly soluble in water, and permanent in the 
air. The lead salt, (C,4H,SO;),Pb + 7H,O, crystallises in yellowish 
prisms, and is very sparingly soluble in either hot or cold water. The 
barium salt is more soluble than the lead salt, and crystallises m 
nacreous plates containing 7H,O. The sodium salt is sparingly solu- 
ble in water. 

Preparation of the isomeric Anthrols—The anthrols were prepared 
by fusing the potassium salts of the two acids with potassium hydrate 
in a silver basin, till a small quantity taken out gave a copious pre- 
cipitate on being dissolved in water, and treated with an acid. The 
crude a-anthrol is a brownish-black mass; the 8 is dark green. The 
crude products were dissolved in ether, which leaves some tarry matter 
undissolved, and filtered. The filtrate was evaporated to dryness in al 
atmosphere of carbonic anhydride. As both anthrols are very easily 
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soluble in alcohol and ether, the crystals, deposited from a solution in 
these solvents are indistinctly formed. On adding water to an alco- 
holic solution, they may be obtained well crystallised. During all 
operations, the air should be replaced by carbonic anhydride. 

a-Anthrol crystallises in brilliant yellow needles, easily soluble in 
alcohol, ether and benzene, not so easily soluble in chloroform. It is 
insoluble in water. On boiling with aqueous potash, it is oxidised to 
a dark brown body. It decomposes without fusion at 250°. Substi- 
tution-products are formed by bromine and sulphuric acid. 

8-Anthrol crystallises in yellow prisms; it is less soluble in alcohol 
and ether than its isomeride. It oxidises to a green body on ex- 
posure to air. 


W. R. 


Hydroquinonecarbonic Acid. By P. v. Rakowski 
and W. Leprert (Deut. Chem. Ges. Ber., viii, 788—790). 


Tus acid (oxysalicylic) is most conveniently obtained by fusing with 
potash the bromosalicylic acid which, when distilled with lime, yields 
parabromophenol melting at 63°—64°. When the acid is carefully 
heated to 215°, it is resolved in carbon dioxide and pure hydroquinone ; 
but on distilling it over the naked flame, a little pyrocatechin is also 
formed. When parabromophenol is fused with potash, it is converted 
into resorcin, showing that a molecular change takes place, which is 
not the case in the formation of oxysalicylic acid from bromosalicylic 


acid. 
C. S. 


The Nature and Constitution of Tannic Acid. By H. Scuirr 
(Annalen der Chemie, clxxv, 165—176). 


Composition of the Tannates.—In the author’s former paper (‘bid., 
elxx, 43), he showed that tannin might be regarded as an ethereal 
anhydride of gallic acid having the formula C,,HiO,, and that six 
atoms of hydrogen in it could be replaced by three of lead, form- 
ing an anhydrous salt. It remained to be ascertained how far this 
formula for digallic acid corresponded with the analytical results 
obtained by other chemists who had examined the tannates. It should 
be observed that Mulder, twenty-six years ago, gave C,H,0, as the 
empirical formula of tannin, although he afterwards changed it to 
C\,Hi205, so that he might represent gallic acid, C,,H,.O,, as a direct 
oxidation-product. 

The author has compared the results of the analyses of various 
tannates obtained by different chemists, as given in Gmelin (vii, 889— 
895; English edition, xv, 458), with the theoretical numbers obtained 
from the formula C,HiO,, and in most instances finds that they 
agree tolerably well. The ammonium, potassium, and sodium salts 
analysed by Buchner have the composition C\,H,(NH,)O,, a 


and C,,H,NaO, respectively: the two barium salts are Bat 


C,,H,O, 
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The antimony salts obtained from tartar emetic 


and from antimony chloride by precipitating them with tannic acid, 
C,,H,O, (OH).Sb 
are OH.Sb€ and SCuH.0.+H,0. The bismuth salt 
Cu.H,O, (OH).Sb 
C,\,H.(Bi0)0O, 
is OH.Br¢ , the copper salt C,,H,Cu;O,, the mercuric salt 
C\.H.(Bi0)O, 
Hg.C\,H,O, Hg:. C,,H,0, 
CisHsOx , and the mercurous salt CuH.O. ‘ 
Hg. C,,H,O, Hg, ° C,,H,0; 
Formule are also assigned to the various compounds obtained by the 
action of ammonia on the mercuric and mercurous salts. The cad- 
Ca—C,,H,O,—_Cd—C,,H,0, 
mium salt is CuHO. , and one of the 
Cd—C,,H,0,—-Cd—C,,H,0, 
lead salts has an analogous form, namely, 
Pb—C,,H,O,—Pb—C,,H,O, 
CisHsOx + 2H,0, 
Pb—C,,H,0,—Pb—C,,H,0, 
besides which there are five other lead salts,— 


ol 4H,O;—Pbh—CiH0, 
\O,,H.0;—Pb—C,,H,0, 


C,,H,O,—Pb—OH 


+ H,0O; Pb.C,,H,O, + 4H.0 ; 


di 
PoC 


C,,H.O,—Pb—OH 
C,,H,(Pb,OH)O,—Pb—OH 


C,,H,(Pb.OH)O,—Pb—OH 


onl P< 


There are also nine different formule assigned to the compounds 
obtained from ferric salts under varying circumstances. 

It is worthy of remark that all the salts above mentioned, although 
prepared from comparatively impure digallic acid, give relatively 
good analytical results, thus furnishing further confirmation of the 
formula derived from the synthesis of tannic acid. 

C. E. G. 


Vanillic Acid. By F. Tinmany 
(Deut. Chem. Ges. Ber., viii, 509—515). 


ALTHOUGH ordinary oxidising agents do not convert vanillic aldehyde 
into the corresponding acid, this acid may be obtained by treating a 
warm solution of coniferin with potassium permanganate. The action 
being ended, the solution is filtered, concentrated by evaporation, 
acidified, and digested at a gentle heat for some hours in order to 
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decompose the saccharo-vanillic acid which is first formed. It is 
then agitated with ether, in order to extract the vanillic acid, and by 
evaporating the ethereal solution, vanillic acid is obtained in the solid 
state. It is easily soluble in alcohol, less soluble in ether, and slightly 
soluble in water, from which it separates in transparent shining white 
needles, which have a faint odour of vanilla, melt at 211°—212°, 
and sublime at a higher temperature. Analysis gave numbers corre- 
sponding with the formula C;H,O, and it is doubtless monomethylproto- 
OH 
catechuic acid, CHH;(OCHs) 
COOH. 


This acid does not react with ferric chloride, and heating with strong 
hydrochloric acid, or fusion with potash, converts it into protocatechuic 
acid. The potassium salt and ammonium salts crystallise well, and are 
easily soluble in water. One of the least soluble salts is the lead salt, 
which forms a white precipitate. The silver salt may also be obtained 
as a precipitate if concentrated solutions are employed, but it readily 
decomposes. 

The author hopes soon to describe the alcohol corresponding with 
vanillic aldehyde. 

Experiments have been made, in conjunction with Reimer, on the 
synthetical preparation of vanillic acid. When protocatechuic acid is 
treated with potassium hydrate and methyl iodide at 140°—150°, a 
monomethylprotocatechuic acid is obtained, but it is not identical with 
vanillic acid ; and when dimethylprotocatechuic acid is heated to 140° 
—150° with hydrochloric acid, half the methyl is eliminated, as chlo- 
ride and two monomethylprotocatechuic acids are produced. One of 
these is identical with vanillic acid, and the other is identical with 
the monomethylprotocatechuic acid obtained by heating protocatechuic 
acid with potash and methyl iodide. These results appear to indicate 
that vanillic acid and its isomeride are hydroxylised methyloxybenzoic 
acids, but it is impossible to say which is the meta-compound and 
which is the para-compound. 

T. B. 


Saccharovanillic Acid. By Timmann and REIMER 
(Deut. Chem. Ges. Ber., viii, 515—518). 


Wuen coniferin solution is oxidised by potassium permanganate, as 
described in the last paper, and the solution is rapidly boiled down in 
a retort, it deposits crystals, which are insoluble in ether, and these 
were found to consist of a glucoside of vanillic acid, C,sH,O,. This 
saccharovanillic acid forms small white prismatic needles, which con- 
tain one molecule of water, melt at 211°—212°, and are decomposed 
at a higher temperature, with production of a sublimate of a vanillic 
acid, and a residue of charcoal. When it is boiled with hydrochloric 
acid, or digested with emulsin, glucose and vanillic acid are pro- 
duced. It has a strong acid reaction, is soluble in alcohol, and does 
not react with ferric chloride. 

Saccharovanillic aldehyde is doubtless formed as an intermediate 
product, but the authors have not yet isolated it. 
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A saccharo-salicylic acid appears to be formed when salicin is 
treated with potassium permanganate, the first product having been 
found to contain no free sugar, but after digestion with hydrochloric 
acid, sugar was found in abundance. 

The authors intend to extend their investigation to other glucosides, 
more especially with a view to determine how far glucose accompanies 
the aromatic nucleus during oxidation. 


T. B. 


Reaction of the Mustard-oil (Sulphocarbimide) obtained 
from Parabromaniline with Copper Filings. By Weitn 
and Lanpott (Deut. Chem. Ges. Ber., vii, 1746; Chem. Centr., 
1875, 69). 


PARABROMOBENZOIC acid melting at over 250°, was obtained, but only 
in small quantity. . 
G. T. A. 


On Chlorophenylic Mustard-oil (Chlorophenylsulphocarbi- 
mide) and its Derivatives. By F. Betnsrein and A. Kursa- 
tow (Deut. Chem. Ges. Ber., vii, 1489; Chem. Centr., 1875, 4). 


DIPARACHLOROPHENYL-SULPHUREA CS(N.C,H,Cl.H)2, was prepared from 
parachloraniline (obtained by reduction of solid C;,H,CINO,), carbon 
disulphide, and alcohol. It forms brilliant white needles, which melt 
at 168°. To convert it into parachlorophenyl-sulphocarbimide, 
CSNC,H,Cl, iodine was added to a boiling alcoholic solution. In 
this reaction, large quantities of the hydriodide of parachloraniline are 
also formed as the final product of decomposition of sulphurea, toge- 
ther with parachlorophenylurethane and _triparachlorophenyl]-guani- 
dine. Parachlorophenyl-sulphocarbimide forms long brilliant needles, 
which melt at 45°—47°. On heating with copper-filings, it is decom- 
posed, with formation of a nitril, which, when boiled with an alkali 
and precipitated with hydrochloric acid, gives rise to an acid, possess- 
ing all the properties of parachlorobenzoic acid. 
G. T. A. 


Derivatives of Dimethylaniline. By A. Weber 
(Deut. Chem. Ges. Ber., viii, 714—715). 


WueEn this compound is dissolved in 12—15 times of acetic acid and 
concentrated nitric acid is added, a crystalline precipitate of mononi- 
tro-dimethylaniline is formed. It is sparingly soluble in hot water, 
freely in alcohol, ether, and benzene, and crystallises in needles melting 
at 162°—163°. It does not combine with hydrochloric acid. On 
adding bromine to a solution of dimethylaniline in acetic acid, and 
diluting this with water and soda-lye, monobromodimethylaniline is 
precipitated, crystallising from alcohol in silvery plates melting at 
55°, Its hydrochloride is deliquescent, and forms a crystalline platinum- 
salt. 
C. 8. 
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The Action of Reducing Agents on the Nitranilides of 
Salicylic Acid. By C. Bett (Chem. News, xxxi, 244). 


Tue author has examined the action of reducents upon the a- and 6- 
nitranilides of salicylic acid. The former, which has been described 
by Waustrat, possesses strongly marked acid properties. By the 
action of tin and hydrochloric acid it is slowly dissolved, forming a 
double salt, which crystallises on cooling; this is redissolved in water 
and the tin removed by hydrogen splphide. On afterwards cautiously 
adding potash, a resinous mass is obtained, which must be repeatedly 
recrystallised from boiling water, The body may be more conveniently 
formed by treating the alcoholic ammonia solution of the nitranilide 
with hydrogen sulphide. The residue left on evaporation may be at 
once crystallised from boiling water. It is deposited in colourless 
crystals which melt at 143°. It is a powerful base, and its ammonia 
salt, freed from excess of ammonia by standing over sulphuric acid, 
affords precipitates with salts of the heavy metals. Its ammonia is 
completely expelled on evaporation. Its formula is C,;H,(NH,) 
(NH,C;H;0.). The acid properties of this and the bodies to be 
described are manifestly due to the hydroxyl of the salicyl-radicle 
[C,H,(OH)CO}. 

The para-isomerides are easily obtained by similar processes from 
para-nitraniline. The para-nitranilide of salicylic acid forms brown 
crystals, insoluble in boiling water, but more soluble in alcohol and 
acetic acid than the meta-nitranilide. It melts at 229°—230°, while 
the a-compound melts at 218°—-219°. Its analysis agreed with the 
formula C,H,(NO.)(NHC;H;0,). Prolonged action of hydrogen sul- 
phide upon its alcoholic ammonia-solution, exerts but little influence, 
but it is rapidly reduced by tin and hydrochloric acid, with some 
alcohol. The crystals deposited from this solution contain but little 
tin. After removing the tin by hydrogen sulphide, a slight excess of 
ammonia is added, and the whole evaporated to dryness on the water- 
bath. The ammonia-compound at first formed is thereby decomposed, 
and the free base may be recrystallised from boiling water. The salicy]- 
paraphenylenediamine crystallises in straw-coloured needles, which 
melt at 158°. Its formula was found to be C,H,(NH.)(NH,.C;H,0.). 
It has but feeble basic properties, and it is not affected by dilute acids, 
but from its solution in dilute ammonia, hydrochloric acid separates 
the hydrochloride. It is distinguished from its meta-isomeride by its 
slight solubility in boiling water, and its feeble basic properties. 


H. P. 


On Guanidine-derivatives—Formoguanamine. By M.Nencx: 
(Deut. Chem. Ges. Ber., vii, 1584; Chem. Centr., 1875, 51). 


Tue author has obtained a new base, which he calls formoguanamine, 
by heating dry guanidine formate. It crystallises in white rhombic 
needles, has the composition C;H;N;, and resemb:es guanamine in pro- 
perties. It has a faint alkaline reaction, is easily soluble in hot water, 
but only slightly soluble in alcohol, and forms with acids crystalline 
salts easily soluble in water. Heated in the dry state in a test-tube, 
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it melts and sublimes, but with partial carbonisation. Heated in 
capillary tubes in a bath of sulphuric acid, it does not melt at 350°. 
Guanamine prepared from guanidine acetate melts at 265°. The nitrate 
crystallises in rhombic needles and prisms; the chloride consists of 
anhydrous rhombic plates, and forms a chloroplatinate which crystal- 
lises in fine columnar masses of the rhombic system. Guanidine chlor- 
acetate, heated in the dry state to 170°, is decomposed, with strong 
carbonisation. 

The alcoholic extract of the mass, after half-an-hour’s heating, still 
contained unaltered guanidine chloracetate, but not, as was expected, 
glycolyl-guanamine. Guanidine oxalate and carbonate yielded, on 
heating, amorphous condensation-products with evolution of ammonia, 
By the action of chlorocarbonic ether upon pure guanidine, guanido- 
dicarbonic ether was obtained. This ether is insoluble in water, but 
dissolves easily in absolute alcohol and ether, and with tolerable facility 
in dilute alcohol, especially on heating. It melts at 162°, in capillary 
tubes. It is decomposed by dilute sulphuric and hydrochloric acids, 
and forms, when treated with ammonia, urethane, and a new base, 
guanoline, CsH¢H;O,. The last body crystallises from aqueous or alco- 
holic solutions in crystalline plates of the rhombic system, which 
contain one molecule of water, and is easily soluble in alcohol and 
water, but only to a small extent in ether. Hydrated guanoline melts 
in capillary tubes, exactly at 100°; the anhydrous base between 
114° and 115°. Guanoline nitrate crystallises in rhombic prisms; so 
also does the sulphate. The author goes on to discuss the origin, 
formation, and constitution of these compounds. 

G. T. A. 


A new Class of Azo-compounds. By V. Meyer and G. Asin 
(Deut. Chem. Ges. Ber., viii, 751—752). 


WHEN aqueous solutions of diazobenzene sulphate and sodium-nitro- 
ethane are mixed, a yellow oil separates out, which soon crystallises. 
It dissolves in dilute potash with a blood-red colour; on adding to the 
filtered solution dilute sulphuric acid, the pure compound is obtained 
as a chrome-yellow precipitate. This body is azonitroethyl-pheny, 
C.H;N.C.HiNO,. It crystallises from hot alcohol in yellow rectan- 
gular plates, melting with decomposition at 136°—137°. It is an 
acid like nitro-ethane; the potassium-salt crystallises from strong - 
potash in reddish-yellow plates, and the ammoniacal solution gives the 
following precipitates :—with silver nitrate, reddish-brown; zinc and 
mercuric chloride, yellow; copper sulphate, yellowish-green; lead 
acetate, brownish-yellow. The new compound may be boiled with 
water or potash without change; neither is it decomposed by hydriodic 
acid. It resembles, therefore, more the azo- than the diazo-compounds. 
In concentrated sulphuric acid it dissolves with a deep reddish-violet 
colour, and tin and hydrochloric acid reduce it to a colourless com- 


pound. 
C. 8. 
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Diazophenyl Compounds. By F. WEsELSsKy 
(Chem. Centr., 1875, 152). 


By treating phenol with nitrogen trioxide, diazo-phenol and mononitro- 
phenol, the latter, as nitrate, are obtained ; the reaction probably takes 
place in two stages— 


(1.) C,H;.0H + 2N,0; = C,;H,N,O + 2NO°H. 
(2.) 20,H;.0H + N,O; = 2(C,H,.NO,.0H) + H,0. 


M. M. P. M. 


Action of Ethyl Iodide on Silver Azobenzoate. By P. GoLuBEFF 
(Deut. Chem. Ges. Ber., vii, 1651; Chem. Centr., 1875, 52). 


Two compounds are formed in this reaction. One of them is an acid 
crystallising in nearly white needles, and furnishing well-crystallised 
salts. Analysis gave the formule C,;HisN,O, and Ag.C,,HisN,O,. 
The constitution of the acid is, therefore, C,,Hs(C,H;).N.0O,. The 
second body forms irregular crystals, which melt between 74° and 76°. 
These compounds are different from the ether obtained by Strecker 
from azobenzoic acid, which melt at 90°—92°. They both give the 
same acid, C,,H,,N.O, or C,.H,(C2H;)N20;, on treatment with an alco- 
holic solution of caustic potash. 


G. T. A. 


A Phosphorus-compound analogous to Diazo-benzene. 
By A. Micuae is (Deut. Chem. Ges. Ber., viii, 499). 


Wuen spontaneously inflammable phosphuretted hydrogen is passed 
into phosphenyl chloride for several days, PH, is absorbed, hydro- 
chloric acid and non-spontaneously inflammable phosphoretted hydro- 
gen pass off, and there remains a yellow viscous fluid, which, when 
treated with water or alcohol, yields a yellow solid consisting of diphos- 
phobenzene, P,C;H,O. (Kekulé’s view that diazobenzene is N,C,H,O, 
and not N.C,H,, is thus confirmed). It has aslight phosphoric odour, 
and is insoluble in alcohol or water, but easily soluble in ether or 
carbon disulpbide. Air at the ordinary temperature does not oxidise 
it, but when heated it burns with a smoky flame, and hot nitric acid 
dissolves it readily, phosphoric acid and phosphenylic acid being pro- 


duced. When the viscous liquid produced by the action of spontane- 


ously inflammable phosphuretted hydrogen on phosphenyl chloride 
is distilled, phosphenyl chloride passes over, and a splendid red powder, 
having great covering power, remains behind. This substance will be 
investigated. 


7.3 


Substituted Phenylphosphines. By J. ANANOFF 
(Deut. Chem. Ges. Ber., viii, 491—493). 


Diethylphenylphosphine, P.C.Hs.(C2Hs)2, is prepared by gradually 
adding phosphenyl chloride to zinc-ethyl, both being diluted with 
benzene ; and when this solvent is removed by distillation, the zinc 
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chloride compound of the new base remains as a viscous fluid. This 
compound is first decomposed by a solution of sodium carbonate, and 
is then saturated with caustic potash, which causes the separation of 
the new base as an oily layer. Diethylphenylphosphine is a colourless 
pungent fluid, boiling at 221°9° (corr.), and having a specific gravity of 
0°9571 at 13°. It is but slowly oxidised in the air, but if heated in 
oxygen, it explodes, carbon being deposited. Pure chlorine causes its 
ignition, but chlorine diluted with air converts it into the normal 
chloride, P.CsH;(C2H;)2Cl,, and sulphur unites with it, forming the 
corresponding sulphide. Although diethylphenylphosphine is a dis- 
tinctly characterised base, well-defined salts have not been obtained 
from it. With hydrochloric acid, it yields a solid monohydrochloride 
and a liquid dihydrochloride, both being unstable and ill-defined, and 
the addition of platinum chloride to the hydrochloric solution of the 
base, causes the precipitation of a crystalline-yellow salt, containing 
[PC.H,(C.H;)2HCl].PtCk. 

Diethylphenylphosphine chloride, PC,H;(C.H;)2Ch, is produced as 
indicated above, and forms a thick oily liquid which fumes slightly in 
the air, and has a faint but not disagreeable odour. Heat decom- 
poses it, with separation of carbon, but if strongly cooled, it becomes 
solid and crystalline ; when dissolved in cold water, it yields an opal- 
escent solution which becomes clear on heating. 

Diethylphenylphosphine oxide, PCsH;.(C2H;).0, is very slowly formed 
by direct oxidation, but it can be readily prepared by evaporating an 
aqueous solution of the chloride and removing the last trace of hydro- 
chloric acid by means of silver oxide : 


PC,H;(C.H;)2Cl, + H,O = PC,;H;(C:H;)20 + 2HCl. 


When the crude oxide is distilled, it condenses to a crystalline solid, 
which has a fruity odour, is very soluble and deliquescent, melts at 
55°—56°, and boils above 360°. 

Diethylphenylphosphine sulphide is a viscous substance, formed by 
the direct combination of the base with sulphur. It is almost inso- 
luble in water, has an unpleasant smell, solidifies in a freezing mixture, 
and boils above 360°. 

Triethylphenylphosphonium iodide, P.(C,H;),;CsHsI, is produced by the 
direct union of diethylphenylphosphine and ethyl iodide, and forms 
white needles which melt at 115°, and are not decomposed by aqueous 
potash, but silver oxide acts on it, with production of the hydrate. 
This hydrate is a white crystalline alkali, capable of precipitating 
aluminium or copper salts. A platinum salt [PC;H;(C.H;);Cl].+PtCh, 
was obtained in orange-yellow leaflets, which melt below 100°. 

Methyl-diethyl-phenylphosphonium iodide, PC,H;(C.H;),CH;I, was 
prepared in the same manner as the triethyl base, methyl iodide being 
used in the place of ethyl iodide. It forms snow-white crystals, which 
melt at 95°. The hydrate and platinum salt resemble those of the last- 
described base. 

Dimethylphenylphosphine, PC,H;.(CH;)2, was prepared like the 
diethyl compound, and forms a colourless, highly refracting liquid, 
insoluble in water, boiling at 192° (corr.), and having a specific gravity 
of 0°9768 at 11°. It has a much more powerful odour than the diethyl 
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base, and is oxidised: more readily, crystalline needles of the oxide 
being formed. It yields hydrochlorides resembling those of the 
diethyl-compound, but its platinum-salt is more soluble than the 
diethyl salt. The following derivatives of dimethylphenylphosphine 
were obtained : 


Ethyldimethylphenylphosphonium iodide. 
Ethyldimethylphenylphosphonium hydrate. 
Ethyldimethylphenylphosphonium platino-chloride. 
Trimethylphenylphosphonium iodide. 
Trimethylphenylphosphonium hydrate. 
Trimethylpbenylphosphonium platino-chloride. 


It will be noticed that, in the following cases, the difference in boil- 
ing point for each CH, is 15°. 


Boiling points. 
Phenyl phosphine .............. 160° 
Dimethylphenyl phosphine ...... 190° 
Diethylphenyl phosphine ........ 220° 


Derivatives of Phosphenylic Acid. By E. Benzincer 
(Deut. Chem. Ges. Ber., viii, 500—502). 


BroMINE acts on phosphenylic acid in accordance with the following 
equation, but the monobromobenzene undergoes further bromination : 


C;H;PO(OH). + H.O + Br, — C,H;Br + PO(OH); + HBr. 


Nitrophosphenylic Acid, CsH,NO,PO(OH)..—When phosphenylic 
acid is heated to 100° with fuming nitric acid, and the product is 
evaporated and placed over sulphuric acid, crystals of the nitro-acid 
are slowly deposited. It forms a white crystalline mass, which defla- 
grates when strongly heated, melts at 140°, and is easily soluble in 
water, alcohol, or ether. The bariwm salt, C;Hs,NO,PO.O,Ba, forms a 
yellowish-white precipitate, and the silver salt, C;sHsNO,.PO.(OAg)., 
was obtained as a yellow precipitate soluble in hot water, when heated 
from which it separates in white leaflets. 

Tin and hydrochloric acid reduce nitrophosphenylic acid, an amido- 
acid being produced, which this crystallises in long needles yielding 
ammonia with potash. It is under investigation. — 


Indol. By M. Nencxi (Deut. Chem. Ges. Ber., viii, 722—729). 


WHEN serum or egg-albumin is digested with pancreas, each yields 
about the same quantity of indol, but glue (which, as is known, does 
not yield tyrosine), gives only a trace, probably due to the pre- 
sence of a little albumin in the gland. The other products of the 
pancreatic digestion of albumin are ammonium carbonate and vale- 
rianic acid (8; gram from 1 kilo. of albumin). 

The liquid, even before it begins to smell, contains micrococci and 
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bacteria, which are the producers of the indol, not only in artificial 
digestion, but also in the living body, because they are not only always 
present in the intestines, but, as Kiihne and Hiifner have shown, the 
pure pancreatic ferment cannot convert albumin into indol. 

When nitric acid, containing not too much nitrous acid, is added to 
an aqueous solution of indol, a red precipitate is formed, consisting of 
nitrosoindol nitrate, CyHi3(NO)N2,NO;H. It is sparingly soluble in 
water and ether, insoluble in dilute nitric acid, but dissolves readily 
in alcohol. It is a very unstable body, and explodes when heated. 
By mixing its hot alcoholic solution with ammonia, and passing hydro- 
gen sulphide into it, glistening yellow needles of hydrazo-indol, 
C,.H,,N.NH 

| ,separate out. It melts at 140° to deep-blue liquid, and 
C,,H,;N.NH 
decomposes completely when more strongly heated. On heating it 
gently with alcoholic potash, a blue solution is formed, which turns 
purple on the addition of hydrochloric acid. This new colouring 
matter appears to be azo-indol. 

When indol suspended in water is acted on by ozonised air, it 
is oxidised to indigotin, but the yield is small, on account of the further 
oxidation of this compound. . 

C. $. 


Behaviour of Neurine towards Albuminoids. 
By J. Mauruner (Annalen der Chemie, clxxv, 178 —180). 


In a comparative experiment in which putrefying blood and a mix- 
ture of putrefying blood and neurine were distilled, it was observed 
that in the latter case there was no separation of coagulated albumin. 
This induced the author to examine the behaviour of neurine with albu- 
minoids, and he found that a very dilute neurine solution (1 or 2 per 
cent.) dissolved fibrin, when allowed to stand, or when boiled with it. 
This solution was not precipitated by alcohol, but the addition of acids 
produced a white flocculent precipitate, soluble in excess. The white 
flocks, after being washed with water and with alcohol, were dried 
and submitted to analysis, but no formula has been deduced from the 
results. White of egg behaves in a similar manner with neurine, the 
solution not being coagulated when boiled. 
C. E. G. 


The Inverting Constituent of Yeast. By E. Donaru 
(Deut. Chem. Ges. Ber., viii, 795—797). 


Tuis body is isolated by exhausting yeast with absolute alcohol and 
drying the pressed residue at a gentle temperature. It is then again 
exhausted with cold water, and the solution repeatedly filtered until it 
is free from yeast-cells. On shaking the filtrate with ether, the fer- 
ment separates out as a jelly, which, after being washed with water, 
and treated with absolute alcohol, is converted into white flakes. 

A very small quantity of this substance is sufficient to convert 
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cane-sugar in 10—15 minutes into inverted sugar. It does not act on 
starch or dextrin. Its composition is C = 40°5, H 6:4—69, N 9°4, 
which is not that of a proteid. Moreover, though the substance gives 
Millon’s reaction for proteids, its solution in glacial acetic acid does 
not give with sulphuric acid the violet reaction lately discovered by 
Adamkiewicz (p. 919 of this volume). C. 8. 


Physiological Chemistry. 


Coagulation of Blood, as influenced by Saline Solutions. By 
A. GautTieR (Compt. rend., lxxx, 1360—1363). 


Ir has been known since the time of Hewson (1770), that coagulation 
of the blood of oxen, sheep, dogs, or rabbits is retarded by the addi- 
tion of salt. Venous blood drawn from a rabbit was received into 
half its volume of a solution saturated with common salt at 0°. After 
six hours the coagulation was imperfect, and on the following day the 
corpuscles had subsided, while above them floated an almost colourless 
clot. Arterial blood from a dog was received into flasks containing a 
20-per cent. solution of salt kept at 8°. It was still fluid 18 minutes 
after its mixture with 17, 5, and 4 parts of salt to 100 of blood. 
Seventeen hours afterwards, the coagulum was best formed in that 
containing the most salt, while it had scarcely formed in that con- ° 
taining 4 per cent. 

With venous or arterial blood of oxen, sheep, dogs, or rabbits, the 
maximum retardation is caused by 5 or 6 parts of salt per 100 of 
blood. Chloride of potassium acts in the same way. Such a mixture 
is easily filtered and gives a slightly tinted plasma, which does not 
coagulate spontaneously, but yields a firm transparent clot on the 
addition of water. This plasma may be dried and pulverized, and when 
dissolved and filtered gives on dilution a spontaneous coagulum of 
ordinary fibrin. 

The author considers these facts irreconcilable with the view that 
coagulation is a vital phenomenon, and adduces several confirmatory 
experiments. The dried plasma was heated to 110° without greatly 
losing its solubility and coagulability. It was also found that coagula- 
tion was not prevented when blood was received into hydrocyanic 
acid, cyanide of potassium, arsenite of soda, curare, strychnine, or 
sulphuretted hydrogen. 

These experiments confirm the view that the death of the blood is 
essential for coagulation, and disprove the theory (Matthieu and 
Urbain) that coagulation is caused by the combination of carbonic 


acid with an albuminoid constituent of the plasma. 
M. L. 


Observations on Urine which Reduced Fehling's Solution, but 
did not affect Polarised Light. By M. Davin (Bull. Soc. 
Chim. [2], xxiii, 235—237). 


THE urine of a patient, supposed to be suffering from diabetes, re- 
duced Fehling’s solution, and became brown when treated with caustic 
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potash. The reduction of the copper, however, was not so easily 
effected as is generally the case with glucose; prolonged boiling was 
required, but eventually a deposit was obtained equivalent to 10 or 12 
grams of glucose per litre of urine. This urine, when parified by 
addition of basic lead acetate, &c., and examined by the saccharometer, 
produced no trace of deviation. 

To isolate the substance which reduced the copper solution, the 
liquor, after the addition of lead acetate, was rendered alkaline with 
ammonia, and a precipitate was obtained which contained no glucose. 
The filtrate, on being allowed to stand for a day, deposited a reddish 
precipitate, which appeared to be the substance sought for, since, after 
purification, and solution in water, it reduced Fehling’s solution 
abundantly, but had no action on a ray of polarised light. The death 
of the patient at this point put an end to further investigation. The 
urine was known to contain benzoic acid. 


J. W. 


On Chemical and Physiological Ferments. By A. Minrz 
(Compt. rend., Ixxx, 1250—1253). 


Ferments are of two kinds (1), those due to living organisms, and 
(2) chemical ferments, which have been characterised by Dumas as being 
devoid of the power of reproduction. A temperature of 25°—40° is 
necessary for the maximum effect of the former class, while chemical 
ferments act best at a decidedly higher temperature. The author 
makes use of chloroform to distinguish between the two classes of 
ferments. This substance arrests all fermentation due to living 
organisms, while it is without effect on chemical ferments. 

Experiments were made with milk, urine, solutions of cane-sugar, 
flesh, gelatin, starch-paste, &c., none of which substances showed 
signs of organised fermentation in presence of chloroform. Thus 
milk, to which had been added 3 per cent. of chloroform, remained un- 
coagulated for four months. Urine showed no ammoniacal fermenta- 
tion in two months. No lactic fermentation took place in sugar in 
presence of cheese, nor alcoholic fermentation in presence of yeast. 
On the other hand, the presence of chloroform was found to have ne 
appreciable effect in arresting the production of hydrocyanic acid in 
bitter almonds, the development of the essential oil of mustard, or 
the formation of glucose in starch and saliva, or in cane-sugar and 

east. 
. In the last instance not a bubble of carbonic anhydride was 
evolved, the inversion being due to a soluble ferment in the yeast 
analogous to diastase, while alcoholic fermentation is a parely physio- 
logical act. 

After being subjected to the influence of chloroform for some hours, 
beer-yeast is never as powerful in its action on saccharine substances 
as before. Lactic ferment appeared to resume its functions more 
easily, but prolonged contact caused death. 

The research is being continued. 

M. L. 
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On Marsh-gas Fermentation. 
By Leo. Poporr (Pfliger’s Archiv. fiir Physiologie, x, 113—146). 


Witi the view of throwing light on the development of marsh-gas in 
the intestine, the author investigated the formation of that gas where 
it occurs in large quantities, and is easily accessible to observation. 
He selected for this purpose mud obtained from the III at Strasburg, 
at points where drains enter it. The mass was of pulpy consistence, 
of a dirty grey colour, and had a peculiar smell frequently resembling 
that of faeces. Its reaction was mostly neutral or barely alkaline. A 
retort, holding from 1,000 to 2,0U0 c.c. was nearly filled with the mud 
(which had previously been mixed with some water) and inverted, the 
gas evolved being collected over mercury. A small quantity of air 
remained in the retort. The composition of the gas formed was 
tolerably constant and characteristic. It was colourless, almost odour- 
less, without action on litmus-paper, or on solutions of lead acetate or 
sodium nitroprussiate. Eudiometric examination showed that the air 
contained in the retort was in part mechanically expelled by the gas 
evolved, and in part gave off its oxygen to the decomposed mud, which 
readily absorbed it, so that when the oxygen had disappeared there 
still remained a considerable quantity of nitrogen in the mixture 
(35°98 p. c.). When the air was entirely expelled, carbonic acid and 
marsh-gas alone were present. During the first evolution of gas 
carbonic acid predominated ; as, however, the air disappeared it ap- 
proached in quantity to that of the marsh-gas—the latter being after- 
wards slightly in excess. The slime examined more closely was found 
to contain no saccharine matter, nor did the microscope show any ap- 
preciable quantity of starch. Besides amorphous inorganic matter 
and numerous crystals, it consisted of fibres and shreds of cellulose, 
and of numerous microscopic organisms. The latter consisted largely 
of micrococci, rod-bacteria, sarcinz, aud navicule. At the commence- 
ment of the experiment they were present in large quantities, and, 
after a time, increased so enormously that they could easily be seen 
with the naked eye. By inserting a thermometer in the retort and 
comparing it with one outside, the author found that during the fer- 
mentation heat was evolved. Thus, at a temperature of 6° to 7° C. 
the increase of heat amounted to 0°2°—0°4°; but, after fermentation 
had proceeded for two months, when the thermometer outside stood at 
about 5°, the temperature inside was always found 0°9—1° higher. As 
regards the influence of temperature on this fermentation, the following 
results were arrived at :—Marsh-fermentation increases very markedly 
with a rise of temperature up to a certain point, beyond which it 
diminishes till extinguished. The greatest evolution of gas occurred 
at about 40°; it began to diminish at 45°, and ceased at 50° to 55°. 
In answer to the question—Does the composition of the gas evolved 
remain the same during prolonged fermentation ?—the author found 
that, when the fermentation had lasted long, the marsh-gas in- 
creased in quantity ; at a low temperature this took place gradually, 
at a higher one more rapidly. Experimenting on the influence of 
various substances on this process, the author found that it was 
retarded by the following bodies (arranged according to the strength 
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of their action, beginning with the most powerful): potassium cyanide, 
quinine, potassium chlorate, chloroform, atropine, and woorara. One 
body only was found to increase it, viz., strychnine ; in large quantities, 
however, it acted in an opposite manner. The author likens the action 
of strychnine on the marsh-ferment to its action on living organisms. 
With a view to ascertaining which substances it is that can give off 
marsh-gas, either alone or in presence of marsh-ferment, the author ex- 
perimented with various bodies. He concludes that the development 
of marsh-gas occurs chiefly at the expense of the cellulose, and also of 
the bodies resembling it in chemical composition, as gum-arabic. This 
being the case, it is clear why marsh-gas is formed in large quantities 
where vegetable remains are present in abundance, as in bogs, moors, 
on the banks of rivers, &c., where cellulose is largely decomposed. 
This also explains the presence of marsh-gas in the human intestine 
(especially the large intestine), where the indigestible remains of food 
consist, to a great extent, of cellulose. In agreement with this are 
the experiments of Ruge, who found that on a vegetable diet large 
quantities of marsh-gas were formed in the intestine, this not being 
the case with a meat or milk diet. 
E. C. B. 


Action of Acids and Alkalis on the Ferment of the Liver. By 
W. Epstein and J. Miituer (Deut. Chem. Ges. Ber., viii, 679— 
682). 


THE finely divided liver of rabbits was employed in these experiments, 
the results of which showed that although a dilute aqueous solution 
of phenol prevented putrefaction, yet it did not retard the conversion 
of the glycogen into sugar by the action of the peculiar ferment of 
the liver. If to this mixture alkalis were added, it was found that the 
fermentation was retarded, but not prevented, whilst with dilute acids 
(1 to 100) it was completely stopped, and perceptibly retarded even 
when they were very dilute. On slightly supersaturating the acid 
mixture with an alkali however, fermentation soon set in, and con- 
tinued until the glycogen was completely converted into sugar. 
The authors succeeded in isolating the peculiar ferment by adding 
a small quantity of phenol to the finely-divided liver, drying it at 30, 
and digesting it with glycerin for three days. The ferment precipitated 
from the glycerin solution by alcohol, when again dissolved in glycerin, 
acted on glycogen in the same way as the fresh liver. . 
C. E. G. 


Reply to a Note of M. Gayon on Spontaneous Changes in 
Eggs (Compt. rend., lxxx, p. 1096). By A. Béicuamp (Compt. 
rend., lxxx, 1359). 


M. Garon having affirmed that bacteria and vibrios were present in 
all rotten eggs, M. Béchamp quotes the former’s experiments to show 
that they do not necessarily accompany certain changes in eggs. The 
author denies that zymasic ferments are capable of causing alcoholic 
fermentation with disengagement of gas, and although the white and 
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olk of egg each contain a zymase, their action on starch does not go 
further than the formation of dextrin. Therefore, since unopened eggs, 
shaken or not, can undergo alcoholic fermentation with disengagement 
of gas, they must either contain a cellular ferment or something having 
its function. 

In one case in which alcoholic fermentation took place without the 
appearance of cellular ferments, M. Gayon doubtless overlooked the 
presence of microzymes, which are so minute in some cases that 8 
milliards would only occupy one cubic millimeter. 

M. L. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Coloured Light on the Assimilation of Organic 
and Mineral Matters by Peas. By Rupotr WeBeER (Landw. 
Versuchs-Stat., xviii, 18—48). 


Tue author has investigated the action of coloured light on vegetation 
in a manner different from most previous experimenters, who have de- 
termined the amount of carbonic acid decomposed under different 
lights, viz., by the estimation of the assimilation, and especially of the 
ash-constituents taken up. The peas were grown in cases with glass 
fronts and tops, which were fitted either with window-glass or coloured 
glass; after two days’ soaking in distilled water, one hundred seeds 
were placed in each of the cases in quartz-sand, and fed during the 
time of growth, from April 21 to June 3, 1873, with the same quantity 
of a solution of salts prepared according to calculation from Wolff's 
analyses of peas. 

The optical and physical properties of the glass used in each case 
were determined. The red glass coloured with cuprous oxide, ex- 
amined spectroscopically, cut off all the green, blue, and violet rays, 
and transmitted nearly all the orange and red, and a feeble band of 
yellow between D and FE, but absorbed the extreme red. The yellow 
glass coloured with ferric oxide and probably antimony oxide, absorbed 
the blue and violet, softened down the green and red, but transmitted 
the orange and yellow unaltered. The green glass coloured with 
chromium oxide absorbed both ends of the spectrum and the brightest 
part of the yellow, but transmitted, besides the green, part of the yellow, 
orange and blue rays. The blue glass coloured with cobalt oxide 
transmitted nearly all the more refrangible part of the spectrum and 
asmall streak in the red from A to a, almost undimmed ; the less re- 
frangible part of the red, the orange and the green were almost en- 
tirely absorbed, and the yellow at D feebly transmitted. Violet glass 
coloured with manganese absorbed the middle and brightest part of 
the spectrum, less of the green, and let through the red, blue, and 
violet rays almost entirely. Photometric testings of the glass gave the 
following relative amounts of light transmitted, window-glass, 14°08 ; 
red, 2°74; yellow, 8°33; green, *68; blue, °70; violet,-73. The green 
glass was much darker relatively to the other glasses, than the green 
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of the solar spectrum to the corresponding colours. Photographic 
paper exposed under the different glasses for 3—4 hours was, next to 
the white, most acted on under the blue and violet ; under the green 
and yellow it was but slightly affected, and scarcely at all under the 
red. No essential or constant difference in the diathermancy of the 
glasses could be detected. 

The cases containing the germinating plants were kept before a 
window facing south-west, and received direct sunlight from about 
9 a.m. till sunset; a similar case glazed with white glass was also 
kept in a cellar receiving only a dim light from a north window. 
During the experiment the temperature was somewhat lower, and the 
sky more clouded than usual at the time of year. 

Early in the experiment the plants under the green and _ violet 
glasses had much longer stems than those under the white and yellow, 
but the breadth of their leaves was small. The plants under the blue 
glass had long, twisted stems, but dark green and regular leaves, as 
had also those under the red glass. Next to the plants under white 
glass those under the yellow had the best developed leaves. At the 
end of six weeks the better-developed plants under the white glass had 
reached a length of 20 c.m.; under the red, blue, and yellow of 30 c.m., 
though some of the latter were 50 c.m. long. Those under the violet 
and green, which were of about the same length as the others, were 
threatening to starve. The plants grown in the dark cellar were all 
from 30—50 ¢c.m. in length. The whole of the plants were cut off above 
the roots on the same day, and the aérial organs, and the roots, with 
residues of the cotyledons, weighed separately, both in the fresh state 
and when dried; in the case of the plants under white glass, a separate 
ash-analysis was made of the two portions. In the following tables, 
when the whole of the plants had not germinated, the number is cal- 
culated to one hundred. «a= aérial organs, b = roots and residues 
of cotyledons. The ash is given after substracting the carbon, sand, 
and carbonic acid :— 
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Taste I. 


| Weight of 100 plants. | Percentage of 


Colour of the Glass. 


— | 
| Fresh. a | Water. Ash. 
| | 

Ee LORE ee pare | 124045 | 14892 | 87-99 | 12°11 

_ LT e 6614 | 88°06 | 14°27 
ii cacesauiiees ve.| 179°273 | 21-506 — | 12°77 

i ictinitadmhusebedub anes | 99 °464 9°148 90°88 | 13°57 

i ease dacueddinlbenen | 88-055 3-425 91°03 | 12°90 
| | — 

a ae rer | 137°519 | 12-573 < 13 “39 
Py GE. cccosncxsecssocecnce) MIDE 10-636 91:27 | 13°70 
at CI 4°356 | 91-00 | 12°63 
Tetihccaccccceccccovecseccse| 00S | Mt | — 13-39 
ETS RIS: | 61°296 6620 | 89:20 | 13°27 
og NR EOReEE ‘983 | 89°96 | 15°69 
Total....sseseeesecesseeeees| 71126 | 7-608 | — 13 ‘57 
Blue (a) ...csscecccecsseseseeess| 75°666 | 7°617 | 89-93 | 14°79 
» ©). sesseeeeeees| 82°380 | 3-233 | 90-05 | 13-27 
DE diction Se | ee) 14°32 
Tc .| 70°258 | 6503 | 90-74 | 12-08 
<— 2° MILI] 29-500 | 2-950 | 90-51 | 11-32 
| 

ER a ee a Pare | 99°758 | 97453 -_ 11°80 
Plants grown in the cellar (a)...... /100°115 | 6°091 93 “91 9°74 
i" fe (b)...+..| 44°280 | 4428 90°04 | 10°65 
a ae A Pre | 144°345 | 10°514 ones 10-12 
Seeds (air-dried) .-+.+++0eeeereees| 25°663 | 22°565 12°07 2-92 


A comparison of the amount of roots produced with the quantity of 
the aérial parts, shows that green light is the least favourable to root 
formation; in the other lights there is little difference in the ratio of 
roots to other organs save in the etiolated plants, the ratio of whose 
dried roots to aérial organs is very high. The highest percentage of 
ash in the aérial organs occurs under the blue glass, and the highest 
percentage in the roots under the influence of green light. The smallest 
percentage of ash was in the etiolated plants, and the next in those 
grown in violet light. The very feeble diffused daylight of the cellar 
was more favourable to the assimilation of organic and mineral matter 
than the light coming through the dark-green or violet glass in direct 
sunlight :— 
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Tasie II. 
Percentage Ash-analyses. 


K,0.|Na;0.| CaO. |MgO. P;0;,.| SOs. 


White glass (2) ..........+.{38°38! °56 [29°31] 6-25 12 “7111-05 
gain §— RNR 17 ‘01/11 37 13 ‘7e16 28 


. {38 00) - 25°13) 8°00) °71 (1307/12 °82 


42 °19)1° 18 18} 7°08) 1°03 |17 °15/13°25 
. (89°67) °72 |22 62) 7-15, 1°68 ;17 0311-13 
. +. [41 “65/1 13-40} 6°16] 1°08 |21 °72/14°59 

-. [42°61] ° 21-08) 6°14) 1°47 {15 "0712 75 

. 88 65/1 * 17°12} 7°23) 1°47 |20°14)14°11 
44,°49}1 - 12°18} 6 53) 2°11 |20°29)12 -99 
50 °48)2 ° 2°52) 7°78] 0°10 |32 73) 4°29 


The plants grown under the window-glass show a great increase in 
lime and sulphuric acid, whilst the percentage of potash and phosphoric 
acid in the ash is much diminished. Lime is generally higher simul- 
taneously with the dry matter, and usually corresponds with a low 
percentage of phosphoric acid. Magnesia varies but little. There is 
much more lime in the aérial organs, and more magnesia and sul- 
phuric acid in the roots :— 


Tasce III. 


Weight of | Loss. Gain. 
dry plants 
jif seeds 


equal 100. —— Water. | Ash. | K,0.| CaO. MeO P.0, 


3°146 |154°670 | 2°087| °711|°672 |-169 | -144 | ‘324 
11°016 |121°849 | 1°‘024| ‘377|-289 | -068 | -074 | °196 
8°921 |152°186 |1°348| °464)°437 |-092 | °127 | °195 
15 °335 | 60-426 | °373| °097|*121 |°013 | 009 | :122 
12°612 | 95°049 | °899| °330/*311 |-044 | 020 |-170 
; 13 ‘569 | 87°198 | °457| *098/°174 | °030 | ‘010 | 130 

In darkness. . ' 12°456 |180°734 | °405 |1°140|°113 | 019 | :001 | ‘110 


This table shows the loss in organic matter and the gain in water 
and ash-constituents of each hundred plants grown under the different 
lights on the seeds from which they were grown. It will be seen that 
the least loss in substance, next to the plants grown in white light, 
occurred in the yellow, and then in red light; the least favourable was 
the dark-green light, under which more loss occurred than even in the 
plants grown in the cellar. The increase in mineral matter is almost 
in inverse ratio to the loss of organic matter, which, allowing that loss 
by oxidation during germination was the same in all the plants, shows 
that the taking up of mineral food by'the plant is dependent on the 
action of light, in a similar manner to the decomposition of carbonic 
acid and assimilation of organic matter. Of the individual ash-con- 
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stituents, potash and lime are taken up by the plants in largest 
quantity and nearly equally ; phosphoric acid is taken up more readily 
under the less refrangible rays, and nearly proportionally to their 
brightness, whilst lime is more easily assimilated under the more re- 
frangible rays. In general the increase in total ash-constituents is 
proportional to the brightness of the light. 

Assuming that all the plants lost the same amount of organic matter 
and gained the same mineral constituents during germination, and, 
taking the quantities lost or gained by the plants under the green 
glass as this amount, then, referring the actual assimilation in each 
case (i.e., the excess over the plants grown under green glass) to that 
occurring under the window-glass as a standard, we have— 


Assimilation of Increase in 
organic matter. ash-constituents. 


100°0 
41°4 
62:0 
33°3 
53 


In the same way, assuming that the plants under the green glass 
assimilated nothing, in the following table are given the amounts of 
ash-constituents taken up during the assimilation of 1,000 parts by 
weight of organic substance under each of the other glasses :— 


CaO. ° Fe,03. P,O;. 


Tihs .. oc osc0 


From this table it appears that under different coloured lights 
the amount of mineral matter taken up is not proportional to the 
quantity of organic matter assimilated. The assimilation under the 
violet glass was but slightly higher than ander the green, and cannot 
be considered conclusive. Generally to produce the same amount of 
organic matter, more ash-constituents are required under coloured 
light than under white light. With red and yellow light much more 
phosphoric acid is taken up, whilst not a fourth of the quantity is 
absorbed with the blue light. Under the blue light the relative quan- 
tities of potash and lime taken up are very large—nearly double the 
lime that is taken up under the red light. Magnesia is less dependent 
on the quality of the light than the other constituents. Although not 
directly ascertained, the nature of the ash-constituents indicated that, 
under the influence of the less refrangible and brighter rays of light, 
the formation of protein substances mostly proceeds, whilst under the 
more refrangible rays carbohydrates are chiefly formed. +" 


ABSTRACTS OF CHEMICAL PAPERS. 


Researches on the Emissive Power of Leaves. 
By M. Maquenne (Compt. rend., Ixxx, 1857—1359). 


To estimate the emissive power of leaves, the author employed a 
Leslie’s cube and thermopile with reflecting galvanometer. One side 
of the cube was blackened, and the other was covered with the leaves 
under examination. The results were as follows :— 
Kind of leaf. Emission. Absorption. 
Ivy (upper surface) 94°5 
» (lower surface) : 94°8 
Campanula Rapunculus 3°7 95:0 
942 
96°5 
97°4 

Radiation, or absorption, of lampblack = 100. 

This shows that it is possible to account for the excess of moisture 
evaporated from a cultivated soil over that which falls upon it as rain, 
by the dew deposited on the vegetation, since the radiation from leaves 
is so considerable that their temperature may be 6 or 8 degrees below 
that of the surrounding air. 

In estimating the quantity of dew deposited on piants, a blackened 
pluviometer should be employed. M. L. 


The presence of Hydrogen Peroxide in the Sap of Plants. 
By J. CLermont (Compt. rend., xxx, 1591—1593). 
ScouterrEen has shown (Compt. rend., xlii, 941) that a large percentage 
of the oxygen given off by plants is in the form of ozone. ‘Taking ad- 
vantage of the observation of Meissner, that the oxidation of water 
into hydrogen peroxide is brought about by antozone, but not by 
ozone, the author has sought to supplement Scoutetten’s observation, 
by showing that antozone is also given off by plants. He finds clear 
evidence of the presence of hydrogen peroxide in a large number of 

plants, including the tobacco, vine, &c. B. J. G. 


The Acid-equivalent of the Alkalis in Plants. 
By P. Cuampron and H. Petter (Compt. rend., Ixxx, 1588—1591). 


In a previous paper (p. 907) the author has shown that the 
quantities of sulphuric acid required to saturate severally the alkalis 
contained in beet (root and leaves) may vary within considerable 
limits, but that their sum is sensibly constant; in other words, that 
the partial substitution of one alkali by another in this plant taRes 


place in equivalent proportions. 
This law is now shown to hold good likewise in other plants, in 


proof of which the author has constructed a table showing the equiva- 
lent in sulphuric acid of the potash, soda, lime, and magnesia in 27 
published analyses of plants by various chemists. The same law pre- 
vails in the case of the tobacco-plant. In nearly every case the whole 


plant must be incinerated in order to exhibit the above results. 
B. J. G. 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XLVIII.—On the Agricultural Chemistry of the Tea Plantations of 
India. 


By J. CaMPBELL~BRown, D.Sc.; Lecturer on Chemistry in the 
Liverpool Royal Infirmary School of Medicine. 
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1. Official Correspondence printed by Order of Parliament. 


In a report on the progress of the tea cultivation in Cachar, printed by 
order of Parliament in 1871, attention is called to the loss which has 
been caused to proprietors of tea plantations by growing tea upon 
poor and exhausted soils, and to the advantages of the recent advance 
in tea cultivation. In good, and still more in the middle sort of tea 
lands, the increased cost of cultivation is stated to be far more than 
repaid by the increased productiveness. The most important of the 
changes lately introduced are, first, the use of manures; second, the 
adoption of measures to prevent the washing away of the soil from the 
roots of the trees planted on the sides of the hills; and, lastly, careful 
treatment of the plant, both in pruning and plucking. 

The successful artificial manuring of a tea plantation must be based 
on a correct knowledge of the agricultural chemistry of the tea plant, 
and the composition of the soil of the plantation. 

With the view of contributing to our knowledge of this subject, I 
applied to Dr. George King* (now Director of the Botanic Gardens, 


* Dr. King has since published a valuable paper on Pruning 
VOL. XXVIII. 46 
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Calcutta) and others for the necessary samples. Numerous samples 
were kindly sent by several managers of plantations, and especially a 
magnificent series of entire plants, as well as leaves and soils, were 
contributed by Messrs. Leckie, Forbes, and Co., in the summer of 
1871. 


2. The three varieties of the Tea Plant grown in India. 


Three varieties of the tea plant exist in India; the first, Thea Assa- 
mica, is that which is found growing wild in the jungles of Assam, 
either as an indigenous plant, or completely naturalised. It grows to 
a great height, but when cultivated must be kept, by judicious pruning, 
in the form of a shrub, in order that the leaves may be conveniently 
plucked. In the shrub form it does not yield seed as the third variety 
does. It is grown in the older plantations of Assam and Cachar. It 
yields most tea, but it takes longest time to reach maturity ;* it is also 
less hardy than the other varieties. 

The tea which it yields is strong, but the leaf being very large, it 
has a coarse appearance when manufactured.* 

The second variety, Thea Sinensis, is a plant introduced from China, 
which has been, until lately, extensively grown in Indian plantations. 
It is found principally in the hill districts. It yields less leaf, but 
begins to yield much earlier than the other varieties, and it is the most 
hardy of the three. The leaf is small and can be converted into tea of 
a fine appearance,* and possessing a delicate flavour. 

The third variéty, which is rapidly superseding the other two, is a 
cross between Thea Assamica and Thea Sinensis ; it combines much of 
the hardiness of the latter with the good qualities of the former. It 
will be referred to as Thea hybrida. It comes into bearing much 
sooner than the indigenous, is hardy and yields well.* The tea made 
from it is finer, though rather weaker than that made from Thea Assa- 
mica. 

So far as the chemical constituents are concerned, the difference 
between these three varieties of tea-plants is not greater than the 
difference between different individual specimens of the same variety. 
From the following analyses it will be seen that the specimens of Thea 
Assamica contain a slightly greater proportion of ash-constituents than 
similar parts of similarly grown plants of Thea hybrida, probably on 
account of the longer time which the former variety takes to reach the 
same stage of growth. There is a smaller proportion of potassium 
salts in all the leaves of Thea Assamica which have been analysed than 
in those of the other varieties; but the difference is so slight that it 
may be accidental and of no significance. 


* Paper written by Mr. Milne for the Economic Museum of Calcutta. 
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3. Analysis of young and old Leaves of good Plants, ond of Stunted 
and Blighted Plants of different varieties. 


The following table shows the results of analyses of leaves of tea 
grown in Assam and Cachar. The leaves were free from wood and 
dust, and were rapidly dried soon after being plucked, but were not 
manufactured into tea, 7.e., fermented and rolled. They were carefully 
packed in boxes lined with lead. The first two samples consisted of 
the leaf-bud and the first three leaves down the stem, that is, all the 
leaves used in the manufacture of tea, and were mixed with the 
ordinary proportion of short stalks. The third and fourth samples 
were the fully developed leaves which are not used in the manufacture 
of tea. Numbers five and six consisted of all the young leaves. 
Number five leaves were blighted by the insect Heliopeltis theivora, 
which punctures the young leaf and appears to suck the sap, causing 
the part attacked to grow first pale and then dark and withered. 


TaBLe I.—Ash-constituents of the Leaves of Tea Plants. 


< 


V. 


- 
= 


Il. TI. 


Young leaves 
used for tea 
T. Assamica. 
Young leaves 
used for tea. 
T. hybrida. 
Old leaves not 
used for tea. 
T. Assamica. 
Old leaves not 
used for tea. 
T. hybrida. 
Blighted leaves. 
T. Sinensis. 
Leaves of 
stunted plants. 
T. Assamica 


Percentage of ash in vend 
dried leaf . 

Percentage of nitrogen in 
fully dried leaf 


on 
Je) 


Constituents don Ash. 
Sodium chloride. . 


Oxides of iron and man- 
ganese (with small 
quantities of alumina 
from adhering dust) .. 

Phosphoric anhydride .. 

saiyhurio anges. 


Carbonic anhydride .... 
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The ash and nitrogen were estimated in leaves which were fully 
dried at 100° C. It was thought possible that, since the composition 
of the oil of tea is not known, some nitrogen might be lost during the 
process of drying; but the result of several preliminary experiments 
proved that no nitrogen is thus lost. 

All the important figures in this table have been verified by a second 
estimation; for instance, the nitrogen was estimated both volumetri- 
cally and gravimetrically. 


4. Remarks on the Analytical Results. 


Leaves of Stunted Plants and Blighted Leaves.—The most important 
observation to be made on these analyses is that the leaves of stunted 
plants are greatly deficient in potash, magnesia and phosphates, soda 
taking the place of potash, and sulphates more than replacing the 
deficient phosphates. 

The alkalinity of the ash is less marked than that of the ash of 
good leaves. 

A similar, although less considerable, deficiency appears in the ash 
of blighted leaves of T. Sinensis (grown in Cachar), in which all the 
magnesia and part of the potash are replaced by lime, and part of the 
phosphates is more than replaced by sulphates. 

Old Leaves—The proportion of ash in old leaves is 1 per cent. 
greater than that in the young leaves, which alone are suitable for 
use in the manufacture of tea. In the ash of old leaves, part of the 
potash and magnesia is replaced by soda and lime, and there is a defi- 
ciency of phosphates not replaced by sulphates. 

The Important Constituents—Potash, magnesia, and phosphates 
appear to be the most important constituents of good leaves. 

General Presence of Soda.—Although potash has been found by 
Zoller to be the only alkali present in fine samples of Pekoe, that is, in 
the leaf-bud, it appears that soda is present in all, or almost all cases, 
in the young but fully expanded leaf, which forms the chief weight 
of the tea yielded by the plants. I have confirmed this observation 
by estimating the potash and soda in 30 samples of ordinary tea from 
China, in all of which soda was found. 

Greater Value of Potash.—It is certain, however, that in all the 
better teas, the proportion of soda is small compared with that of 
potash. 

Discrepancies in the Iron and Alumina.—The greater proportions of 
iron and alumina found in the old leaves, are due to the larger quan- 
tity of dust adhering to them, which dust could not be removed in 
any case by washing, because water dissolves many of the constituents 
of the leaf. 
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The slightly higher percentage of ash found by some observers in 
Chinese tea, is due to a similar cause: for ordinary manufactured tea 
always contains more or less dust, and sometimes considerable quan- 
tities of sand rolled up in the leaf. 


5. Analyses of the Stems and Branches of good and stunted Tea Plants 
of different varieties. 


TaBLeE II.—Ash-constituents of the Wood of Tea Plants. 


_ 
si 
4 


II. III. 


Stem and branches 
of good plants 
T. Assamica. 
Stem and branches 
of good plants. 
T. hybrida. 
Stem and branches 
of stunted plants. 
T. Assamica. 
Stem and branches 
of stunted plants. 
T. hybrida, 
Stem and branches 
of blighted plants. 
T. Sinensis. 


Percentage of ash in fully dried 
wood oeeve eee 
Nitrogen in fully ‘dried wood . 


— 
> 
or 


Constituents of Ash. 
POGIIMN CHIGTEGO, . «0. cc sseccrescs 0°326 


Potassium chloride ............. 118 
Ree erenesent et sese stress “394 
Magnesia. ‘766 
Lime ...... inenaeve ‘793 
Oxides of iron and " manganese, 

with small quantities of alumina, 

6. SOE BEE 6 oc oo vccs cesses *155 
Phosphoric anhydride ‘820 
— =— dride 504 | 25° "843 | 20°5 19 °561 
Silica . . re BOLE ee See 938 | ‘ a § 1-025 


| 99 "814 | 99°633 | 99° )0°079 |100 °013 


Carbonic anhydride ........... | 30 °034 | 15°542 | 26°448 | 12 929 | 21°845 


6, Remarks on the Analytical Results. 


The ash of the wood differs from the ash of the leaf of tea, chiefly 
in the partial replacement of alkali by alkaline earths and iron, and of 
phosphates by sulphates. The percentage of mineral constituents is 
less than one-third of that in the leaf. 

The differences between the ash-constituents of the wood of good 
plants and those of the stunted and blighted plants analysed are slight 
and unimportant. This may be accounted for, either by the supposition 
that the stunted plants at first found in sufficient quantity in the soil, 
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all the constituents which they required for their growth and for the 
formation of wood, and became stunted only by ceasing to grow when 
the soil became exhausted ; or by the supposition that the plants during 
their whole life found in the soil all the constituents which they 
required, but in insufficient quantities for their natural rate of growth; 
and hence they became stunted, although such wood as they did form 
was of normal composition. The former supposition is probably 
correct, because the leaves of the stunted plants are comparatively 
deficient in some of the more valuable ash-constituents, although the 
wood is not. 


7. Analyses of the Seed of Thea hybrida from two Localities. 
Taste III.—Ash-constitwents of Tea Seed free from Husk. 


I. | i. 


T. hybrida. | T. hybrida. 
Grown in Assam. | Grown in Cachar. 


Moisture in seed 
EE Cr Te Tere 
Nitrogen in seed ........004+ 


Sodium chloride ...........- 


Oxides of iron and manganese 
Phosphoric anhydride,....... 
Sulphuric anhydride ... 


Carbonic anhydride.......... 


8. Analyses of Soils of Indian Tea Plantations. 


Table IV contains the results of analyses of good soils on which 
tea is growninCachar. No. I is virgin soil, from newly cleared land; 
No. IL is from an old part of a tea plantation, yielding good crops; 
and No. III is from a part of the garden yielding crops, but where 
the leaf was blighted by the Heliopeltis theivora. It appears that the 
composition of the soil has nothing to do with this form of blight ; nor 
do the plants attacked appear to be badly nourished. All the samples 
and soil are from the same plantation, or its immediate vicinity. 

Nos. I, IT, and III are average samples, made up of equal parts of 
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soil taken at the surface, at a depth of about 1} feet, and at a depth of 
3 feet. A cubical mass of soil, measuring about 7 inches on each 
side, was cut out at each point, and was placed in a separate lead-lined 
box. 

Nos. IV, V, and VI are intended to show the difference in composi- 
tion of the soil at the same place at different depths. It is observable 
that the proportions of potash, magnesia, phosphates, and sulphates are 
greater below the surface than at the surface. 

The portions of soil taken for analysis were ground in a mortar, 
and passed through a fine sieve ; they were then boiled in hydrochloric 
acid, filtered, and washed. 


Taste [V.-—Analyses of Soils from Tea Plantations. 


soil. 


Moisture...ccrcccccees| 4°543 
Organic and _ volatile 
matter* ...... | 4°92 
Sand and matter insolu- 
ble in hydrochloric 
WR it tendweesue us 
Soda... 


| 
| 
| Surface 
| 
| 
| 


76 "144 
278 


@ 
wT 


176 
092 


Magnesia. . 

Lime . . 

Oxide of | iron ‘with trace 
of manganese 8-208 

Alumina..... we | 4°451 

Phosphoric anhydride « .-| 07124 . 

Sulphuric anhydride. . 0°163 ‘ : | O- -086 

Chlorine...... sooo] trace ace | trace | trace 

Carbonic anhy dride ....| 0.062 ; 0:098 


Oenmnes 
RS wo 


6 

PM ccccscecssesgsst Ome 
iit = 
0 


own ooces 


SEO oO 


| 99-407 | 99-418 | 99-611 | 99-296 
* Containing nitrogen “a 0 °438 | 0-134 | 0155 | 0°198 
| 


9. Artificial Fertilization of Tea Plantations. 


In the year 1872 experiments were commenced with the view of 
ascertaining how far the crop of tea can be increased permanently by 
supplying the plants with a larger quantity of the materials upon 
which they feed, especially those constituents which they derive from 
the soil, and which are found in the natural soil in the smallest propor- 
tions. 

The foregoing analyses furnish the data from which the composi- 
tion of an artificial tea-fertiliser was deduced. 


1224 CAMPBELL-BROWN ON THE AGRICULTURAL 


The objects kept in view in compounding a fertiliser were :—1. To 
supply all the ingredients which are not found in excess in the soil, 
and especially larger quantities of those which are either of the highest 
importance to the plant, or present in the smallest proportions in the 
soil, or which are most liable to be washed away by the heavy rains of 
the growing season. 2. To stimulate the plants sufficiently to make 
them take up and utilise the extra nutriment thus supplied to them, 
but yet not to grow too rapidly, nor to exhaust the soil and leave no 
nutriment for future use. 3. To make the fertiliser as concentrated 
as possible, by so choosing the commercial sources of the required 
materials, that they should be accompanied by as little as possible of 
useless matter, and thus save great expense in water and land carriage. 
The distances over which everything has to be carried from a seaport 
to the plantations are always very great, and involve an expense many 
times greater than the original cost of the manurial ingredients. It is 
therefore economical to use in the first instance the most concentrated 
form of fertilisers, which can be easily diluted at the plantations with 
ordinary soil, or with farmyard manure. 4. To exclude iron oxides 
and alumina, which would render part of the phosphates insoluble. 

The fertiliser used in the experiments to which Tables V and VI 
refer, was compounded in the following manner :— 

25 per cent. of phosphatic guano, treated with sulphuric acid, was 
mixed with a nearly equal quantity of Way’s soluble phosphate of 
lime (which is nearly free from extraneous matter), so as to bring up 
the total quantity of soluble phosphate in the finished fertiliser to 
25 per cent. With this there was mixed, 10 per cent. of impure sul- 
phate of potash, yielding 2 per cent. of magnesia and containing small 
quantities of chlorides ; calcined sulphate of potash sufficient to raise 
the quantity of pure sulphate of potash to 13 per cent.; and sufficient 
sulphate of ammonia to yield 6 per cent. of nitrogen in the finished 
fertiliser. 

The fertiliser referred to in Tables VII and VIII, was composed as 
follows :— 

About 50 per cent. of phosphatic guano containing organic matter, 
and treated with sulphuric acid ; sufficient Peruvian guano to raise the 
total quantity of soluble phosphate of lime to 25 per cent., besides 
insoluble phosphate, and to yield about 3 per cent. of ammonia. Sul- 
phate of ammonia sufficient to raise the total nitrogen to 6 per cent. 
Sulphate of potash sufficient to yield 14 per cent. of pure sulphate 
of potash. 

Some difficulty was at first experienced in getting a satisfactory trial 
of any artificial fertilizer, because planters were so sceptical regarding 
the utility of manures that they were unwilling to go to the expense 
of procuring the necessary materials. This difficulty was overcome by 
the kindness of Mr. E. S. Samuell, who very liberally offered to pro- 


as 


CHEMISTRY OF THE TEA PLANTATIONS OF INDIA. 1225 


cure and mix the necessary ingredients, and present a sufficient quan- 
tity to any one who would undertake to conduct the experiments care- 
fully and record the results. 

The first quantity which was sent out was lost in the steamer 
“Delaware,” in January, 1872, and thus the season of 1872 was lost. 

In 1873 a further quantity was sent out to the Agri-Horticultural 
Society of India, for distribution amongst such of its members as chose 
to avail themselves of it. Most of the experiments with this portion 
were made in 1873. 

Many accounts have been received describing the benefit derived 
from the artificial fertilizer, but not generally in a statistical form 
suitable for quotation here. 


10. Statistics of Experiments on Manuring. 
The following statistics are from the report of Mr. Aitchison 
manager of the Doloo Garden, Cachar, belonging to Messrs. Tydd, 
Forbes, and Co., dated 16th January, 1874 :— 


TaBLe V.—LHzxperiments with Manures in Doloo Tea Gardens. 
Seasons 1872 and. 1873. 


1872. 1873 

Oo. © 

le s [82/8 |$3 

S| Description of manure. | 4 | & 5 wal BS Contents of plots. 

ea) 23/52) 2: 

. ge(|25\s8/2¢ 

H a) -_ i a=] ae 

1.}Common manure, cow-| 151 | 9} | 1753) 11 | 960 sq. yds. 933 plants, 
dung, and sweepings 27 vacancies. 
from lines. 8 lbs. each 
bush 

2.|1 lb. of cow-dung and/ 140 | 8% | 1693) 10$ | 960 ___,, 910 plants, 
1 lb. of “ Cirencester” 47 vacancies. 
manure to each plant 

3.|Skimmings of marsh;| 113 | 7 | 1385) 8} | 960 _,, 914 plants, 
boggy soil 24 vacancies. 

4.) A layer of green jungle | 1233) 7$|114| 7 | 960 __,, 936 plants, 
hoed all over the 24 vacancies. 
ground between the 
bushes 

5.| Usual cultivation; no|112/] 7 99 | 63 | 960 _,, 939 plants, 
manure 21 vacancies. 

6.| Usual cultivation; no| 127 | 74110} 62] 960 _,, 937 plants, 
manure 23 vacancies. 

7.| Tea-fertilizer, prepared| — | — | 21/153] 82 __,, 80 plants, 
for Dr. J. Campbell- 2 vacancies. 
Brown; 4 oz. to eack 
plant 

8.| Usual cultivation; no| — | — | 1464] 8 /|1,098 ,, 1,016 plants, 
manure 82 vacancies. 
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“The yield of tea, calculated into maunds* per acre from eight plots, 
is given for the years 1872 and 1873. Nos. I to VI were treated as 
indicated in the first column in 1872, and received no manure in 1873; 
Nos. VII and VIII are different portions of the same plot of which the 
statistics were kept for 1873 only; No. VII was treated with the 
fertilizer in 1873, and No. VIII was not.” 

Samples of tea from manured and unmanured plants were sent 
home by Mr. Aitchison for examination, but they were lost in the 
** Queen Elizabeth,” which was wrecked near Gibraltar. 

The following is a report from Mr. John Nelson, manager of the 
Dehra Doon Gardens, regarding the effect of the same fertilizer :— 


Taste VI.—Ezperiments at Dehra Doon. Season 1873. 


From 241 plants 
manured with 6 oz. | From 241 unmanured 
Date. per plant. plants. 
Leaf. Made tea. Leaf. Made tea. 
1873. lbs. lbs. oz. lbs. lbs. oz. 
NY BOGE 5.0. 0:6.6-60:0:0.010:0:0:00-00:00:0%0 45 _— 38 — 
August 12th............ eer 109 — 74 -- 
August 26th......ccsceceecececs 11 we onep sn 
September 2nd......-...ceeceees 31 _ 16 _ 
September 12th ..........eeeeee 48 — 33 —- 
September 24th .....ceeeeeevees 81 — 60 _ 
MME GUE 5.4. 0:6 00:60.06:60-06.00 408 26 — 14 — 
October S5GR 2. cccccccecvcncces 16 — il — 
pee 367 91 12 246 61 8 


In the year 1874, 25 acres of Doloo Garden were manured with 
4. tons of the fertilizer purchased, by the owners of the garden; the 
remaining 21 acres of the plot were not so manured. The whole plot 
had been manured with cow-dung at the end of 1873 and in the pre- 
vious years. Each plant received less than 24 ounces instead of 
4 ounces of the fertilizer. 

The following table from Mr. Aitchison’s report shows the yield of 
the manured and unmanured portions of the garden in 1874, as well as 
the yield of the whole garden in 1873 :— 


* A maund is 80 pounds. 


Oe ee 
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Taste VII.—Yield of Tea per Acre of Doloo North Garden in the 
Years 1873 and 1874. 


Percen- : 
—_ we Vacancies.) tage of —— 
vacancies. 

1874. | Portion treated with fer- 

tilizer prepared for Dr. 

J. Campbell-Brown; 

2°414 ounces to each 

MENG G2 se acrensece se 59,380 | 8,653 14°572 | 24°98 
1874. | Portion unmanured with = 

ditto . cosgpaesy| San | 854 15 *869 2°31 
1873. | The whole ‘plot 000s ce — | -- — 27°29 


Tea 
yielded 
per acre 

in lbs. 


11. Analyses of Tea from Manured and Unmanured Plants. 


The following is the composition of the ash of the tea-leaves from 
the manured and unmanured portions of the plot :— 


Taste VIII.—Ash-constituents of Manured and Unmanured 
Tea Plants. 


Manured. Unmanured. 

Percentage of ash in fully dried 

Beal 0 coccccvces cose cece cees 5°55 5°35 
Nitrogen in fully dried leaf.. 2 96 3°05 

Constituents of Ash. 
Sodium chloride... .........0+04+ _ 1°161 
Potassium chloride ......++++++ 1 °552 — 
POURET..< 40.0006:09 0000 0nss0esees 42 *364 41-794 
Magnesia 2.20 cssccccccccccess 8 °783 10°538 
BD: wis 650109 44859:9:00:09-00'90-6% 14 °373 11°181 
Oxides of iron and manganese.... 3 ‘906 4.°155 
Phosphoric — * se cccececs 21°915 22 °839 
Sulphuric ee dride.. Sater 6 604. 7°772 
SURCB 20.0000 pet anler 0 501 0 °585 
99 998 100 -025 

Carbonic anhydride ..........+. 14°874 15 *402 


The two specimens of tea have almost precisely the same composi- 
Although the quantity of leaf grown on the manured portion of 


tion. 


the plot was much greater, all the ingredients necessary for the sup- 
port of this increased growth were assimilated in their usual propor- 
tions, and the leaves contained the same percentage of mineral and 
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organic matters as those grown on the other portion of the plot. The 
only deficiency was a small proportion of magnesia, a defect which 
was remedied in the next quantity of manure sent out for further 
experiments. 

It was intended to investigate the distribution of theine in the plants, 
and to ascertain the differences in the quality of the tea as an article of 
food, manifested by the produce of the different varieties grown on 
different soils and manures. But I encountered a great preliminary 
difficulty in ascertaining in what the difference of quality consists, 
Experiments are in progress to elucidate this point, but at present the 
only thing definitely decided is that the quality does not vary as the 
proportion of theine. 


XLIX.—On certain new Reactions of Tungsten. 
By Prof. J. W. Matter, University of Virginia. 


I nave lately observed the following facts in reference to tungsten- 
compounds :— 

1. Contrary to the statement of some standard chemical works, the 
precipitate formed by hydrochloric acid in the solution of an alkaline 
tungstate can be largely redissolved by an excess of the acid if concen- 
trated. 

2. If, in the solution obtained by adding concentrated hydrochloric 
acid in excess to an alkaline tungstate, small fragments of metallic zinc 
be one by one dissolved, various eolours are successively produced, of 
which the most noteworthy is a brilliant magenta red. 

3. If to the hydrochloric acid solution obtained as above, potassium 
sulphocyanate be added and then metallic zinc in fragments, a deep 
and rich green colour is produced. 

4. If to the solution of an alkaline tungstate potassium sulphocyanate 
be first added, then a considerable amount of water, then hydrochloric 
acid, and finally metallic zinc, the liquid assumes a fine amethyst 
colour. 

5. The blue colour, well known as characteristic of one of the lower 
oxides of tungsten, may be best brought out by the use of hyposulphu- 
rous acid (H,SO,) as the reducing agent. 

As the above-mentioned colour reactions, some of which are very 
brilliant and striking, are producible under certain conditions only, 
and the most noticeable colours are but transient, the compounds to 


Ne 
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which they are due being apparently very instable, the following details 
of experiment may properly be stated :— 

I. In Watts’s Dictionary of Chemistry (vol. v, p. 905), we find— 
“ Alkaline tungstates in solution are decomposed by sulphuric, hydro- 
chloric, nitric, and acetic acids, the greater part of the tungstic acid 
being separated as a yellow or white hydrate, which does not dissolve 
inan excess of the precipitating acid (except phosphoric acid); it 
dissolves, however, in a large quantity of water.” 

In Gmelin’s Handbook of Chemistry (Cav. Soc. Transl., vol. iv, 
p. 29), it is stated :—“ A solution of tungstate of ammonia, potash, or 
soda gives with sulphuric, hydrochloric, nitric, acetic, and phosphoric 
acid, at ordinary temperatures, a white precipitate, which contains the 
greater part of the tungstic acid (a small quantity, however, remains 
dissolved) ; the precipitate is not soluble in excess of either of these 
acids, except the phosphoric ;’—and on same page—‘“‘ Tungstic acid 
appears to be insoluble in all acids, excepting concentrated hydrochloric 
acid and hydrofluoric acid, and but slightly soluble even in these.” 

In Dumas’ Traité de Chim. app. aux arts (t. 3, p. 323), however, I 
find it stated, though without any intimation of the degree of solubility, 
“calciné, il (acide tungstique) est inattaquable par les acides; a 
état naissant, il est dissous par l’acide hydrochlorique, mais il est 
chassé par l’eau de cette dissolution.” 

The liquid hydrochloric acid used in my experiments was of sp. gr. 
1:200, containing, therefore, about 40 p. c. real HCl. 

A standard solution of normal sodium tungstate (Na,W0O,.2H,0) in 
water, was prepared of such strength as to contain 10 grams of WO, 
per litre. 

Separate portions of this solution of sodium tungstate of 25 c.c. each, 
were now treated with various (progressively increasing) quantities of 
undiluted hydrochloric acid, the whole amount of the acid being in 
each case added at once. 5 c.c. of hydrochloric acid gave a copious 
precipitate, 10 c.c. gave one somewhat less abundant, and with each 
increase the turbidity diminished, until with 50 c.c. there was but a 
faint flocculent residue left after stirring, and between 55 and 60 c.c., 
the liquid, abundantly precipitated as the acid was poured in, cleared 
itself up completely. This liquid remained permanently transparent 
on keeping, and was not clouded by heating or by boiling for some 
minutes, but on dilution with 10 or 12 times its volume of water, was 
again precipitated. This last result, coupled with the fact of a brown 
precipitate being afforded with potassium ferrocyanide, shows that 
the clearing up of the solution is not due to the conversion, or at any 
rate not to the complete conversion, of the tungstate into meta-tung- 
state or meta-tungstic acid. The precipitation by dilution with water 
also shows that liquid hydrochloric acid added to the extent stated, 
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does not act merely by producing normal tungstic acid and then in. 
creasing the quantity of water sufficiently to hold this in solution. 

To test this point further, however, since such supposition would 
imply that the total volume of liquid should bear a constant ratio to 
the amount of WO; present, a solution of sodium tungstate was pre- 
pared of tenfold strength (100 grams WO, per litre), and of this 
25 c.c. was found to require 125 c.c. of hydrochloric acid in order to 
produce a liquid in which no remaining tungstic acid or tungstic 
oxide could be seen. This liquid was, indeed, turbid from the presence 
of a colourless crystalline precipitate ; but on allowing the latter to 
settle, and washing it several times with strong hydrochloric acid, it 
proved to be readily soluble in water, and to consist simply of sodium 
chloride.* The clear acid liquid from which this deposit had been 
removed remained permanently transparent on keeping,} and on heat- 
ing to the boiling point, but was freely precipitated by slight dilution 
with water. It appears, then, that— 


Per litre. Per litre. 
Starting with solution of Na,WO, of 10 gram WO; 100 gram WO; 
1 gram WO; requires for acid solu- 
tion . . — — 
(Total volume of liquid).... 340 cc. 60 c.c. 


II. Preparing a clear liquid by adding to 25 c.c. of standard solution 
of sodium tungstate 60 c.c. of hydrochloric acid, sheet zinc (of such 
thickness as to expose a flat surface on each side of about 300 square 
millimeters per gram), was dropped in in bits of 4 gram each, and the 
colour noted after each fragment had dissolved. The liquid almost 
immediately became coloured, and the following order of tints was 
observed :— 


After addition of 1: grm. Zn.. Fine, clear sapphire blue. 
Do., darker. 
Deep, slightly violet blue. 
Reddish violet. 
Do., verging upon magenta, 
Splendid deep crimson-red. 
Colour changing to orange-brown. 
Distinctly deep orange-brown. 


The most noticeable of these conditions of colour was the crimson 


* I have found that even solid crystallised Na;WO,4.2H,O may be largely dis- 
solved in concentrated hydrochloric acid, if finely pulverised and added in small 
quantity at a time, with constant stirring, sodium chloride alone separating as 4 
crystalline deposit. 

+ On exposure in a shallow dish to spontaneous evaporation, a bright yellow 
crust formed, apparently tungstic oxide. 
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red, which was, however, found to be quite instable, the liquid soon 
changing on standing to a clear green, and after much longer exposure, 
to brown. The red liquid, shaken up with ether, turned light blue, 
and was then rapidly decolorised. 

The effect of similar treatment upon a meta-tungstate was then 
tried. 

25 c.c. of solution of sodium meta-tungstate, containing the same 
amount of tungsten as the standard tungstate solution (10 grm. WO; 
per litre), was mixed with 60 c.c. of HCl, and Zn added by fragments 
as before. The results were— 

After addition of 1°5 grm. Zn .. Somewhat violet blue, of mode- 

rate depth. 
2°5 grm. -- Do., deeper. 
4° grm. .. Very dark violet blue. 
5° grm. .. Do., inclining to purple. 
» 6 grm. -. Dirty reddish violet. 
» 7'o grm. .. Do., inclining to brown. 
» 9 grm. .. Dirty pinkish- brown. 

At: no stage did anything like the magenta-red colour obtained with 
the tungstate, make its appearance. 

Ill. A solution of potassium sulphocyanate was prepared of 100 
grams to the litre. To 25 c.c. of standard solution of sodium tung- 
state there was added 60 c.c. of hydrochloric acid, 2°5 c.c. of above 
solution of potassium sulphocyanate, and then Zn in fragments. The 
colour was— 

After addition of 1:25 grm. of Zn .... Moderately deep green. 

» 2°S grm.,, ,, »... Deep green. 
» 35 to 4 grm. of Zn Intense and rich grass 
green. 
6° grm. of Zn .... Slightly yellowish green. 
75 grm. ,, 5, .... Distinctly yellowish green. 
9° grm.,, ,, ..-- Greenish and yellowish 
brown. 

Meta-tungstate of sodium tested in the same way gave the following 
results, using 25 c.c. of the solution of meta-tungstate (10° grm. WO; 
per litre), 60 c.c. of hydrochloric acid, and 2°5 c.c. of the above solu- 
tion of potassium sulphocyanate :— 

After addition of *5 grm. of Zn .... Blue. 

» LS grm. ,, ,, .... Pale green. 

» 25 grm.,, ,, .... Deep, but very brilliant 
green. 

» 3°73 grm. .... Very dark, dingy green. 

» 6°25 grm. oss 99 99~Sfs« Changing to 
dark brown. 
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After the last addition the liquid became yellowish brown by dilu- 
tion, and deposited a red-brown powder. 

Repeating the experiment with five times as much potassium sul- 
phocyanate, 1:25 grm. of Zn gave a light yellowish green, and 2°5 
grm. a moderately deep emerald green. 

IV. To 25 c.c. ‘of standard solution of sodium tungstate, 75 c.c. 
solution of potassium sulphocyanate (100 grm. per litre) was added, 
then 600 c.c. of water, then 150 c.c. hydrochloric acid, and finally 
5 grams of zinc in one piece. The liquid remained quite clear, and 
as the zinc dissolved the following changes of colour occurred :— 


After 2 minutes .... Pale greenish. 


——_— .... First faint tint of reddish purple, grad- 
ually but quickly deepening. 

«= o .... Fine deep amethyst purple. 

» 24 us .... Wery deep amethystine colour, the zinc 


all gone; added 5 grm. more. 


The same colour continued for an hour or so with little change, but 
afterwards gradually altered to violet-brown. While in the amethyst- 
purple stage, dilution with water produced no immediate change ; but 
if the liquid (undiluted) were shaken up with ether, the watery portion 
was decolorised and the ether came to the surface of a deep grass- 
green colour, or, after longer contact, a clear golden-yellow. 

Trying the same experiment with solution of sodium meta-tungstate, 
the quantities of all the materials used remaining as above, the zinc 
dissolved more rapidly, and the following changes occurred :— 


After 2 minutes .... Pale bluish. 
» oF 55 «+++ More distinct blue. 
» Lod ™ .... Sombre blue, inclining to indigo, but not 
nearly so intense as the amethyst colour of 
the tungstate. 5 grms. more zinc added. 


» 30 ~ .... Dirty indigo-blue of no great intensity ; 
5 grms. more zinc added. 
» 40 et ...- Dingy smoke-colour, verging on brown. 


None of the tints produced with the meta-tungstate equalled in dis- 
tinctness or beauty the effect with the tungstate. 

V. 25 c.c. of standard solution of sodium tungstate was diluted with 
500 c.c. of water and 10 c.c. of a strong solution (strength not exactly 
determined) of sodium hyposulphite (Na,SO, of Schiitzenberger, 
not the thiosulphate) added. The liquid, still colourless, assumed, on 
further addition of 5 c.c. hydrochloric acid, a very deep and fine blue 
colour, remaining quite clear for a long time, but after an hour or two 
exhibiting a little turbidity from separated sulphur. Repeating with 
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only 5 c.c. of Na,WOQ, solution, a light, but perfectly distinct, blue 
colour was obtained, so that, with such absolute quantities as the 
above, or even with less, ;5455th of WO; can be detected, this result 
agreeing fairly with the experience of Zettnow (Jahresb., 1867, s. 217) 
on the use of the ordinary zinc and sulphuric acid, though his phrase 
“a trace of colour” at +53 99th dilution hardly expresses the distinct- 
ness of the reaction. The promptness of the change of colour produced 
by the use of a uniformly distributed liquid as reducing agent, makes 
the result easily observable. 

Sodium meta-tungstate gave a similar reaction, but with the same 
quantities and same strength of solution (in WO;) the blue colour was 
decidedly lighter. 

The like experiment was tried with a solution of an alkaline molyb- 
date (10 grm. MoO, per litre), and the distinction between the two 
metals sharply exhibited, the molybdic solution giving an indigo-blue, 
changing almost immediately to brown. 

The same blue colour was obtained from a solution of sodium tung- 
state by adding sulphurous acid freely and then a piece of zinc; hypo- 
sulphurous acid was soon formed, and on stirring the liquid, the change 
of colour occurred; but the use of previously prepared solution of a 
hyposulphite is, I think, on the whole, more advantageous. 
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General and Physical Chemistry. 


Molecular Combinations. By C. Frieper 
(Compt. rend., Ixxxi, 236—238). 


I1 has been stated as the characteristic of the class or collection of 
bodies called by Kekulé molecular compounds, that they cannot exist 
in the state of vapour. This property is not absolute, and there exists 
no line of demarcation between them and atomic combinations. 
Whatever property is assigned to atoms as the cause of their union to 
form molecules, must be admitted to reside in them when aggregated, 
whether such combinations consist of atoms of one or of different 
kinds. 

To chemists who, like Kekulé, ailow but one invariable atomicity 
for each element, there suggests itself an insuperable difficulty, 
whereas if it be admitted, with Wurtz and Couper, that the atomicity, 
or saturating power of atoms, varies with the temperature, and with 
the nature of the atoms present, the difficulty vanishes, and the so- 
called molecular combinations are seen to be due to supplementary 
atomicities, active only at a low temperature. For instance, the com- 
pound C,H,O.HCl may be supposed to exist through the two supple- 
mentary atomicities of oxygen (possibly also to two of the chlorine). 
The tetratomic character of oxygen is elsewhere seen in the suboxides of 
H. Rose, e.g., AgiO, Cu,0; and the oxygen in the hydrochloride of 
methylic oxide may be compared with the sulphur in the compound 
which Cahours discovered by acting with iodide of methyl on the 
sulphide of the same radicle. A negative experiment bearing on this 
supposition was made. When a mixture of chloride of methyl and 
hydrochloric acid was passed into a vessel cooled to between —18’ and 
—20°, no liquid was seen to condense; nor was there any contraction 
in volume of these substances when mixed over mercury. The presence 
of chloride in place of oxide of methyl is the only difference between 
this experiment and that giving rise to the ‘ molecular compound” 
quoted above. 

A similar explanation would account for the fixation of water of 
crystallisation, and the formation of double salts; but a long series of 
comparative observations would be necessary to discover the laws 
regulating all the known combinations of this character. 

M. L. 


On the Influence of Pressure on Combustion. 
By L. CatLietet (Compt. rend., Ixxx, 487—490). 


Fottowtne H. Sainte-Claire Deville, experiments were made on the 
effect of pressure on combustion, with modified apparatus. The vessel 


he 
se 


GENERAL AND PHYSICAL CHEMISTRY. 1235 


in which the combustion under pressure took place, was a cylinder of 
fretted iron, capable of resisting 300 atmospheres, and of 4 litres 
capacity. It was provided with a delivery-tube for the air or gas 
from pumps and reservoirs, an exit stopcock, a manometer, and a small 
window of thick glass. 

A burning candle placed in the apparatus became brighter as the 
pressure increased. The base of the flame, which was transparent 
and slightly blue in open air, became white and very luminous, but 
thick clouds of smoke and deposition of lampblack followed. The 
issuing gas was still able to support the normal combustion of a candle 
under ordinary pressure. 

Under the same conditions sulphur burnt with a flame deeper than 
usual, and tinted at the edges with pinkish yellow, no appreciable 
amount of sulphuric acid being formed. Bisulphide of carbon also 
burnt more energetically, without producing a sensible amount of sul- 
phuric anhydride. 

Potassium burnt brilliantly, with a violet flame, but wood-charcoal 
did not burn more energetically under a pressure of 25 atmospheres 
than under 1. A spirit lamp, naturally giving. an almost invisible 
flame, burnt with a brilliant white light, under 18 to 20 atmospheres. 
The spectrum was continuous, and the D line, alone visible, was 
sensibly widened. 

It was not possible to burn hydrogen evolved directly from zinc and 
hydrochloric acid in the apparatus, owing to the diminished action of 
the acid under pressure. (Compt. rend., Ixviii, 395.) 

In each case the temperature was slightly augmented. The phos- 
phorescence of various substances was much greater after exposure to 
the flames under pressure than to the same flames in the open air. 

M. L. 


Easy Production of very Low Temperatures by means of 
Carré’s Freezing Apparatus. By Lecog pe BoisBauDRAN 
(Bull. Soc. Chim. [2], xxiii, 341). 


Ir, during the cooling of the apparatus, a mixture of ice and common 
salt be added to the water which surrounds the iron cylinder, the tem- 
perature is lowered sufficiently to freeze several kilograms of mercury, 
and to stand afterwards as low even as — 48°. The use of ice and salt 
in connection with the condenser during the first operation of heating 
does not appear to be any material advantage. 


J. W. 


Theory of Solution and Crystallisation. 
By Lecog pe BoIsBaAuDRAN (Compt. rend., lxxx, 1450). 


PrauypLer’s theory of molecular exchanges between a crystal and the 
liquid from which it is formed, is considered by the author incom- 
patible with the latter’s experiments on the unequal solubilities of the 
different faces of the same crystal, although Pfaundler has cited these 
experiments in support of his own views. 


R. R. 
4p2 
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Partition of an Acid between several Bases in a Solution. 
By M. Berrue or (Compt. rend., Ixxx, 1564—1568). 


By measuring the quantity of heat disengaged when a solution of soda 
is mixed with one of ammonium chloride in equivalent proportions, 
the author found that the soda must entirely displace the ammonia. 
He has also determined by thermic measurements that lime also 
entirely displaces ammonia in the same compound, with formation of 
an equivalent quantity of calcium chloride. Thus, a soluble base is 
entirely displaced by an insoluble one, contrary to the laws of Ber. 
thollet. Similar results were obtained with other salts of ammonia. 


R. R. 


New Arrangement for Glass Gas Burners. 
By Lecog pe BorisBaupRAN (Bull. Soc. Chim. [2], xxiii, 341). 


In the glass burner originally devised by the author, the chimney 
Screwed into a piece of cork, and was supported from without by three 
glass uprights. In the present arrangement, the chimney is free 
throughout its whole length, and touches the cork only at its lower 
extremity; the cork is thus prevented from being damaged if the 
burner should accidentally become ignited within. The new burner is 
fitted with an arrangement which permits of the height of the flame 
being readily adjusted. 
J. W. 


Inorganic Chemistry. 


Carbon Monosulphide. By L. Sipor 
(Compt. rend., Ixxxi, 32 —34). 


In a former paper the author mentions a gas as being given off 
when carbon disulphide is exposed to sunlight. This gas is now 
found to be atmospheric air, accidentally present. The brown pre- 
cipitate is now ascertained to be carbon monosulphide. It is ob- 
tained in a state of purity by distilling off the undecomposed disul- 
phide, and washing the residual mixture of sulphur and mono- 
sulphide with pure disulphide, until the sulphur is removed. The 
monosulphide is dried at 150°, in a current of hydrogen or air. The 
proportion of free sulphur and of monosulphide is theoretical. Carbon 
monosulphide is a maroon-red powder, having neither smell nor taste. 
Sp. gr. = 1°66. It is insoluble in water, alcohol, turpentine oil, and 
benzene. It is slightly soluble in carbon disulphide, and in ether when 
they are boiling. Boiling nitric acid dissolves it. When the mono- 
sulphide and monohydrated nitric acid come in contact, the sulphide is 
immediately ignited. Hydrochloric and sulphuric acids do not attack 
the monosulphide. Concentrated boiling potash dissolves it; it 1 
reprecipitated from this solution by acidifying. Towards 200° the 
monosulphide splits up into its elements, a little disulphide being 
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also formed. When it is heated with excess of sulphur, the disulphide 
is formed. In performing this operation, colourless crystals are 
obtained, which it is believed will prove to be allotropic monosul- 
phide. 

B. J. G. 


On the Boiling of Sulphuric Acid. By A. Bonierre 
(Compt. rend., Ixxx, 473). 


Tae author indicates that sulphuric acid may be most easily boiled, 
with quiet and regular ebullition, by heating it over a rose-burner in a 
retort containing a sufficient quantity (about 5 per cent.) of thin strips 
of platinum foil. The indications of a thermometer in the vessel are 
remarkably constant, which is not the case in irregular ebullition. 


M. L. 


Presence of Sulphuric Anhydride in the Gases resulting from 
the Combustion of Pyrites. By Scnrurur-Kestner (Bull. 
Soc. Chim. [2], xxiii, 437—441), 


Tue white fumes which abundantly accompany the sulphurous acid 
produced by burning iron pyrites, and are generally considered to be 
hydrated sulphuric acid, are shown to be really sulphuric anhydride, 
arising from the oxidation of sulphurous anhydride by air in presence 
of ferric oxide. The quantity of sulphuric anhydride appears not to 
exceed 2 to 3 per cent. of the total sulphurous anhydride. 

C. H. P. 


On the Constitution of Basic Salts. By A. Berrets 
(Chem. Centr., 1875, 144). 


In investigating the nature of bazic salts, the author especially 
examined basic zinc nitrate. The first specimen analysed was pre- 
pared from nitric acid and excess of metallic zinc left exposed to the 
air for some months. The formula obtained was ZngH,,.N2Oj. 

A second salt was prepared by dissolving chemically pure zinc. The 
solution obtained (perfectly neutral) was heated to boiling, the loss by 
evaporation being continually replaced, but a basic salt could not be 
separated. On further evaporation, however, a point was reached 
when the addition of water threw down a white pulverulent salt, 
which consisted of Zn;H,:N,Oy. Finally it was attempted to procure 
a basic salt by long-continued heating of powdered neutral zinc nitrate 
in the air-bath, but the results obtained were doubtful. The view 
arrived at is that basic salts are molecular compounds of neutral salts 
with oxhydrates or oxides. 


G. T. A. 
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The Selenites. 
By L. F. Nitson (Bull. Chim. Soc. [2], xxiii, 494—500). 


Tue first portion of this paper is devoted to a description of the sele- 
nites of the hexatomic metals, from which the author draws the follow- 
ing conclusions :— 

1. That the neutral salts of these metals (excepting uranium, 
erbium, and yttrium) afford with neutral sodium selenite only basic 
salts. Uranium, erbium, and yttrium give neutral salts. Aluminium, 
chromium, and indium give #-selenites, in which 4 atoms of the 
basylous element are present for every 3 atoms of selenium. Cerium 
gives a 5 selenite in which 6 atoms of the basyl are present for 5 of 
selenium, its formula being 5SeO,.2Ce,0;.30H,0. Tron, didymium, and 
lanthanum give & selenites, in which 9 atoms of the basyl are pre- 
sent for every 8 atoms of selenium, their general formula being 
3M’”,03.8Se’’0,.28H.0. 

2. That the basic selenites of aluminium, chromium, iron, cerium, 
and indium give neutral salts when treated with a sufficient quantity 
of selenious acid. 

3. The basic salts of chromium, iron, cerium, didymium, yttrium, and 
erbium when treated with a quantity of selenious acid theoretically suffi- 
cient to yield diselenites, actually give only 4 salts, this being the most 
acid salt obtainable for iron, yttrium, and erbium. Moreover the salts 
of aluminium and indium afford under similar conditions the 3 salts. 

4. That the basic selenites of didymiwm, when treated with sufficient 
selenious acid for the formation of the tetraselenite, yield instead only 
the 2 salt. Under similar circumstances chromium and lanthanum give 
$ selenites, and aluminium, cerium, lanthanum, and indium give di- 
selenites. 

The close analogy presented in the composition of the selenites of 
the hexatomic basyls Fe, Cr., Al, with those of the rare metals, is 
held to afford some proof of the tetratomicity of those metals, thus 
(Ce'v-—Ceiv) vi, (Laiv—Lai”)¥, &e. 

Then follow descriptions of the selenites of bismuth, two in number; 
of antimony, two; of thorium, three; of zirconium, three; and of tin, 


two. 
C. Ht. P. 
Salts of Tri-emetaphosphoric Acid. By C. G. Lixpbom 
(Bull. Soc. Chim. [2], xxiii, 447—451). 


THIS paper gives a description of the salts of trimetaphosphoric acid, 
most of which crystallise with water of crystallisation. The general 
formula of the trimetaphosphates of the monobasic metals is M’;P;0, + 
xH,0, that of the bibasic metals being M’;2P;0,.xH,O. No definite 
salts could be obtained with feeble bases such as chromium, or iron in 
the ferric state, neither could the copper salt be isolated. The free acid 
was formed by decomposing the silver salt with sulphuretted hydrogen 
and evaporation in a vacuum, but could not be obtained in the solid 
state; the solution decomposes very rapidly. Certain double salts are 


also described having the general formula M’N'P;0,.xH,0. 
C. H. P. 
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The Decomposition of Magnesium Chloride. By G. Brause 
(Dingl. Polyt. J., cexv, 457—364). 


Macnesium chloride is not so easily decomposed into magnesia and 
hydrochloric acid as is generally assumed. On heating 1619 grams 
of the salt, containing 544 per cent. of MgCl, and 45°6 per cent. of 
water, to redness for six hours in a porcelain crucible, a residue was 
left which contained 9 per cent. of MgCl,. A similar experiment gave 
a residue containing 7°53 per cent. of MgCl. 

Two experiments were made to ascertain if potassium and sodium 
chlorides or magnesium sulphate had any effect in preventing the 
decomposition of magnesium chloride. It was found that the decom- 
position is very imperfect, and if water-vapour be passed over the 
ignited mixture it is not decomposed. Artificial manures prepared 
from the ‘“‘ Abraumsalzen” from Stassfurt contain from 6 to 11 per 
cent. of magnesium chloride, which is only very slightly decomposed 


on heating. 
W. R. 


Preparation of Magnesia Sulphurosa. By H. Hacer 
(Pharm. C.-Bl., 16,1; Chem. Centr., 1875—135). 


SutpHuROUS acid is passed into a mixture of 1 part of magnesia alba to 
7or 8 parts of water, and the precipitate is collected and drained. 
The liquid is nearly neutralised with magnesia, concentrated by evapo- 
ration, and the crystals are collected and dried on filter-paper. The 
crystalline precipitate has in each case the composition MgO.SO, + 
6H,0, and is soluble in 80 parts of water at the ordinary temperature, 


and in 120 parts of boiling water. 
G. T. A. 


Calorimetric Study of the Silicides of Iron and Manganese. 
By Troost and HAauTEFEUILLE (Compt. rend., Ixxxi, 264—267). 


Ix a previous communication the authors have shown, by the use of 
the calorimeter, that cast-iron when dissolved in certain reagents 
evolves rather more heat than can be accounted for by the combination 
of the weight of iron which it contains, and that, on the contrary, car- 
bide of manganese disengages less heat. From these facts they have 
concluded that the carbon in the former case is not in combination 
with the iron, but that a definite compound exists in the case of man- 
ganese. 

They have now studied the silicides of these metals in a similar 
manner. Iron containing less than 14 per cent. of silicon is readily 
attacked by moist mercuric chloride, and the heat evolved increases 
with the percentage of silicon. The silicon, however, is oxidised at 
the same time that the iron is converted into chloride, so that it 
becomes necessary to calculate the heat of combination of the two 
elements, and to compare it with the heat evolved by the compound. 
While the percentage of silicon is small, about 3°5 per cent., the two 
numbers are practically identical, but as it increases in quantity, the 
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heat evolved by the decomposition of the silicide is found, as might be 
expected, to be slightly less than which is calculated from the combi- 
nation of the separate elements with chlorine and oxygen respectively. 
Silicides of manganese were prepared, containing 8°2 and 12°0 per 
cent. of silicon respectively, with 1:0 per cent. of carbon; they were 
easily acted upon by moist mercuric chloride. 

The heat evolved was found to diminish as the proportion of silicon 
increased. In this respect they resemble the corresponding carbides. 
By calculation in the manner already mentioned, the silicide containing 
8:2 per cent. was observed to have lost in the act of combination two- 
fifths, and the silicide containing 12:0 per cent. one-half of the heat 
which its elements would have disengaged had they been uncombined. 

The authors have therefore established that silicon and carbon 
behave in a similar manner with respect to manganese, forming stable 
and definite compounds with this metal. ~ 

a W. 


Mineralogical Chemistry. 


Chemical Composition of the Loess Formation. By A. Hitcer 
(Landw. Versuchs-Stat., xviii, 166—173). 


Specimens of this river deposit have been previously analysed by 
Kjerulf, Bischoff, and Wicke. The author gives their analyses, 
together with those of three specimens of the loess and two of the 
characteristic calcareous concretion accompanying it, by himself. The 
results of his analyses are as follows, the first three being of loess and 
the last two of the concretion :— 


Zell Haugler 
Locality. . Héfe | Geisnidda.| Mainthal. | Geisnidda. 
Mainthal. | yfainthal. 


o 
sl lili 
fat 
bo 


° 
=) 
) 
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} Soluble in HCI 
~ and organic matter 
1 


Na,O 


bo 
oO 
va) 
n= 


Clay and sand ........ 
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The loess of Geisnidda, in Upper Hesse, is from a deposit 20 to 30 
feet thick on the edge of the Nidda Valley, it is rich in land shells, 
Succinea oblonga, Helix hispida, and Pupa muscorum, and bones of the 
mammoth and Rhinoceros tichorhinus have been found in it. It is 
peculiar in containing ‘007 per cent. of lithia in the portion insoluble in 
hydrochloric acid. 

The concretions are probably formed by a portion of the lime from 
the surface of the loess being washed down deeper and then concreting 
round roots, &c. 

KE. K. 


Coal in Russia. By Seratus Kern 
(Chem. News, xxxii, 79). 


Government Toula.—1l. Kievtzi village, on the River Oka. 2. Krasni 
Cholmi village. 3. Vialino village, in the Odoievsky district. 
4, Malévka village, Bogoroditsk district. 
Government Kalouga.—5. Zelenino village. 
Lihkvin district. 
Government Ekaterinoslaw.—7. Near Mr. Illovaiski’s village; yields 
10,600 cubic feet gas per ton; and 74°7 per cent. of compact coke. 
Government Simbirsk.—8. Near Sysrane town, on the Volga. 
Caucasus.—9. On the Rivers Coubane and Choumar; yields a com- 
pact coke. 10. Donetz Mountains, on the River Bolshaia-Nesvitaia. 
This is a good anthracite. 


6. Znamensky village, 


Carbon 


per cent. 


Volatile 
matter 


per cent. 


Ash 


per cent. 


49 °68 


Calorific 
value. 


Sulphur 
per cent. 


3000 units. 


3°07 


16° 4000 
7° 4000 


2°13 
Hygroscopic water. 
32 °0 


22° 3500 
21 °2 3560 me 
20: 4200 20°05 
2° ' 6900 0°83 
28° 3500 17°10 
3° 7000 a 
Sulphur 


7600 0°27 


C. &. P. 


Note on a Blue Matter occurring in Clay. By P. Tutnarp 
(Compt. rend., Ixxxi, 262). 


Dorine some excavations at Perrigny-sur-l’Ognon, a clay was met 
with which had a deep grey colour when freshly dug, but became 
black on drying, while at the same time a blue substance has 
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developed, in colour resembling ultramarine. This blue matter 
becomes of an olive-green tint when heated to 120°, and changes to 
yellow when treated with potash in the cold. Neither ammonia nor 
acetic acid has any effect on it, while chlorine-water alters it but 
slowly ; very dilute hydrochloric acid, however, dissolves it immedi- 
ately and destroys its colour, which ammonia does not restore. Its 
analysis is incomplete, but it has been shown that ferrous oxide is its 
principal constituent, and that alumina and a nitrogenised organic acid 
are present in very considerable proportion. Ferric oxide and lime are 
absent. It is still under examination. 
J. W. 
Analysis of Volcanic Gases in the Island of Saint Paul, 
By Cu. Véiain (Compt. rend., Ixxxi, 332—335). 


Tue original volcanic activity of the Island of Saint Paul is repre. 
sented now only by thermal springs and by evolution of heated gases, 
The fumaroles, or gaseous vents frequently occur along the shore, often 
at some little distance from land and under a depth of 20 or 30 meters 
of water, so that they are visible only at low water. 

The gas collected at one of these outlets had the following composi- 
tion. Its temperature was 78° to 80°. 


CO». O. N 


October 21st .... 14°24 17°01 68°75 100°0 


November 10th .. 14°80 16°34 68°86 = 100°0 


Collected at another spot, the composition of the gas was, CO, = 
94:71; N= 5°29, where the oxygen had entirely disappeared. Its 
temperature was 92°. 

An analysis of the gas dissolved in the water of three thermal springs 
gave as follows :— 


II. III. 
Carbonic anhydride 79°77 81:67 
Oxygen 4°84 5°68 
Nitrogen . 15°39 12°65 


Temperature 38° 34° 


Since the evolution of gas before alluded to takes place below the 
surface of the sea, it was thought that it might be interesting to ascer- 
tain the nature and proportion of the gas dissolved by the water, and 
to ascertain further, if possible, the relation existing betwcen this 
proportion and the animal life in the immediate vicinity. 


Sea water, taken froin 
"aa 


Depth of Depth of 

Surface. 25 meters. 47 meters. 
Oxygen 8°94 6°99 
Nitrogen ‘ 82°64 80°42 
Carbonic anhydride 8:40 12°58 
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At a depth of about 25 meters, vegetable life, which is so abundant 
beyond the range of the fumaroles, ceases; so that it must be con- 
sidered that 84 per cent. of carbonic anhydride in sea water is 
destructive to life, notwithstanding the presence of nearly 9:0 per cent. 


of oxygen. 
J. W. 


Meteoric Iron. By J. Lawrence Situ 
(Compt. rend., Ixxxi, 84—87). 


Tuat examined by the author was a portion of a meteorite, entirely 
metallic, which fell on the 1st August, 1835, in Dickson county, Ten- 
nessee. ‘Those parts of the surface which had been originally brilliant, 
had still preserved their lustre under conditions in which ordinary iron 
would have rusied. Heat or acid developed the Widmanstatt 
figures in great beauty, and exhibited delicate interior parallel lines, 
which are peculiar to certain meteorites only, and have been termed 
by the author Laphanite marks. The iron is not absolutely continuous, 
but contains minute cavities. Its specific gravity is 7°717; and its 
percentage composition is, iron 91:15, nickel 8°01, cobalt 0°72, copper 
0:06. Sulphur is entirely absent, and there is only the merest trace of 
phosphorus. The circumstance of the delicate reticulated structure 
of the metal being visible by the aid of a lens on the external surface 
of the meteorite, proves that it could not have traversed the atmosphere 
in a molten state; but there are indications that the surface has been 


intensely heated. 
R. R. 


Analysis of the Sulphur Well at Ballynahinch Spa. 
By T. Anprews, F.R.S. (Chem. News, xxxii, 65). 


AN analysis of the water of the sulphur well of Ballynahinch Spa was 
made in 1869 with the following results :— 


Bicarbonate of lime...... 0'1049 per 1000 
Bicarbonate of magnesia.. 0°0462 “i 
Sulphate of magnesia.... 0°0175 “ 
Chloride of magnesium .. 0°0037 - 


Chloride of sodium...... 0°0165 “ 
Sulphide of potassium.... 0°0044 - 
Sulphide of sodium...... 0°'0012 9 
CE ecb be wih ease ape 0°0012 i 


Organic matter ........ 0°1040 " 


Saline constituents .. ... 0°2996 ss 


Sulphuretted hydrogen .. 3°55 vols. per 1000. 
Carbonic acid .......... 70°00 ” 
Nitrogen ....0--+ -s0e 0s 19°52 + 
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The water may be kept for several weeks if air be excluded. 
The temperature of the well on July 21st was 9°5°. 
M. L. 


On the Crystalline Form and Twin Formations of Phillips. 
ite. By A. Srrere (Jahrbuch fiir Mineralogie, 1875, 585—596). 


On Aphthalos (Arcanite) from Racalmuto in Sicily. By 
Scaccui (cbid., 620). 


On a Mass ejected from Vesuvius in the Eruption of 1872. 
By Scaccur (zbid., 621). 


On Skorodite from Dernbach, near Montabond. By A. vy. 
LAsauLx (ibid., 629). 


On the Magnesite of Baumgarten near Frankenstein. By 
A. v. Lasavux (ibid., 630). 


Quartz Crystals from Lizzo inItaly. By A. v. Lasaucx (ibid, 
631). 


Calcite from Andreasberg. By F. Hessenspera (ibid., 647). 


On a Quartz-twin with Inclined Axes from Japan. By G. 
vom Ratu (ibid., 648). 


Wolframite from the Trachyte of Felsobanya. By A. J. Krey- 
NER (ibid., 648). 


Occurrence of Native Gold in the Mineral Veins of Veres. 
patak. By F. Posepny (ibid., 650). 


Voleanic Ash from Turrialba in Costa Rica. By H. O. Lar 
(ibid., 657). 


Organic Chemistry. 


Hydrocarbons Produced in the Distillation of Crude Fatty 
Acids. By A. Canours and E. Damargay (Compt. rend., lxxx, 
1568—1572). 


From samples of volatile oils formed in the manufacture of stearine 
candles, by distillation of fatty acids in a current of superheated steam, 
the authors obtained hydrides of hexyl, heptyl, octyl, nonyl, decyl, 
undecyl, and duodecyl. These hydrocarbons are identical with those 


—_ 
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discovered by one of the authors in American petroleum; and this fact 
favours the view that petroleum has originated from substances 
analogous to the fatty acids. 

R. R. 


A Hydrocarbon Containing C,H,. By A. Pinner (Dent. Chem. 
Ges. Ber., viii, 898—902). 


Wuen sodium is left in contact with dichlorallylene, it gradually be- 
comes converted into a brownish substance, probably containing 
C;H,Cl,Naz, and this substance is decomposed by water, with liberation 
of a gaseous hydrocarbon containing C;H,. This gas is readily ab- 
sorbed by bromine, with formation of an oily bromide containing 
C;H,Br, This propargylene tetrabromide is easily decomposed by soda, 
a tribromallylene, C;HBrs, boiling at 190°—195° being formed; and 
this unites readily with bromine to form a substance containing C;HBr;. 
This latter forms white prisms slightly soluble in alcohol. 

Ammoniacal silver solution absorbs propargylene, C;H2, and the 
silver compound separates in white felted needles, which probably 
contain (C;H,),Ag.0. 

The author regards the sodium-compound described above as— 

NaH 
C 


4~\ 
ClIC—C—H 
Cl Na 


and he regards propargylene as— 
H 


C 
VAN 
C=CH 
7 =: a 
On a Combination of Methyl Oxide and Hydrochloric Acid. 
By C. Friepex (Compt. rend., Ixxxi, 152). 


Wuen a mixture of pure and dry methyl oxide and hydrochloric acid 
is passed into a receiver surrounded by a refrigerating mixture, a 
liquid condenses which is colourless and mobile, fumes in the air, and 
boils at — 2°. This compound may therefore be considered as a direct 
combination of the two bodies, and as analagous to the known combi- 
nations of ether with certain metallic chlorides, and of ethylic oxide 
with bromine. The composition of this product is variable: it gives 
on analysis from 37 to 39 per cent. of chlorine. —- 


H. J. H. 


Distinction between the two Isomeric Derivatives of Ethylené 
having the formula ©,C1,Br,. By Ep. Bouraoin (Compt. 
rend., lxxxi, 48—52). 


Perchlorethylene bromide or Chlorethose bromide, C,C],Br,. When heated 
in a closed vessel to 185° it loses its bromine. Heated to 140°—150° 
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with twice its weight of commercial aniline, it causes a violent action 
to take place, represented by the following equation :— 


C,H,N + 2C,H,N of 3C,Cl,Br, — 3C0,Cl, + CHiN; + 6HBr. 


The perchlorethylene thus obtained is perfectly pure. 
COhlorobromethylene chloride (C,Cl,Br2)Clh. At 185° the following de- 
composition takes place :— 


C.Cl,Br.Cl, = C,Cl.Br. ob Cl. 


When the temperature is raised a little above this point, the free 
chlorine is again absorbed, the bromine being driven out :— 


C.Cl,Br, + Cl, — C.Cl, + Br.. 


When it is heated with aniline the decomposition begins at about 
100°. If the temperature be then carried to 170° and the distillate 
redistilled after being washed with sulphuric acid, the portion passing 
above 130° yields in a freezing mixture a new ethylene derivative, 
chlorobromethylene, C,Cl,Br,. This is a colourless, limpid liquid at 
ordinary temperatures, of high refractive power. At — 16° it crystal- 
lises. It has at first a sweet and then a sharp disagreeable taste, and 
an odour resembling that of chloroform. It unites with chlorine to 
form C,Cl,Br,Cl,, and with bromine, forming C,Cl,Br,Br:. 

Theoretically, a third substance, isomeric with C,Cl,Br,, and 
C.Cl,Br.Ch, should exist, viz., C.Cl,Br(ClBr). 

B. J. G. 


Occurrence of Ethylic Alcohol in the Vegetable Kingdom. 
By H. Gurzeir (Annalen der Chemie, clxxvii, 344—384). 


THE author has investigated the fruit and umbel-stalks of Heraclewm 
giganteum, the fruit of Pastinaca sativa, L., and the unripe fruit of 
Anthriseus cerefolium Hoffm., and has found that ethyl-compounds 
(alcohol, or compound ethers) are present in each case. 

From 6} kilos. of imperfectly ripe fruit of Heracleum giganteum 
(summer 1873), a distillate was obtained by distillation with 18 kilos. 
of water, consisting of about 12 kilos. of faintly acid aqueous liquid, 
and some few grams of oil. By distillation of the former, a distillate 
was obtained, from which a little more oil separated, leaving an 
aqueous liquid exhibiting the same character on fresh distillation; 
after this process had been repeated a few times, a spirituous substance 
boiling under 100°, and burning with a pure blue flame passed over 
first; finally, about 12—15 grams of the body were obtained, and 
after repeated cohobation with caustic lime, this was reduced to 52 
grams of anhydrous liquid, or about 0°1 per cent. of the fruit; this 
portion boiled between 72° and 77°, and by fractionation yielded a few 
drops boiling at 78°—79°, and giving numbers agreeing with the for- 
mula, C.H.O. In another specimen, the first portions gave numbers 
approximating to those required for the formula CH,O, whilst the 
liquid, as a whole, gave numbers agreeing with a mixture of methylic 
and ethylie alcohols. 


ORGANIC CHEMISTRY. 1247 


The total oil obtained weighed about 35 grams (0°56 per cent.), and 
by fractionation yielded about 3} grams of distillate at 130°—170°, 8 
at 210°—250°, and 19 at 200°—210°. The first fraction had the odour 
of ethyl butyrate, and after saponification by means of strong aqueous 
caustic soda, yielded a minute quantity of distillate resembling alcohol 
in properties, and giving the odour of acetic ether with sodium acetate 
and sulphuric acid; whilst butyric acid was found to be present in the 
sodium salt thus formed. 

The residue left in the still by the first distillation of the unripe fruit 
was strongly acid ; after saturation with soda and subjection to distil- 
lation, a volatile base and the soda salts of acids now under investiga- 
tion were obtained, together with about another gram of oil, but no 
further trace of methylic or ethylic alcohol. 

These experiments were repeated with 44 kilos. of ripe fruit (sammer 
1878). A volatile base came over in the aqueous distillate, together 
with a spirituous substance which possessed the properties of, and 
gave on analysis numbers agreeing with a mixture of about 4 methylic 
alcohol, and + ethylic alcohol (in the unripe fruit the latter predomi- 
nated): the oil weighed about 83 grams (2 per cent.), and yielded a 
portion of distillate at 130—1 70, from which a spirituous substance 
was obtained by saponification with soda, but in so small a quantity 
that the presence of ethylic alcohol could not be numerically deter- 
mined: butyrate of sodium was present in the sodium salt thus formed. — 
A larger yield of oil is thus given by the fully than by the imperfectly 
ripe fruit ; this is partly due to the smaller quantity of water contained 
in the latter. The umbel-stalks when freed from fruit gave by distil- 
lation with water excessively littie oil, but a little of the volatile base 
referred to above: young fruit (summer 1874) yielded 0°6 per cent. of 
oil, and 0°33 per cent. of a mixture of methylic and ethylic alcohols, 
the latter greatly predominating ; a larger quantity of material being 
here at the author’s disposal, he succeeded in isolating and numerically 
determining ethylic alcohol, ethylic iodide, and methyl oxalate, with 
satisfactory results. 

From a mixture of ripe and unripe fruit (summer 1874) similar 
results were obtained; the following figures represent the relative 
yield of the mixtures of alcohols obtained as above :— 

: 1874. Very young fruit, 0°33 per cent. of mixture boiling at 
4°—78°. 

1874. Partly ripe, partly unripe fruit, 0°14 per cent. of mixture 
boiling at 72°5°—78°. 

Bag Imperfectly ripe fruit, 0°08 per cent. of mixture boiling at 
12°—77°, 
“ Quite ripe fruit, 0°04 per cent. of mixture boiling at 66°— 
72°, 

The volatile bases obtained from these different specimens were 
carefully examined, but proved to be nothing but ammonia in each 
case. 

Pastinaca sativa being botanically allied to Heraclewm giganteum, 
the author also examined the fruit of this umbellifer; 31 kilos. of fruit 
(half ripe and half partially ripe) were distilled with 15 kilos. of water 
until 6 kilos. of distillate were obtained; from the aqueous portion of 
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this by repeated distillation, a spirituous distillate was finally obtained, 
giving numbers agreeing with a mixture of methylic and ethylic 
alcohols, and boiling between 72° and 77° after dehydration by quick- 
lime: the highest boiling portion of this gave numbers agreeing with 
ethylic alcohol, the quantity of mixed alcohols obtained being 4'1 
grams, or about 0°08 per cent. The total oil obtained (after a second 
distillation) constituted about 1:1 per cent., but did not possess any 
constant boiling point, 17 grams passing at 195°—210°, 8°5 at 233°— 
240°, and 3°5 at 240°—270° (Renesse found the great majority distilled 
at 244°—245°; he, however, used only ripe fruit). The acid residue 
in the still was again distilled with caustic soda-solution, whereby a 
volatile base was obtained ; this appeared however to consist only of 
ammonia with a minute trace of something else of higher molecular 
weight ; a spirituous liquid also passed, from which a small quantity 
of methylic alcohol was isolated. 

By similar treatment, 10 kilos. of the unripe fruit of Anthriscus cere- 
foliwm Hoffm. yielded 0°27 per cent. of a mixture of ethylic and 
methylic alcohols, in which the former greatly predominated, and the 
boiling point of which lay between 75° and 78°. 

From these results the author concludes that ethylic alcohol is in 
certain cases a normal constituent of wafermented plant-juice, existing 
either as a compound ether, or as alcohol itself. 

C. R. A. W. 


Action of Chlorine on Isobutyl Iodide. 
By M. Prunier (Compt. rend., Ixxx, 1603). 


Wuen chlorine is passed into the ether, the latter being kept cold, 
C,H,C! is first formed, and iodine is precipitated. Then iodine chlorine 
is formed, together with a mixture of chloro-substitution derivatives. 
These are separated by fractional distillation in a partial vacuum, but 
only one, viz., CyH,Cl¢, has been isolated. 

B. J. G. 


Pentamethyl Ethol. By H, A. Bur.erRow 
(Annalen der Chemie, clxxvii, 176—186). 


C(CH)s ox, 


Pentamethyl ethol, C(CHs)2, or es is formed, when a mixture 
OH \OH 


of trimethyl acetyl and zinc-ethyl is heated; but it is advantageous 
to treat the mixture with sodium before applying heat, and to decant 
the fluid portion from the deposited zinc. The mixture, having been 
digested for a sufficient time, is treated with water and hydrochloric 
acid, when an oily liquid separates, in which crystals were observed. 
The crystalline substance was separated by fractionating and collecting 
the middle portion, and after suitable purification it was analysed, and 
found to be a hydrate of pentamethyl ethol, 2(C;H,O) + HO. This 
hydrate forms long prismatic needles, which melt at 83°, are slightly 


ORGANIC CHEMISTRY 1249 


soluble in water, and easily soluble in alcohol or ether. It evaporates 
readily when exposed to the air, and distils rapidly with water-vapour; 
while its taste is burning, and its odour recalls those of camphor and 
of mouldiness. At 100° it begins to boil, water passing over, but at 
130° the anhydrous alcohol begins to distil. The dehydration may be 
also partially effected, by allowing the hydrate to stand over baryta in 
a closed vessel, and if this operation is performed at a temperature of 
100°, the dehydration becomes complete in a few days, the anhydrous 
alcohol remaining as an oil. 

Warm and dilute chromic acid mixture acts very slowly on the 
hydrate of pentamethyl ethol, but bromine acts readily on it, yielding 
a white solid, which is converted into an oily body by the further 
action of bromine. The solid product appears to be a mixture of 
C,H,;Br, and C,HyBro. 

Pentametihy/ ethol was prepared from its hydrate, as described above, 
and it forms an oil, which boils at 131°. When strongly cooled, it 
solidifies, forming white needles, which melt at + 17°, and it readily 
absorbs water, the hydrate being formed, so that when moist air is 
passed into the upper part of a bottle containing the alcohol, glistening 
leaflets of the hydrate are produced, and float about in the air over the 
liquid. 

The chloride, C;H,;Cl, or C.(CH;);Cl, was obtained by treating the 
hydrate with phosphorus pentachloride, and washing the product, 
when the chloride is obtained as a white solid, smelling like “ artificial 
camphor.” It separates from its alcoholic solution in white needles, 
which melt at 136°, and sublime rapidly ata higher temperature, but it 
is volatile at the ordinary temperature, and yields up its chlorine to a 
warm solution of silver nitrate. 

The iodide was prepared by the action of hydriodic acid on the 
alcohol. It smells like the chloride, is soluble in alcohol, and melts 
with partial decomposition, at 140°—142°. Alcoholic potash decom- 


poses it, with production of a new heptylene, Con, 


| 
ar, 

This hydrocarbon forms a colourless oil, having an odour recalling 
those of camphor and of turpentine. It does not solidify in a mixture 
of snow and crystallised calcium chloride, but it unites readily with 
hydriodic acid, to form the above described iodide, or with bromine, to 
form a bromide, C;H,,Br,. This bromide is a semi-transparent body, 
which melts easily, and is converted into an oil by the further action 
of bromine. 

T. B. 


Action of Electrolytic Oxygen on Glycerin. By A. Renarp 
(Compt. rend., Ixxxi, 188—189). 
Gtycerrin diluted with two-thirds its bulk of water acidulated with 
75 Sulphuric acid, and submitted to the action of electrolytic oxygen, 
furnisked various products, among which were noticed formic and 
acetic acids, glyceric acid, a primary glyceric aldehyde, and a syrupy 
VOL, XXVIII. 4Q 


1250 ABSTRACTS OF CHEMICAL PAPERS. 


body without action on carbonate of lime or baryta, but yielding with 
caustic baryta, a body insoluble in alcohol, probably the acid correspond- 
ing with the second glyceric aldehyde, its formula being (C;H,0,)2Ba. 
These substances have not been perfectly examined, owing to the small- 
ness of the quantities obtained. The glyceric aldehyde is a white, 
amorphous, hard, brittle body, of penetrating odour, recalling that of 
formic acid. It melts at 92°, and at a higher temperature volatilises, 
with slight decomposition. Its formula is C;H,O;. It is slightly solu- 
ble in water, nearly insoluble in alcohol and ether. Its aqueous solu- 
tion reduces ammoniacal silver nitrate, forming a metallic mirror ; yields 
crystals containing 36—37 per cent, of nitrogen, when evaporated, 
after addition of ammonia; and evolves heat when mixed with sodium 
sulphite. Nitric or chromic acid oxidises it to formic acid; ozone 
converts it into acetic acid; electrolytic oxygen converts it into a 
mixture of those two acids; and if mixed with a little water and 
exposed to the air, it affords a viscous mass, closely resembling that 
formed by the direct action of electrolytic oxygen on glycerin. 


Thermic Effects which accompany the Inversion of Sugar. 
By G. Fueury (Compt. rend., Ilxxxi, 196—197). 


It is sbown that heat is given out when sugar is inverted. In one 
experiment with 500 grams of dilute hydrochloric acid (containing 
38 grams of real acid), a solution of 60 grams of sugar, in 30 grams 
of water (proper precautions having been taken to have the liquids at 
the same temperature, namely, 49°5° before mixing), a rise of 2°6° 
occurred, 


CG. &. F. 


New Method of obtaining Crystallisable Formic Acid. 
By M. Lorin (Compt, rend., Ixxxi, 270—272). 


Tue following directions are given for preparing formic acid of 56 per 
cent. :—1'12 kilograms of glycerin, and 3 kilograms of ordinary pow- 
dered oxalic acid are placed in a large retort, and heated over a naked 
fire ; as soon as formic acid begins to distil, fresh oxalic acid is added, 
in such quantity as to maintain as nearly as possible the original 
level of liquid in the retort. The acid is added only twice a day, and 
the retort is cooled a little before each addition. In this manner 
65°25 kgs. of oxalic acid furnished 42°14 kgs. of formic acid of 54°5 per 
cent., representing 23°004kgs. of real acid. Theoretically, 23,639 kgs. 
should have been obtained. The etherifying power of the residual 
liquid was far from being exhausted. 

For the preparation of formic acid of 90:0 per cent. by means of 
glycerin, the author refers the reader to his earlier paper. In the 
present instance he proceeds to show that other polyatomic alcohols, 
such as mannite, erythrite, answer equally well. With 500 grams of 
mannite, and ordinary (not dried) oxalic acid, he obtained 3°96 kgs. 
of formic acid of 49°4 per cent., containing nearly 2:0 kgs. of real 
acid. 200 grams of the crude residual monoformin from the preceding 
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operation, and 4°5 kgs. of dehydrated oxalic acid added by 100 grams 


at a time, furnished 2°16 kgs. of formic acid of 86°4 per cent. The 
redistillation of this acid raised the percentage to 90-0 for the first 
portions, the remainder of the distillate being 83:2 per cent. There 
remained in the retort 16 grams of amber-coloured liquid, which still 
contained 74°5 per cent. of real acid. 

With Erythrite—85 grams of erythrite and 2°4 kgs. of dehydrated 
oxalic acid in small portions, gave 1:12 kgs. of distillate containing 
0985 kg. of formic acid, or 87°95 per cent. The separate fractions of 
the distillate ranged even higher than this, and the redistillation of the 
latter portions separately furnished an acid above 98:0 per cent. 

It is possible, therefore, with erythrite, to obtain crystallisable 
formic acid at a single operation, without converting the acid into the 


lead or copper salt, and decomposing this with hydrogen sulphide. 
J. W, 


Action of Potassium on Ethyl Succinate, By Ira Remsen 
(Am. J. of Sci. [3], ix, 120—121). 


Fentinc (Ann. der Chem., xxxiv, 297) described a peculiar compound, 
which he obtained by the action of potassium on ethyl succinate, and 
for which he deduced the formula, C;H,O;, or ethyl succinate minus 
the constituents of one molecule of alcohol. The author finds that 
Fehling’s statements concerning it are substantially correct. In the 
pure state it forms long, flat, beautiful needles, of a slightly yellowish 
colour. It may be boiled with alcohol or water, without undergoing 
change. When sodium-amalgam is added to the alcoholic solution, a 
bright-red precipitate is formed, which is insoluble in alcohol, but easily 
soluble in water. From the aqueous solution of this new substance 
hydrochloric acid throws down a white precipitate, which is insoluble 
in water, and difficultly soluble in alcohol. Dilute caustic potash 
produces a similar change. The substance dissalves in this very easily, 
and the solution conducts itself in the same manner as that above 
mentioned. The action of the amalgam is then due solely to the 
formation of caustic soda, and not to the action of nascent hydrogen. 
In order to obtain the red substance above referred to, the original body 
was dissolved in warm alcohol, and to this solution an alcoholic solu- 
tion of caustic soda was added. A bright red voluminous precipitate 
was obtained, which consisted of very fine lustrous needles. This was 
filtered off, well washed out with alcohol, pressed with bibulous paper, 
and allowed to dry. In drying the red colour changes to yellow, but 
the needles remain otherwise unchanged. An addition of alcohol to 
the yellow substance restores the red colour, so that there seems to be 
no chemical change connected with that colour. This yellow body, 
after being dried, may be preserved in air. It contains 12°37 per cent. 
of sodium. The precipitate formed by hydrochloric acid in the 
aqueous solution of the red substance, proved to be the body C,H,Os, so 
that it would seem that this body plays the part of an acid; alkaline car- 
bonates, however, do not act in the same manner as the hydroxides, and 
without the aid of heat they do not act at all. When the body C,H,O, 
is boiled with sodium carbonate, succinic acid is regenerated and preci- 
4Q 2 
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pitated on the addition of hydrochloric acid to the cooled solution. 
The same-is true in the case of the hydroxides when the solutions are 
boiled. Very concentrated aqueous ammonia does not act upon the 
substance C,H,O; even when the two are boiled together. b 

The author intends to study the action of phosphoric chloride, and 
acetyl chloride, as well as of nascent hydrogen in acid solution, upon 
the body under investigation. 


6 


S. 2. & 


A New Dextromalic Acid. By J. W. Bremer : 
(Dent. Chem. Ges. Ber., viii, 861—863). d 

Tuis acid is obtained by reducing common tartaric acid with iodine, 
phosphorus, and a little water, according to Dessaigne’s method. h 
, C. S. se 
ee ee 0] 
he 

Hydrocitric Acid. 

By A. Craus (Deut. Chem. Ges. Ber., viii, 863—866). ci 
A repLy to Kimmerer (p. 1178 of this volume). fp 
saad m 


Action of Sodium Amalgam on Ethyl Citrate. By A.Cravus | ¢, 
(Deut. Chem. Ges. Ber., viii, 866—869). 


Sopium amalgam does not act on ethyl citrate even if absolute ether be J & 
present, but on adding a little water a reaction sets in, and the sodium J 1 
salts of citric, ethylcitric, and diethylcitric acids are formed, which — P 
may be separated by means of alcohol, in which the citrate is insoluble, J 4 
while the ethylcitrate is sparingly, and the dicthylcitrate freely § lit 
soluble. su 

Monethylcitric acid.was obtained by decomposing the silver salt with J an 
hydrogen sulphide ; it crystallises from water in thin prisms grouped | ™¢ 
like a fan. The deliquescent sodium salt crystallises in prisms, and 
gives a precipitate of barium citrate when heated with caustic baryta. J & 
The silver salt crystallises from hot water in small rhombic plates, and § “tt 
is reduced by boiling it with water without forming a mirror. hyc 

The barium and lead salts are very soluble; the former crystallises, hy 
and the latter dries up to an indistinctly crystalline mass. They are } the 
decomposed at 100°. 

Diethylcitric acid does not seem to crystallise: the free acid and its } fo 
salts are decomposed on boiling their solution. The sodium, barium, | the 


and lead salts are very soluble and hygroscopic. iz, 
C. 8. Bf lise 


On Oxycitraconic Acid and other Derivatives of the Pyrocitric 
Acids. By Turopor Morawski (J. pr. Chem. [2], xi, 480— 
469). 


I. Oxycitraconic Acid.—The author prepares this body (preferably) by 
agitating the barium salt of monochlorocitramalic acid with a large 


ine, 


o Fs 
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quantity of boiling baryta-water. In a short time the conversion into 
oxycitraconate is complete. ~ 

Conversion of Oxycitraconic into Citratartaric Acid.—The relation 
between these bodies is shown by the equation— 


C;H,O; + H,O a C;H,O,. 


Oxycitraconic acid. Citratartaric acid. 


The conversion may be effected in three ways:—(1.) By the assimila- 
tion of water by salts of oxycitraconic acid. (2.) By the direct 
addition of water to the free acid. (3.) By the hydration of an anhy- 
dride of citratartaric acid obtained from oxycitraconic acid. 

In the first of these modes the conversion is brought about by 
heating the barium salt of oxycitraconic acid with water to 120° in 
sealed tubes ; or more easily by boiling tlie lead salt with water in an 
open vessel, lead carbonate being formed at the same time; or by 
heating the ferric salt- with water, carbon dioxide being then evolved. 

In the second method the conversion is effected by heating free oxy- 
citraconic acid with water to 110°—120° in sealed tubes. 

As regards the third method, pure oxycitraconic acid heated to 120° 
for several hours is converted into a soft, very bulky, hygroscopic 
mass, which must be regarded as an anhydride of citratartaric acid, 
inasmuch as when placed in contact with water it gradually dissolves, 
forming a solution of citratartaric acid. 

Oxycitraconic Acid and Hydriodic Acid—These bodies react upon 
each other when heated to 100°—110° for some hours in sealed tubes, 
iodine being set free. After agitating the contents of the tube with 
precipitated silver, and filtering, a colourless liquid is obtained, which 
dries up over sulphuric acid to a glassy amorphous mass, melting at a 
little over 100°, and therein coinciding with citramalic acid. This 
substance is proved to be citramalic acid by analysis of its silver salt, 
and by the fact that it is converted by distillation into citraconic acid 
melting at 80°. 

Oxycitraconic acid and fuming hydrochloric acid combine with 
extreme facility, to form a product which is isomeric with monochlor- 
citramalic and monochloritamalic acids, and which the author calls 
hydrochloroxycitraconic acid. When oxycitraconic acid and fuming 
hydrochloric acid are heated to 100°—110° for an hour in sealed tubes, 
the product is a nearly colourless liquid, which after a time deposits 
fine, nacreous, rhombic laminw, distinguishable by their appearance 
from the two isomeric acids already known. Their analysis agrees with 
the formula C;H,Cl1O;. 

_ Hydrochloroxycitraconic acid is easily soluble in water, and crystal- 
lises therefrom with unusual facility in fine rhombic tables. It is very 
soluble also in ether. It melts at ]60°—162°, apparently undergoing 
decomposition. A solution of the freshly-prepared ammonium salt 
gives a white flocculent precipitate with silver nitrate, followed after a 
time by a precipitate of silver chloride ; aud a bulky white precipitate 
with neutral lead acetate, soluble in excess of the acetate. Barium and 
calcium chlorides give no precipitate at first, but after standing some 
days a precipitate is formed consisting partly of carbonates and 
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partly (in the case of barium) of oxycitraconate. Generally hydro- 
chlorexycitraconic acid in presence of bases is decomposed, with com- 
plete elimination of chlorine: boiling a neutral solution suffices to 
render the whole of the chlorine precipitable by silver nitrate. This 
decomposition takes place in two ways, according as the base is present 
in excess or in sufficient quantity only to neutralise the acid. Hydro. 
chloroxycitraconic acid neutralised with baryta-water yields a perfectly 
clear solution, which on boiling gradually becomes turbid, and at 
length deposits barium carbonate, at the same time evolving carbon 
dioxide and a disagreeably smelling substance. After filtration the 
liquid contains only barium chloride and oxycitraconate, But in 
presence of excess of baryta-water, the liquid remains clear on boiling, 
and the only products of the decomposition are barium chloride and 
oxycitraconate. The latter decomposition takes place in a few hours, 
even at the ordinary temperature. 

Hydrochloroxycitraconic acid is readily converted into citramalic 
acid by the action of sodium amalgam. When submitted to dry distil- 
lation it yields propionic acid, hydrochloric acid, and oxides of carbon— 


©sH,ClO; = CO, + HCl + CO + C;H,O.. 


This decomposition differs entirely from that which monochlorcitra- 
malic acid uudergoes when distilled, the product in the latter case, 
according to Gottlieb, being monochlorocitraconic acid, the carbon 
nucleus, therefore, remaining unaltered. 

Il. Monochloritamalic Acid and its Decomposition by Bases.—This acid 
also undergoes decomposition in presence of a base in two ways, 
according as the base is in sufficient quantity only to saturate the 
acid, or in excess. 

When a solution of the acid exactly neutralised with calcium carbo- 
nate is boiled, the whole of the chlorine is eliminated in the form of 
calcium chloride. After long boiling the liquid contains the calcium 
salts of itatartaric acid and a new acid isomeric with oxycitraconic 
and oxyitaconic acids, and which the author calls oryparaconic acid. 
This acid (isolated by adding hydrochloric acid to a solution of the 
calcium salt and shaking with ether, in which it is soluble) is a viscid 
substance, crystallisable with difficulty, if at all. Its calcium-salt 
gives no precipitate with lead-, copper-, barium-, or silver-salts, and 
prevents the precipitation of ferric oxide by ammonia. 

Monochloritamalic avid, decomposed by boiling with a large excess 
of base, yields oxyitaconic acid. 

III. Mesaconic Acid.—The author prepares mesaconic acid by 
Gottlieb’s — (by the action of dilute nitric acid on citraconic 
acid), which, in opposition to statements often made respecting it, he 
finds to answer well, provided the degree of dilution of the nitric acid 
recommended by Gottlieb be carefully observed. The melting point 
of the pure acid is 202°. 

Action of Chlorine on Mesaconic Acid.—When chlorine is passed into 
mesaconic acid suspended in water, the acid gradually disappears, the 
liquid ultimately becoming clear. When concentrated to a syrupy 
consistence, the liquid evolves hydrochloric acid, and refuses to crys 
tallise on standing. The author, with the view of ascertaining the 
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nature of the body thus formed, saturated the acid liquid with calcium 
carbonate, and added barium chloride to the filtrate. Ina short time 
the liquid began to deposit crystals, which were found to agree in 
composition and properties with the barium salt of monochlorocitra- 
malic acid. The real nature of the body first formed by the action of 
chlorine on mesaconic acid remains, however, undecided. 

Metadtbromopyrotartaric Acid.—This body, when boiled with excess 
of baryta-water, yields barium oxycitraconate; thus behaving exactly 
like the corresponding derivative of citraconic acid. 

When submitted to dry distillation, it evolves hydrobromic acid, and 
yields a body agreeing in melting point and other properties with 
bromocitraconic anhydride, and doubtless identical therewith. 

These facts, the author thinks, render it probable that mesadibromo- 
pyrotartaric acid is identical with citradibromopyrotartaric acid. He 
is engaged in a careful comparison of the salts of the two acids. 


J. R. 


Diethylic Ether of Xanthacetic Acid. By ©. O. Cecn and 
A. STEINER (Compt. rend., Ixxvi, 155). 


Tis ethereal compound is produced by tlie action of ethylmonochlor- 
acetate on potassium xanthate, according to the equation— 


SK /S,CH3C0,0C.H, 
CH.CI,CO,OC;H, + CSC = KCl + CS¢ 
OC.H; OC.H; 
Ethyl . Potassium Diethylic ether of xanthac etic 
monochloracetate. xanthate. acid. 


lt is a yellowish oleaginous liquid, of a disagreeable odour, and 
denser than water. It decomposes if distilled at the ordinary pressure, 
but may be distilled in a vacuum, yielding, after several fractional 
distillations, a yellowish liquid having an alliaceous and sulphurons 
odour, and boiling constantly at 165°. It gave by analysis 40°12 p. c. 
carbon, 5°90 hydrogen, and 30°64 sulphur, the formula C;H,,0,8, 
requiring 40°38 C, 5°77 H, 23°08 O, and 30°77 S. “oe 


Amylxanthate of Potassium. By ZorLLeR and GRETE 
(Compt. rend., Ixxxi, 194). 


A sHorr account of the author’s process of making the salt, which 


consists in agitating concentrated potash with crude amylic alcohol in 
equivalent quantities, and then adding some carbon disulphide whilst 
briskly stirring. Almost immediately a salt crystallises in leaves, 
nearly dry, which is the amylxanthanate of potassium. Doses of one 
gram of the salt mixed with superphosphate produced no ill effects on 
herbaceous plants growing in a half litre of earth; shrubs suffered 
when treated with doses exceeding seven grams. 


C. H. P. 
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Danger of Preparing Nitroform. By V. Meyer 
(Deut. Chem. Ges. Ber., vii, 1744; Chem. Centr., 1875, 67). 


Tuis body was prepared by heating trinitroacetonitril with water in 
quantities of seven grams. A violent explosion took place, for which 
no reason could be assigned. It is dangerous also to keep ethy| nitrite 
in sealed tubes, since a tube containing ethyl nitrate (?), the point of 
which was broken by an iron instrument, exploded. 

S % A. 


Characteristics of Glycocine. By R. Encut 
(Bull Soc. Chim. [2], xxiii, 435—437). 


Accorpine to chemical text-books, glycocine may -be distinguished 
by three characteristic reactions, namely :— 

1, When boiled with a concentrated solution of potash or baryta, 
glycocine affords a blood-red coloration. 

Never having been able to produce the coloration by the process re- 
ferred to, the author sought, by reference to numerous chemical 
works, the authorities for the reaction ; he finds that the only chemist 
who states that he actually produced the coloration is Horsford, the 
names of others being merely quoted among the different works. 
Cahours, although given as one authority, denies ever having written 
of such a reaction. The conclusions, therefore, are that Horsford’s 
coloration was due to an impurity in his materials, and that glycocine 
does not afford the reaction in question. The other two reactions 
are not sufficiently characteristic to indicate glycocine. They are— 

2. When cupric sulphate is treated with potash in presence of gly- 
cocine, no cupric hydrate is thrown down, but a blue solution is 
formed. 

3. Glycocine reduces mercurous nitrate in the cold, more readily 
when heated. To these the author adds the two following reactions, 
and says that though no single reaction is sufficiently characteristic of 
glycocine, all the four taken together will be found to be so:— 

4. Glycocine gives with ferric chloride an intense red coloration, 
which disappears on adding acid and is reproduced on adding am- 
monia. 

5. The addition to a solution of glycocine of a drop of phenol and 
some sodium hypochlorite produces a fine blue coloration. 


©. &. &. 


Action of Urea on Asparagin and on Aspartic Acid. 
By I. Guarescui (Gazzetta chimica italiana, v, 245—248). 


Tue uramido-acids which have been investigated by Heintz, by Ment- 

schutkin, and especially by Griess, are all monobasic, but it seemed pro- 

bable that the action of urea on asparagin or on aspartic acid might give 

NH.CONH, 

rise to a bibasic uramido-succinic acid, COOH.CH:.CH< . 
“COOH 

On heating a mixture of equal parts of urea and asparagin at 130°— 
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140° for half an hour, a transparent fused mass was obtained which dis- 
solved in water, yielding a pale-yellow highly fluorescent liquid. The 
concentrated solution did not yield any crystals after being strongly 
acidulated with hydrochloric acid and allowed to stand; but on the 
addition of alcohol a liquid was deposited which, when dissolved in 
water, gave crystals after a time. The dilute alcoholic solution, after 
evaporation at 100°, left a crystalline mass, which became colourless 
when washed with alcohol. The substance is only slightly soluble in 
alcohol or cold water, but readily in boiling water, crystallising out on 
cooling in magnificent hard prisms resembling asparagin. It melts at 
about 220°, but undergoes decomposition at the same time. It gives 
no reaction when heated with cupric acetate: this serves to distin- 
guish it from asparagin. The author finds that the best way of pre- 
paring it is to dissolve the fused mass, obtained on heating the mixture 
of urea and asparagin, in a small quantity of hot water, and allow it to 
stand for 24 hours: the crystalline powder which is deposited may be 
purified by recrystallisation. On heating the mother-liquors from 
which these crystals have separated to 100° for two or three hours, 
ammonia is given off, and the solution deposits a new substance crys- 
tallising from water in transparent crystals. Aspartic acid when fused 
with urea behaves differently from asparagin. 

The author has hitherto been prevented from making analyses of 
these products, but as Grimaux (Deut. Chem. Ges. Ber., viii, 545) is 
working on the same subject, he thought it advisable to publish the 
results he had obtained. 

C. E. G. 


Replacement of Hydrogen in Benzene. By H. Hispner 
(Deut. Chem. Ges. Ber., viii, 873—875). 


Ir a negative element or radicle replaces hydrogen in a benzene 
derivative containing a less negative group, para- and ortho-com- 
pounds are formed, while in presence of a more negative radical meta- 
compounds are chiefly produced, as the following examples will 
show. 

Toluene yields with chlorine, bromine, and nitric acid, para- and 
ortho-compounds. Diphenyl, benzanilide, and phenol do the same 
with nitric acid, while benzoic acid yields by direct substitution 
chietly meta-compounds. 

Parabromotoluic acid is readily converted into the ortho-sulphonic 
acid, and benzoyl-paramidotoluene yields only an ortho-nitro-compound. 
Para- and ortho-nitrophenol both give the same dinitro-compound, 
and their sulphonic acids yield on reduction the same amido-sulphonic 
acids that are obtained by acting with sulphuric acid on the corre- 
sponding amido-phenols. 

Diorthonitrophenol yields picric acid, or a para-compound, and the 
same acid is probably obtained from orthoparanitrophenol. 


C. S. 
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Diphenyl. By H. Liippens 
(Deut. Chem. Ges. Ber., viii, 870—873). 


Dirueny1 is best prepared by Berthelot’s method ; a glass tube which 
is filled with pumice stone may be used, the heat of a gas-combustion 
furnace being quite sufficient, 1f the vapour of benzene is diluted with 
carbon-dioxide. The two isomeric mononitrodiphenyls were obtained 
by dissolving 15 grams of the hydrocarbon in 60 grams of warm acetic 
acid, and adding at 6V° a warm mixture of 48 grams of fuming nitric 
acid, and 48 grams of acetic acid. After crystallising out the para- 
compound, the ortho-compound is left in the last mother-liquors; it 
crystallises at a very low temperature from dilute alcohol in pale 
yellow, large, thick plates, melting at 37°. On reducing it with tin 
and hydrochloric acid, it is converted into monochloramidodiphenyl, 
C.H;.CsH,;CINH,, and its formation, as well as that of other chlorinated 
bases under similar conditions, 1s easily explained by assuming that the 
nitroxyl oxidises some hydrochloric avid to chlorine. The free base 
volatilises with steam, dissolves sparingly in water, more readily in 
soda, and very freely in alcohol and ether. From dilute alcohol it 
separates in long feathery crystals. Its salts crystallise well, but are 
exceedingly unstable. By the action of tin and acetic acid on the 
nitro-compound, orthamidodiphenyl was obtained ; it melts at 44°—45° 
and its salts crystallise well. 

When paramidodiphenyl, melting at 49°, is heated with benzoyl 
chloride, it yields C,,Hs.NH.CO.C,H;, which melts at 226°. To con- 
vert it into a nitro-compound, 5 grams were dissolved in 200 grams of 
boiling acetic acid, and a mixture of equal parts of fuming nitric acid 
and acetic acid was added. It crystallises in beautiful yellow needles, 
melting at 142°—143°. If too much nitric acid be used, the dinitro- 
compound is formed, crystallising in yellow needles melting at 206°. 
On reducing the mononitro-compound with tin and acetic acid, the 


NH 

anhydro-base, CoH. CH po- Cs, is formed, crystallising from 
N 

alcohol in thin plates melting at 177°—198°; its salts are sparingly 


soluble in water, and more freely in alcohol. 
C. S. 


Essential Oil of Cherry-Laurel. By Witiiam A. TILDEN 
(Pharm. J. Trans. [3], v, 761). 


EXAMINATION of two and a half fluid ounces of the essential oil; it held 
in suspension crystals probably consisting of benzoic acid, its sp. gr. 
was 1:0615, and it gave evidence of the presence of prussic acid, 
though no quantitative determinations were made. A portion of the 
oil was shaken up with hydrogen-sodium sulphite, whereby the alde- 
hydic constituents were dissolved, leaving undissolved about 1—2 per 
cent. of an oily substance containing some brown resin. The oil then 
obtained by distillation of the sulphite with sodium carbonate, distilled 
when dried, between 174°—178°, and had a sp. gr. at 17° of 1:0492. 
It was recognised as benzoic aldehyde. The viscid oil was found, on 
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oxidation, to yield benzoic acid: the oil, therefore, probably consisted 
of benzoic alcohol. 

The oil of cherry-laurel consists, as appears from these experiments, 
of benzoic aldehyde, hydrocyanic acid (less than 2 per cent.), volatile 
oil, possibly benzoic alcohol, and minute quantities of an odorous resiu. 
The volatile oil does not exist ready formed, but is produced by the 
action of water on some, as yet, unknown principles in the leaf. 


K. W. P. 


Synthesis of Terpilene. By G. Boucuarpay 
(Compt. rend., lxxx, 1446—1448). 


Tue author submitted isoprene, C;Hs, one of the products of the 
distillation of caoutchouc, to a temperature of between 280°—290°, in 
a sealed tube from which air had been expelled by carbonic gas. 
After ten hours the liquid was found completely changed; it had 
become viscous, its density had increased, and it no longer boiled at a 
constaut temperature. On distilling the liquid, a certain quantity of 
the primitive hydrocarbon came over unchanged, bu! at 176°-—181° a 
liquid distilled over which possessed a pleasant odour resembling that 
of isoterebenthene. Its composition is exactly indicated by the formula 
CywHis; it has no rotatory power, and, like terebenthenes, rapidly 
absorbs oxygen from the wir. It combines directly with hydrochloric 
acid gas, and from the product a liquid and a s»lid hydrochloride may 
be separated. The former appears to have the composition C,oH,..HCl ; 
the latter CioHy¢.2HCl, and this has all the properties of the dihydro- 
chloride of essence of turpentine, or hydrochloride of terpilene. Thus 
isoprene is condensed by the action of heat alone into a body having 


double the number of carbon-atoms, and this seems to show that tur- - 


pentine and other camphenic compounds are pulymerides of hydro- 
carbons having the formula C,Hs. 


R. R. 


Synthesis of Camphors by Oxidation. By M. Berrusr.or 
(Compt. rend., Ixxx, 1425—1428). 


Ix this paper the author claims priority for his part in researches on 
the subjects which M. Riban has more recently worked out in detail, 
and refers to his memoirs publisbed in 1858, 1870-71-74. 

R. R. 


Note on Pure Phenol. By W. E. BickreRvikeE 
(Pharm. J. Trans. [3], v, 661). 


Ii having been stated that pure phenol absorbs moisture from the 
air, like pure cresol, pure recently distilled phenol was exposed to 
damp air in a platinum dish; it did not increase, but decreased in 
weight to ihe amount of one per cent., owing to volatilization of the 
phenol. Pure cresol, notwithstanding volatilisat.on, increased 4°67 
per cent., when exposed under the same circumstances. Phenol con- 
taining a small percentage of cresol absorbs moisture. If phenol does 
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absorb moisture slightly, this moisture is not indicated by increase of 
weight, owing to volatilization of the phenol: the melting point is 
depressed by absorption of moisture; it was found, however, to be 


lowered only half a degree after an exposure of twenty-four hours. 
KE. W. P. 


Nitrosophenol. By C. Jarcer 
(Deut. Chem. Ges. Ber., viii, 894—898). 


THE experiments commenced by E. ter Meer are here continued. 
When nitrous acid is passed into an ethereal solution of nitrosophenol, 
Weselsky’s diazophenol nitrate separates, and a small proportion of 
each of the usual nitrophenols is found in the mother-liquor. 

When nitrosophenol is treated with s rong hydrochloric acid, an 
energetic reaction takes place, and amorphous products are formed, but 
if a stream of hydrochloric acid is passed into a cooled ethereal solu- 
tion of nitrosophenol, brownish needles separate, and these proved to 
consist of a dichloramidophenol. It is soluble in acids or alkalis, 
slightly soluble in water, non-volatile with water vapour, and melts at 
175°. The reaction may be 


GHG + 2HOl = HCL Ai + HL0, 


or perhaps an isomeride is first formed thus :—- 


OH + 2HCl = OBC, + H,0. 


In any case chlorophenol is formed by a secondary reaction :— 


Cin + HCl + H,O = OHCe + NOH. 


When a small portion of nitrosophenol is cooled and treated with a 
solution of hydrochloric acid in methyl alcohol, a brownish solution is 
obtained, and this deposits fine needles, which consist principally of 
the hydrochloride of a solid base, which passes over, together with a 
small proportion of a basic oil and chlorophenol, when the crystals are 
distilled with water. The solid base was found to be methyldichlor- 
amidophenol. It melts at 715°, and separates from dilute alcohol in 
long needles. It differs from the non-methylated base by being volatile 
with water-vapour, and insoluble in alkalis. 

When the methy! alcohol used in the above experiment is replaced 
by ethyl-alcohol, an ethylated dichloramidophenol or dichloramido- 
phenetol is obtained. It separates from dilute alcohol in splendid 
long colourless needles which melt at 46°, and distil at 275°; but this 
substance readily volatilises at 100°, or with water vapour. Its hydrv- 
chloride and platinum salt form needles, and most of its salts are par- 
tially decomposed by water. 


_ /_ 
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Cyanopheny! Alcohol. By P. Grirss 
(Deut. Chem. Ges. Ber., viii, 859—860). 


THE compound is readily formed by boiling diazocyanobenzene sul- 
phate with a large quantity of water and evaporating on a water-bath, 
after neutralising with ammonia. It crystallises from ether or alcohol 
in small white rhombic prisms, and from hot water in rhombic plates, 
melting at 82°. It has an intensely sweet and pungent taste, and 
smells like phenol. On heating it with strong hydrochloric acid in 
sealed tubes in a water-bath, it is converted into common oxybenzoic 
acid : 


C.H,(CN)OH + 2H,0 = C,H,(CO,H)OH + NH. 


This compound, as well as the cyananiline from which it has been 
derived, belongs therefore to the meta-series. Cyanophenyl alcohol is 
isomeric with phenyl-carbimide, N(CO)C,H;. 

C.. S. 


Compounds of Parachlorobenzoic Acid. By O. Emmertine 
(Deut. Chem. Ges. Ber., viii, 880—883). 


TuIs acid was obtained by boiling one part of commercial chlorotoluene 
with three parts of potassium permanganate and a large quantity of 
water for 4—5 hours. After distilling off the remaining chlorotoluene, 
the hot liquid was filtered and precipitated with sulphuric acid. Thus 
a mixture of the ortho- and para-acid was obtained, in which the for- 
mer preponderated. They were separated by boiling water, in which 
the para-acid dissolves but sparingly. It forms a white earthy mass, 
subliming in needles and melting at 234°. The silver and sodium 
salts are anhydrous ; the former crystallises well from hot water, and 
the iatter is anhydrous. The lead salt isan amorphous precipitate, and 
the ferric salt resembles ferric benzoate. C,H ,Cl.COCI is obtained by 
heating the acid with phosphorus pentachloride to 140°. It is a heavy 
fuming liquid boiling at 220°—222°, and having the specific gravity 
1:377. Aqueous ammonia converts it into the amide, which is sparingly 
soluble in cold water, more freely in hot water, and readily in alcohol 
and ether, crystallising from the latter in needles which melt at 170°. 
The anilide crystallises from alcohol in brilliant needles melting at 
194°. The ethyl-ether could not be obtained pure, but the methyl- 
ether was formed by heating the silver salt with methyl iodide. It 
forms beautiful large white needles melting at 42°. 

The chloride of orthochlorobenzoic acid boils at 235°—238°, and 
yields with absolute alcohol an ether boiling at 237°—241°, which is 
identical with that obtained by Kekulé from alcohol and chlorosalicylic 
chloride. 

C. S. 


Oxyuvitic Acid and its Cresol. By A. OppennuErM and 8. Prarr 
(Deut. Chem. Ges. Ber., viii, 884—890). 


It has been already stated that chloroform reacts with the sodium- 
derivative of acetic ether, yielding oxyuvitic acid, and it is now found 


ES 
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that carbon tetrachloride, chloral or trichloracetic acid may be em. 
ployed in the place of chloroform. It is probable that in these cases, 
ethers of oxyuvitic acid are first formed, but the ethers of this acid 
are very unstable, being readily decomposed by moisture. 
CH, 
The methyl ether, Cae} OF , was obtained by heating 
(CO.0.CHs)2 
the silver salt with methyl iodide and dry ether to 100°. It forms 
yellowish tabular crystals, which sublime between 200° and 300°, and 
melt at 105°—108°. 

Hydriodic acid resinifies oxyuvitie acid, and oxyuvitic chloride was 
not obtained by heating the acid to 220° with phosphorus trichloride ; 
but when the product of this reaction was treated with hot water, un- 
altered oxyuvitic acid separated. When, however, the mother-liquors 
were concentrated and cooled to about 40°, long needles resembling 
theine separated. This substance proved to be an anhydro-oxyuvitic 


acid-—— 
CH; 
C,H.< OH 
CO.OH 


CO 


\ 
0 


A 

CO 
og,4 60.08 

CH;. 


The cresol of oxyuvitic acid was obtained by its distillation with 
baryta or lime, and the ethyl and methyl ethers of this cresol were 
next prepared. A thorough examination of these and their derivatives 
indicate that the cresol in question is identical with the metacresol of 
Engelhardt and Latschinoff, and that this is the only cresol yielded by 
the removal of carbon dioxide from oxyuvitic acid. The methyl-oxy- 
benzoic acid obtained from this cresol melted at 106°—107°, every care 
being taken in making the determination, and it yielded a calcium salt 
containing 4H,O. 

The authors regard the subjoined formula as the true one of oxy- 
uvitic acid, and they intend to continue their investigation— 


—ime~« 4 © *&§ «Se TH 
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The Melting Point of Anisic Acid. 
By OppENHEIM and Prarr (Deut. Chem. Ges. Ber., viii, 890—892). 


Tue results described in the preceding paper induced the authors to 
make a careful determination of the melting point of anisie acid. 
Eleven determinations were made, the highest being 185°25° and the 
lowest 183°2°. Mean = 184°2”. 

7 =m 


Nitrobenzoic Acids. By A. LApENBURG 
(Deut. Chem. Ges. Ber., viii, 853—855). 


Wuen benzoic acid is nitrated either by Ernst’s or Gerland’s method, 
the three known nitrobenzoic acids are formed, the meta-compound of 
course preponderating, but not a trace of the supposed nitro-acids, 
which Fittica has described, could be detected. 

C. S. 


On Nitroparasulphobenzoic Acid. By [ra Remsen 
(Am. J. of Sci. [3], ix, 117—120). 


Tue author attempted to introduce the group SO,0OH into parasulph- 
aminebenzoic acid in order to obtain a sulpho-acid which might lead to 
definite conclusions concerning the dioxybenzoic acids and the tricar- 
bonic acids of benzene. 

Common concentrated sulphuric acid dissolves parasulphamineben- 
zoic acid when heated with it, but does not change it: the same is true 
with regard to the action of sulphuric anhydride ; but when the acid 
is boiled with Nordhausen sulphuric acid, parasulphobenzoic acid is 
regenerated, or in other words the group NH, is converted into OH. 

The next attempt was to introduce the group NO, into parasulph- 
aminebenzoic acid by means of fuming nitric acid, but the same 
result was obtained as with Nordhausen sulphuric acid. But by em- 
ploying a mixture of these two reagents, nitroparasulphobenzoic acid 
was obtained. The formula of the barium salt of this acid is— 


50,0. 
C.H;(NO.) / Be + 14H.,0. 
CO.O 


Nitroparasulphobenzoic acid is probably not identical with the 
nitrosulphobenzoic acid obtained by Limpricht and Uslar from meta- 
sulphobenzoic acid. Nothing is known of the relative position of the 
nitro-group in either of these two acids, but if the sulpho-group 
could possibly be introduced into the three known isomeric nitrobenzoic 
acids, compounds wonld be obtained which would probably be identical 
with the two known forms of nitrosulphobenzoic acid, and we should 
have data which would enable us to determine the constitution of these 
two acids. This the author will endeavour to do. 


G. T. A. 
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Formation of Paratoluic Acid. from Parasulphotoluenic Acid. 
By Ina Remsen (Am. J. of Sci. [3], ix, 115—117). 


WHEN potassium parasulphobenzoate is fused with sodium formate, 
according to V. Meyer’s method for the synthesis of aromatic acids, 
terephthalic acid, without a trace of the isomeric phthalic acids, is pro- 
duced. This result is important, since it shows that the reaction of 
Meyer takes place in a normal manner, and is hence adapted to the 
determination of the constitution of aromatic bodies. A further proof 
of its value is shown by the conversion of parasulphotoluenic acid into 
paratoluic acid. When pure potassium parasulphotoluenate was fused 
with an equal quantity of sodium formate with constant stirring, 
vapours of an exceedingly disagreeable odour were given off, and the 
mass became almost black. Toward the end of the operation, inflam- 
mable gases were given off. The black mass dissolved almost entirely 
in water, and from the solution, on treatment with sulphuric acid and 
ether, paratoluic acid was obtained, as the only product of the reac- 
tion. Now as parasulphotoluenic acid is known to yield a cresol 
which in turn yields paraoxybenzoic acid, and as paraoxybenzoic and 
paratolnic acids are conceded to belong to the same series, it follows 
that in this instance the sulpho-group is replaced directly by carboxy]. 

Another experiment, which has not yet led to decisive results, is the 
conversion of orthosulphotoluenic acid into orthosulphobenzoic acid by 
oxidation with potassium permanganate in alkaline solution. Potas- 


sium dichromate and sulphuric acid does not effect this change. 
a z a. 


Use of Coal-oils in the Preparation of Alkaloids, &c. By 
G. Borravux and E. Licer (Pharm. J. Trans. (3), v, 642 and 
661). 


TuHE oils obtained by the destructive distillation of coal, are capable of 
dissolving many of the alkaloids, and they have this advantage over 
alcohol, that the alkaloids are afterwards separated colourless. 

The solubility of many of the alkaloids depends on the nature of 
the oil, they being generally more soluble in the oils of high boiling 
point. The difference in the solubility being found to be due to the 
presence of phenol, coal-oil was mixed with about 5 per cent. of 
phenol, and this was found to dissolve substances which were insoluble 
in coal-oil alone. The oils employed were—(1) Those boiling at 50° 
—100°, known as commercial benzol; (2) The oil boiling at 80°— 
120°; (3) The preceding, with the addition of 5 per cent. of phenol. 
The general method is to treat the substance from which the alkaloid 
is to be obtained with dilute hydrochloric or sulphuric acid, precipitate 
the alkaloid with caustic soda in the case of atropine and aconitine, 
with milk of lime in the case of quinine, cinchonine, strychnine and 
brucine, and dissolve out the alkaloid with hot coal-oil; the alkaloid 
then crystallises out on cooling. 

For the details of the processes, the original memoir must be con- 
sulted, the method given above being merely general, and each alka- 
loid requiring a variation in the process. 

EK. W. P. 
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The Alkaloids of the Aconite Roots. By G. H. Beckerr and 
C. R. AtpeR Wricurt (Year-book of Pharmacy and Pharm. Conf. 
Trans., 1875). 


Tae authors have analysed various alkaloids and their salts prepared 
from aconite roots by Mr. J. B. Groves (Weymouth) in the following 
way. The ground roots were treated with alcohgl acidulated with 
hydrochloric acid, and the extract thus obtained was boiled down to a 
small bulk; by precipitation with ammonia and agitation with ether, 
amixture of bases was then obtained from this liquor. 

Roots of Aconitum ferox (Nepaul aconite) thus treated yielded an 
ethereal extract from which a base crystallised by spontaneous evapo- 
ration ; this base yields salts so difficultly crystallisable, that hitherto 
they have been obtained only as varnishes; it has been termed by 
Mr. Groves “‘ pseudaconitine,” which name the authors provisionally 
retain, hoping hereafter to be able to elucidate its true relationship to 
other bodies, but abstaining from renaming it till this is done. After 
several purifications by crystallisation from ether and alcohol, this base 
gave numbers agreeing best with the formula, Cs;HyNO,,, the free 
base and the gold salt being examined; the platinum salt is some- 
what readily soluble in water and alcohol, and does not crystallise 
readily. 

rn this substance into iodomercurate (by precipitation 
with mercuric iodide dissolved in potassium iodide), and regeneration 
by means of sulphuretted hydrogen (to remove mercury) and plumbic 
acetate (to eliminate iodine) in alcoholic solution, more or less change 
seems to be produced. One specimen prepared thus by Mr. Groves 
crystallised in well-defined rhombohedrons, which showed a diminished 
percentage of carbon as compared with the original ‘“ pseudaconitine ;”’ 
the quantity of these crystals, however, was insufficient for the com- 
plete determination of the formula. Other specimens prepared in this 
way from “ pseudaconitine” by the authors exhibited the same kind 
of action, the percentage of gold in the gold salt being somewhat raised, 
and hence apparently the molecular weight of the base being lowered ; 
these specimens, however, did not crystallise in the well-defined 
thombohedrons exhibited by the other substance. All these specimens 
appeared to be eminently toxic : besides “‘ pseudaconitine,” amorphous 
or difficultly crystallisable alkaloids were obtained from the alcoholic 
extract; but as yet these have not been fully examined. 

Roots of Aconitum Napellus when treated in the same way, yielded a 
mixture of at least two alkaloids, forming readily crystallisable salts, 
besides other amorphous bases. Of these two bases, one partially sepa- 
rated as a hydrochloride at a certain stage during the working up of 
the ethereal solution; this hydrochloride, when purified by successive 
crystallisations, yielded numbers agreeing best with the formula, 
Cy H,;NO,9.HC1.14H.0, the formula of the free base being Cs, Hys;NO,o, 
and that of the gold salt Cs,Hy;NOj.HCl.AuCl;. The platinum salt of 
this base is also somewhat readily soluble. Although the salts (¢.g., the 
nitrate and hydrochloride) of this base crystallise with great facility, it 
was not found practicable to obtain the free base in a crystalline form ; 
from all solvents tried, it separated only as a varnish. Comparatively 

VOL. XXVIII. R 
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speaking, this base is inert ; its salts do not produce the tongue-prickling 
characteristic of aconite roots, but have a pure bitter taste ; Mr. Groves 
found that half grain doses taken by himself produced no noticeable 
effects. 

The liquor from which this hydrochloride separated contained, be- 
sides a large quantity of this non-crystallisable base, a second alkaloid 
separating from the ethereal solution of the mixed bases by spontaneous 
evaporation in anhydrous crystals ; after several crystallisations from 
ether, numbers were obtained leading to the formula, C3;Hy;NOn, the 
air-dry hydrochloride being C3;3Hy;NO,,HCI,38H,0. This substance 
agrees in physiological and physical characters with the “ aconitine” 
of Duquesnel and others; Duquesnel, however, attributed to crystal- 
lised “ aconitine” from A. Napellus the formula C,HyNOjw (Compt. 
rend., \xxiii, 207), which requires very different numbers from those 
found by the authors; his mode of preparation, however, was some- 
what different from that adopted by Mr. Groves, alcoholic tartaric 
acid being employed instead of alcoholic hydrochloric acid, and the 
extract being evaporated at a temperature not exceeding 60°. Putting 
the alkaloid through the mercuric iodide process seems to lower its J 
molecular weight. 

It seems highly probable, on comparing the above results with those 
of others who have worked on the subject, that the aconite roots con- 
tain various alkaloids, or else that the alkaloid present is extremely 
alterable. Duquesnel has suggested that ‘‘ aconitine” is probably a | Ver 
glucoside ; this view is quite in harmony with the results obtained, 
different specimens being not improbably mixtures of the glucoside ] p,.; 
and the product of its deglucosation. ‘ Pseudaconitine,’’ when left in Oily 
contact with water and emulsin, emits an unpleasant fermentative 
odour, and partially dissolves, the solution containing a salt giving a 
reddish coloration with ferric chloride, presumably an acetate: no 
glucose, however, could be detected in the liquid at any stage of the 


action. 
C. B. A. W. amy 


The Active Principles of Foxglove. By ScumiEDEBERG flak 
(Pharm. J. Trans. [3], v, 741—743). Je 


From the Digitalis purpurea a crystallisable principle, digitoxin, has been 
prepared, by extracting the dry exhausted leaves with alcohol of 50 per W; : 
cent., adding basic lead acetate, and ‘concentrating the filtrate. The it 


deposit was washed with dilute solution of sodium carbonate so as ae 
partially to remove the yellow colouring matter. Finally, by repeated = ; 
washing with chloroform, benzene, and ether, the digitoxin was obtained itl 
as colourless scales or needle-shaped crystals, the yield being | part & 
from 10,000 of dried leaves. Colourless crystals are, however, obtained T 
only when they are separated by the cooling of a hot concentrated i : 
solution. It is insoluble in ether, benzene, and carbon disulphide, but “? 
easily soluble in either hot or cold alcohol. The composition of digi the : 


toxin answers to the formula C,,H,,0;. In alcoholic solution, by the 
action of dilute acid, it yields toxiresin, an uncrystallisable yellow body, 
and a powerful poison. 


el 
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From “ digitalin,’”’ or the extract of the seeds of the foxglove, three 
substances are obtained, viz.:—I. Digitonin, an amorphous body, 
soluble in water, but not in cold alcohol nor in ether; formula, 
CH O0;;. It yields, by decomposition, sugar and four other deriva- 
tives. II. Digitalin, sparingly soluble in water, ether, or chloroform, 
but easily dissolved by alcohol ; formula C;H,O (?) by decomposition 
yielding sugar and digitaliresin. IL. Digitalein, soluble in chloroform. 
The remainder of the paper is devoted to a description of the proper- 
ties of these derivatives and their preparation. 


E. W. P. 


Active Principles of the Officinal Veratrums. 
By C. L. Mircnewt (Pharm. J. Trans. [3], v, 768, 785, 847—886). 


Veratrum viride—The amount of alkaloids and resin varies in different 
lots of the root, and probably also with the time of gathering. The 
following was the yield per pound in three different lots, as compared 
with the results of Mr. Bullock and Dr. Peugnet. 


- 4 4 _ . Bullock. | Peugnet. 
| — | — 
Veratroidine. Grains........ 18°3 24°5 28 °6 4:6 | 4°3 
Veridine. a eae wea oe — — = 14°38 _- 
Jervine. io SéueSecet sao 18 °2 20°5 _ 7°5 
Resin. » eesesess| 115°O | 110-0 | 192-0 ~~ ae 
Oily matter. eee 10°0 25-0 50°0 a —_ 


Veratroidine is a white powder, uncrystallisable, of a bitter taste, 
leaving a tingling sensation in the fauces, violently sternutatory, and 
extremely irritating. It melts at 265° F. It is soluble in alcohol, 
amylic alcohol, ether, and chloroform. With acids it forms soluble 
salts, most of which are uncrystallisable. The alkalis and their car- 
bonates precipitate it from acid solutions in white, semi-crystalline 
flakes, which are slightly soluble in excess of the precipitant. 

Jervine is a white powder capable of crystallising from an alcoholic 
solution, tasteless, not sternutatory, and of a slight alkaline reaction. 
It is insoluble in water, freely soluble in alcohol and chloroform. 
With acetic and phosphoric acids it forms very soluble salts; with sul- 
phuric, hydrochloric, and nitric acids it yields salts sparingly soluble 
in alcohol and water, and precipitated from the more soluble acetate 
and phosphate. When heated it melts to a clear oil, turns brown at a 
= above 400° F., and at a higher temperature burns with a smoky 

ame, 
_The resin is dark-brown, tasteless, inert, soluble in alcohol and alka- 
line solutions, and very slightly soluble in diluted acids. 

The following is the result of a quantitative analysis of the ash of 
the root : percentage of water in root, 8°45; ash in dried root, 4°63. 


4Rr2 


\ 
i 


0 Ea Bere 0°490 
PE eeCKciteceneaee 1:370 
dit ideeawaw «dae 23-020 
tl? «tus detenceseeas 17°730 
errr r eres 6°065 
Dn Wied’ veneedsnnen 5°670 
Pt ckietgeuchinakee 6°430 
Dt «ctu devdedenseas 9°380 
Mk ¢6de¢0Gs eRe KOS 8190 
a. Kchteuenses + eae 
ice phewedawed 11°920 
eer ere ee 0°149 

101°604 


Veratrum album.—The amount of alkaloids found in two different 
lots was as follows :— 


In one pound (avoirdupois). No. 1. | No. 2. 
Alkaloid soluble in ether. Grains ....:....e..sceeseeeee 40 *50 30°3 
Jervine. err ee er ee 11°0 8°0 
Resin. is WERE SENOS Ahan 6 65 we 240°0 200 ‘0 
Oily matter. Se re ee | 105 ‘0 


The alkaloid soluble in ether resembles very much in its characters 
and reactions the alkaloid veratroidine. As, however, it differs in 
some respects from both veratrine and veratroidine, the author thinks 
that it is a distinct principle, and proposes to name it provisionally vers- 
tralbine. The jervine corresponds chemically with that from Veratrum 
viride. 

Veratrum Sabadilla.—In this case the seeds, and not the root, of the 
plant are used. 1 lb. weight yields about 225 grains of veratrine. 
Jervine is not present. 

The alkaloids were submitted to Dr. H. C. Wood, jun., who per- 
formed experiments with them on himself, as well as on dogs, cats, 
pigeons, and frogs; and from the physiological results obtained 
that gentleman states that the veratroidine is similar to the vera- 
troidine of Bullock; that the jervine is the viridine of Bullock; and 
that the veratralbine is more powerful than veratroidine, and more 
closely resembles veratrine. 

Veratralbine acts as a local irritant, an irritant emetic and cathartic, 
a direct depressant to the circulation, and as a powerful nerve and 
muscle poison, producing death either by paralysis of the respiratory 
nerves, or by a sudden paralysis and suspension of the action of the 
heart-muscle. 

H. J. 
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Neutral Eserine Hydrobromide. By M. DuquEsneL 
(Pharm. J. Trans. [3], v, 847). 


Tue alkaloid eserine, the active principle of the Calabar bean, com- 
bines readily with acids, and the salts formed are generally uncrystal- 
lisable and hygroscopic, but an exception has been met with in the 
hydrobromide, which crystallises in stellate groups, and is as useful to 


oculists as the neutral sulphate now used. 
H. J. H. 


Chrysarobine. By J. Arrrie.p (Pharm. J. Trans. [3], v, 721). 


Soluble in water: Glucoside and 


“bitter principle” ....... ose 70 per cent. 
Soluble in hot benzene: Chryso- 

SPE in Gu eveosnsceees 840 ,, 
ED cota cuctanedxe 30 Ci, 
be fe ae oo, 
BE aids oes bbb b0skbseeeens O05  ,, 
PE Ect cedaieeekss <oae we 3S . 

100-0 
M. M. P. M. 


Alkaloids of Jaborandi. E. M. Houmes (Pharm. J. Trans. [3], 
y, 781), finds that Paraguay jaborandi, after removal of essential oil, 
yields, by treatment with alcohol and benzene, small prismatic rhombic 
crystals, the composition of which seems to be C»H,,N,0,; to this sub- 
stance he gives the name of juborandine. 


M. Byasson (ibid., 826), has separated an alkaloid from jaborandi ; 
itis liquid, viscous, has an acrid bitter taste, is carried over with 
vapour of water in presence of ammonia, is soluble in chloroform, 
ether, absolute alcohol, ammoniacal water, and dilute acids; it is dis- 
placed by ammonia and is removed from aqueous solutions by means 
of ether. The name “ pilocarpine” is given to this alkaloid. 


A. W. Gerrarp (idid., 865 and 965), by treating jaborandi with 
alcohol, &c., obtains a semi-solid substance, which yields crystalline 


salts with nitric and hydrochloric acids. 
M. M. P. M. 


On a Distinction between Natural and Artificial Organic 
Products. By L. Pasteur (Compt. rend., lxxxi, 128—132). 


Tals paper is a reply to Schiitzenberger, who liad disputed a previous 
statement of Pasteur’s, that all artificial products have a superposible 
image, while all natural organic products are unsymmetrical, and there- 
fore cannot be superposed. 


H. J. H. 


1270 ABSTRACTS OF CHEMICAL PAPERS. 


Further Researches on the Crystalline Constituents of Barba- 
does and Socotrine Aloes. By Witiiam A. TILDEN (Pharm, 
J. Trans. [3], vi, 208—210). 


THE names employed in this paper to designate the crystalline prin- 
ciples obtained from the several varieties of aloes, are to be understood 
as follows :— 

Barbaloin.—From Barbadoes aloes. Discovered by Smith and Co., 
of Edinburgh, and analysed by Stenhouse, 1851. 

Socaloin.—Isolated from Socotrine aloes in 1856, by T. B. Groves. 

Nataloin.— Discovered by Fliickiger, 1871. 

Zanaloin.—Prepared by Histed from a variety of Socotrine aloes 
imported by way of Zanzibar. Analysed by Fliickiger, 1871. In all 
probability identical with socaloin. 

1. Zanaloin.—In order to extract this substance from the aloes, the 
coarsely powdered drug is made into a paste with proof spirit, mace- 
rated for a few hours, and the liquid then gradually expressed from 
the mass. The yellow cake which remains is purified by crystallisa- 
tion from water and afterwards from rectified spirit. 

The aloin obtained in this way has already been described by 
Fliickiger (Year Book of Pharmacy, 1871), and in the main the 
author’s obseryations agree with his. After drying by exposure to 
air at the ordinary summer temperature, the quantity of water of 
crystallisation retained varies according to the state of the atmo- 
sphere. By exposure in a vacuum over sulphuric acid it lost in two 
experiments 14°06 and 13°9 respectively. The loss of weight upon 
exposure to a temperature of 115° to 120° was somewhat greater than 
this—14°46 and 15°95 per cent. in two recorded instances—but this 
greater loss is in all probability due to partial decomposition, the aloin 
fusing and becoming darker in colour. 

After drying in a vacuum, the mean of three concordant analyses 
gave 59°49 of carbon and 5°80 of hydrogen per cent. 

Bromo-zanaloin.—Flickiger states that he was unable to obtain a 
brominated derivative of zanaloin. The author finds, however, that it 


can be readily obtained by pouring an aqueous solution of the aloin NS 
into excess of bromine water. A yellow precipitate is then thrown th 
down which crystallises from spirit of wine. In this case, as also in wv 
the preparation of the corresponding compound from barbaloin, it is 
essential to the production of a pure compound to proceed in the d 
manner indicated. dl 
It was found by comparative experiments that when the operation is 
is reversed, the bromine being introduced into the aloin solution, a ti 
mixture of brominated compounds is thrown down, containing 4 is 
smaller proportion of bromine, and these bodies cannot be separated fi; 
by recrystallisation. t] 
Chloro-zanaloin was obtained by the action of hydrochloric acid and a 
potassic chlorate. The scaly crystals are bright yellow, and lustrous, 
and close'y resemble those of chlorobarbaloin. They contain about 14 s¢ 
per cent. of water of crystallisation. : 


Acetyl-zanaloin was prepared by boiling the aloin with acetic anby- 
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dride, the liquid then diluted with alcohol, and poured into water. A 
pale-yellow amorphous compound is thrown down. 

Acetyl-barbaloin, prepared in the same way, is a yellowish-white 
curdy substance. 

On comparing together the analytical resalts which have been ob- 
tained by different experimenters in operating upon the aloins of Bar- 
badoes and Zanzibar aloes, it appears that these two substances have 
the same composition. 


Percentages. 
Barbaloin. | Zanalown. 
Dried in vacuo. Dried in vacuo. 
Stenhouse (average) . | Tilden (average). Fliickiger. 
eres 59°31 59°49 99°2 
dead .% 5°88 5°80 5°9 
Bromo-barbaloin. Bromo-zanaloin. 
Stenhouse (average). Tilden. 
FT edeeiees 39°48 34°05 
sere 2°78 2°65 
Peniatned 41°97 | 43°06 
Chloro-barbaloin. Chloro-zanaloin. 
Tilden (1872). Tilden (1875). 
ri oa 
ere 3°70 — 
ae 25°13 25°04 
Acetyl-barbatoin. Acetyl-zanaloin. 
Average. Average. 
| 58°63 58°84 
Diteinadwae 5°41 5°38 


The only difficulty encountered in this table of results occurs in 
Stenhouse’s analysis of the brominated barbaloin ; but as he prepared 
this compound by adding the bromine water to the aloin, not vice 
versa, the substance analysed was not pure. 

Barbaloin and zan- or socaloin are isomeric, not identical, though 
closely resembling each other in taste, solubility, and in furnishing 
chrysammic acid under the prolonged action of nitric acid. Zanaloin 
is, however, slightly paler in colour and richer in water of crystallisa- 
tion. The only qualitative test by which they can be distinguished 
is nitric acid, which with barbaloin gives an instant crimson coloration, 
fading quickly to orange red. Zanaloin, on the contrary, gives with 
the same liquid no immediate coloration, but an orange-red on the 
application of heat. 

In the anhydrous state both barbaloin and zanaloin must be repre- 
sented by the formula C,sH,.0;, which agrees with all the analytical 
numbers, and is conformable with the statement of Graebe and 
Liebermann that aloin yields anthracene or some closely allied hydro- 
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carbon, perhaps methylanthracene, when heated with zinc. The 
formule of the substitution-derivatives are, then, as follows :— 


Bromo-derivative ...... C,.H,;Br30;. 
Chloro-derivative ...... C,.H,;Cl,0;. 
Acetyl-derivative ...... Ci«His(C2H;0)30;. 


=. &, F. 


Note on Aloes, with special reference to the Action of 
“Changed Aloin,” and the “Resin of Aloes.” By W. Craig 
(Pharm. J. Trans. [3], v, 827). 


Ergot and its Liquid Extract. By A. M. Gurranp (Pharm. J. 
Trans. [3], v, 805). 


Physiological Chemistry. 


On Peptones and Nutrition with the same. By P. Pidsz and 
A. Gyereyat (Pfliiger’s Archiv. fiir Physiologie, x, 536—556). 


Tue authors review experiments by Briicke, Diakonow, Bauer, Hich- 
horst, and Fick in favour of the absorption of unchanged albumin. 
They find, however, that all of them are open to objection, and that 
the results admit of interpretations different from those given. Pldsz 
and Maly have both found that, on feeding with peptones to the exclu- 
sion of albumin, the weight of the animal is maintained. The authors 
experimented by feeding with peptones, and obtained the follow- 
ing results. First, that the animal can increase in weight on a diet 
in which albumin is replaced by peptones. Secondly, that besides this 
increase in weight, nitrogen, i.e., nitrogenous tissue-substance, is de- 
posited, They further conclude that there is now no absolute neces- 
sity for assuming the absorption of unchanged albumin, the possibility, 
however, of this absorption being proved by future observations 
cannot be denied. With the view of seeing how far the peptones 
absorbed from the intestine can be traced in the course of the blood 
and in the organs, the authors killed dogs 1—2—3 hours after a cer- 
tain quantity of peptone solution had been injected into the stomach. 
They found the greatest quantity of peptone in the blood of the mes- 
enteric veins and in the extract of the mesentery. The liver con- 
tained much less, and its blood, and that from the carotid artery, 
exhibited only doubtful traces of it. Even when the animal was 
killed later, thé authors always obtained the same results. They 
found that the peptones cannot pass through the liver without being 
either retained or changed there. After injecting a considerable 
quantity of peptone into the blood, the authors found a small part of 
it in the urine. When the peptone has once disappeared from thé 
blood, it can no longer be detected in the organs. 

The authors thus summarise their results of the way in which pep- 
tones go to form albuminous tissues :—Peptone is rapidly changed in 
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the organism, without its being possible to state with certainty whether 
it immediately becomes converted into albumin, or first undergoes other 
changes, the albumin being subsequently formed, by the activity of the 
cells, from the component parts of the peptone and from other sub- 
stances of the animal body. As regards the place where this conver- 
sion of the peptone occurs, the authors found that this is not limited 
to any particular organ. They believe they have discovered that 
cellular organs (e.g., the liver, the muscles) also possess the power of 
bringing about these changes. Hence they conclude that oxidation is 
probably not the chief process that takes place, else it would not pro- 
bably occur in an organ whose blood contains a relatively small amount 


of oxygen. 
E. C. B. 


On the Absorption of Oxygen in the Lungs under ordinary 
and increased Atmospheric Pressure. By G. von Lizbic 
(Pfliiger’s Archiv. f. Physiologie, x, 479—536). 


EXPERIMENTS previously made by Viyenot and Panum, and by the 
author, rested on the assumption that an increased absorption of 
oxygen is necessarily accompanied by an increase in the excretion of 
carbonic acid. Vivenot and Panum found an increase in the excre- 
tion of carbonic acid under increased pressure; the author, on the 
other hand, found the carbonic acid not increased in quantity. The 
author does not, however, consider the above assumption warranted, 
and the only thing that remained to be done was therefore to estimate 
directly the amount of oxygen absorbed. The question, he considers, 
is whether the mechanical action of the increased atmospheric pres- 
sure on the lungs and vascular system on the respiration and circu- 
lation, is to be taken alone as explanation of the changes observed in 
the activity of the body, or whether a direct aid to the process of 
respiration is also present in the form of an increased absorption of 
oxygen. 

For the respiration the author used Lossen’s method, and for the 
gas analysis he made use of a new apparatus constructed by von Jolly. 
This apparatus resembles that of Frankland, but differs from it in the 
principle of measurement. 

The quantities of air to be measured are brought by pressure to the 
same volume at a temperature of 0°, and the tension of the air is measured 
before and after the absorption of one of its components. This proceed- 
ing has the following advantages:—The reduction of the volumes of 
gas to normal temperature and pressure is rendered superfluous, and 
the analysis can be carried on in a heated apartment. The author 
describes this apparatus at length. 

The individual employed in the experiments was a healthy man 
aged 39, of average height, and weighing 59 kilos. The capacity of 
his lungs was 3°9 litres. He lived on a moderate diet and was of a 
phlegmatic temperament. The experiments under increased pres. 
sure were not commenced till the pressure had reached 32 cm. above 
the height of the barometer. The average percentage composition of 
the expired air was found to be as follows :— 
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Under ordinary Under increased 
pressure. pressure. 
Eee 80°027 re 79°937 
DP iddvdudese 16°403 OP vdivsesens 17°424 
Ps stbewenrs 3°570 © ss 2°639 
100-000 100-000 


With increased pressure the proportion of the oxygen is therefore 
greater and that of the carbonic acid smaller. This the author attri- 
butes to the quantity of air inspired being much greater than under 
ordinary pressure, on account of its condensation. The quantity of 
oxygen retained under ordinary pressure is from 15°8 to 17 per cent., 
under increased pressure it varied between 16°9 and 17°8 per cent. 
The carbonic acid varied less in quantity—between 3°1 and 4 per cent. 
under ordinary pressure, and between 2°2 and 3 per cent. under 
increased pressure. With the omission of tke first inspiratory act 
under ordinary pressure, the following are the average weights of 
oxygen and carbonic acid for a respiration lasting 15 minutes :— 


Tnspired Oxygen Carbonic acid 
litres. absorbed. exhaled. 
grm. grm. 
Under ordinary pressure.... 118 7°058 7°132 
Under increased pressure .. 110 7481 7197 


After prolonged exposure to increased pressure, the alteration in the 
respiration, more especially its slowness, becomes noticeable under 
ordinary pressure. In one individual the author observed the changed 
relation, as regards time, of the inspiration and expiration, last as 
long as nine days. 

The author further arranges his experiments into three groups, 
according to the volume of air respired. The results are seen shortly 
in the following table :— 


Ordinary Pressure. 


Extent of the Average Inspired Oxygen Expired 
groups. volume. oxygen. retained. carbonic acid. 
Litres. Grm. Grm. Grm. Grm. 

I. 121-130 127 6 34°0 7°91 7°94 
II. 112-121 117°3 31 °2 7°12 7°13 
III. 103-112 108 °8 _ ‘ ‘ 


I. 113-118 44-3 ' 
II. 108-113 111°5 425 7°56 704 
III. 103-108 406 5 
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These groups represent respectively the highest, middle, and lowest 
stage of respiratory activity. An exceedingly rapid respiration, even 
with an increase in the volume, the author finds accompanied by a 
diminution of the absolute, and more particularly of the relative, 
amount of exchange of gases. The limit between the respiration 
which favours and that which hinders the exchange of gases the 
author considers he attained in an experiment in which the respiratory 
acts were 19°6 a minute. The author then considers various other 
points influencing the exchange of gases, as the depth of the respira- 
tions, the proportion of oxygen contained in the air remaining in the 


lungs, &e. 
E. C. B. 


On the Behaviour of Red Blood Corpuscles to certain Colour- 
ing Agents and to Tannic Acid. By Laprscuinsxy (Med. 
C. BL, 1875, 61; Chem. Centr., 1875, 135). 


EXPERIMENTS on blood corpuscles with aniline blue, rosaniline, tannin, 
ammonia free from salts, and carbonic acid, partly in aqueous solution, 
partly in solution of sodium chloride of different degrees of concentra- 
tion, lead to the following results :—Every red blood-corpuscle is com- 
posed of two substances: one (the stroma) is smooth, soft, and ductile ; 
the other is pellucid, and can only be seen after precipitation of the 
menstruum. It is coloured by reagents, and gives rise with them, 
during formation and separation, to the most varied microscopical 
forms. On account of the invisibility of the second substance in the 
fresh state, no positive statement can be made as to the relation of the 
two bodies in the living organism. 


G. T. A. 


Glycogen and Glycocine in the Muscular Tissue of Pecten 
Irradians. By R. H. Cuirrenpen (Chem. News, xxxii, 
66—68). 

Tue edible portion of the American scollop, P. Irradians, gave, on 

extraction with cold water, a milky fluid with slight acid reaction, 

leaving a residue of syntonin and mineral matter. The milky fluid 
deposited albumin on boiling, and on treatment with 3 or 4 vols. of 
alcohol, gave a white precipitate which dried to a gummy mass. If 
previously well washed with ether, the substance is obtained hard and 
brittle. Its analysis agreed pretty closely with the formula for gly- 
cogen, Cs,H,O; + H,O, but it contained albumin and phosphate of 
lime. It gave with water an opaque solution which did not reduce 

Fehling’s solution until boiled with dilute acids or treated with saliva. 

Excess of baryta-water gave a precipitate which, when dissolved in 

water and treated with sulphuric acid, left a solution from which 

alcohol precipitated the glycogen nearly pure. Its analysis gave— 


Dried at 100°. Dried at 110°—120°. 
ee eee ee . 43°93 43°91 43°56 43°63 
| ESS pee eee 6°45 6°40 6°71 671 


 “sskeketeees 49°62 49°69 49°73 49°66 


1276 ABSTRACTS OF CHEMICAL PAPERS. 


Basic acetate of lead yielded a heavy gelatinous precipitate of varying 
composition. . 

The alcoholic filtrate from which the glycogen had been removed 
was evaporated and treated with acetate of lead. Excess of lead was 
removed as usual, and the solution, after treatment with animal char- 
coal, was evaporated until it deposited white prismatic crystals, 
having a sweet taste, and corresponding on analysis with the formula 
C,H;0..NH,. The crystals were soluble in water, insoluble in ether 
and alcohol, and did not precipitate cuprous oxide. 

Analyses of the muscular portion of the scollop gave— 


79°66 = 80°25 80°25 

20°34. 19°75 19°75 

1:26 1:24 . 1:22 

Nitrogenous matter .... 15°68 15°68 15°04 15°04 
Fatty matter 0:28 0°32 024 


The quantity of glycocine was about half per cent. The percentage 
of glycogen was from 2 to 2°4. 


M. L. 


Physiological Action of the Chinoline and Pyridine Bases. 
By J. G. McKenprick and J. Dewar (Pharm. J. Trans. [3], v, 
868). 


Tue effect was tested on frogs, mice, guinea-pigs, cats, dogs, and man, 
and was found to be similar in all cases. The general conclusions 
arrived at were :— 

1. There is a marked graduation in the extent of the physiological 
action of the members of the pyridine series of bases, but it remains of 
the same kind. The lethal dose, however, becomes reduced on rising 
from the lower to the higher. 

2. The higher members of the pyridine series resemble in physio- 
logical action the lower members of the chinoline series, except that 
the former are more liable to cause death by asphyxia, and that the 
lethal dose of the pyridines is less than one-half that of the chinolines. 

3. In proceeding from the lower to the higher members of the 
chinoline series, the physiological action changes in character, inas- 
much as the lower members appear to act chiefly on the sensory 
centres of the encephalon and the reflex centres of the spinal cord, 
destroying the power of voluntary or reflex movement, while the 
higher members act less on these centres, and chiefly on the motor 
centres, first as irritants, causing violent convulsions and afterwards 
producing complete paralysis. At the same time, while the reflex 
activity of the centres in the spinal cord appears to be so far inactive 
as not to be excited by pinching or pricking, it may be easily roused 
to action by strychnine. 

4, On comparing the action of such bases as C,H;N (chinoline) 
with C,H,;N (parvoline), or CsH,N (collidine) with C,H,;N (conine 
from hemlock), or CHiN, (dipyridine) with CyHN, (nicotine from 
tobacco), it was observed that, apart from differences in chemical 
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structure, the physiological activity of the substance was greater in 
those bases containing the larger amount of hydrogen. 

5. Those artificial bases which approximately approach the per- 
centage composition of natural bases are much weaker physiologically, 
so far as can be estimated by amount of dose, than the natural bases, 
but the kind of action is the same in both cases. 

6. When the bases of the pyridine series are doubled by condensa- 
tion, producing dipyridine, parapicoline, &c., they not only become 
more active physiologically, but the action differs in kind from that 
of the simple bases, and resembles the action of natural bases or alka- 
loids having an approximately similar chemical composition. 

7. All the substances examined are remarkable for not possessing 
any specific paralytic action on the heart likely to cause syncope, but 
they destroy life, in lethal doses, either by exhaustive convulsions or 
by gradual paralysis of the centres of respiration, thus causing 
asphyxia. 

8. There is no immediate action on the sympathetic system of 
nerves, althoagh there is probably a secondary action, because, after 
large doses, the vaso-motor centre, in common with other centres, 
becomes involved. 

9. There is no appreciable difference between the physiological 
action of the bases obtained from cinchona and those derived from 
tar. 


H. J. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Reports of Papers read in the Section for Agricultural 
Chemistry at the Meeting of the German Naturalists at 
Breslau, Sept. 1874. (Landw. Versuchs-Stat., xviii, 62—77). 


Dr. ERERMEYER made a communication on the chemical and physical 
action of the litter of leaves in woods (Streudecke). Observations 
made in woods in Bavaria show that the yearly amount of litter is 
larger in rainy years and on soils with much available plant-food than 
during dry years and on poorer soils. The size of the leaves is dependent 
on the temperature, and decreases as the elevation above the sea-level 
increases. 

The accumulation of humus is greater on mountains, however, 
because oxidation is slower. The amount of litter is less dependent 
on the age of the trees than on their position with regard to warmth 
and light. 

The author has made 76 ash-analyses and nitrogen determinations, 
and finds that, with the same tree, the quantity of total ash decreases 
with the height above the sea-level. The phosphoric acid in the ash 
decreases with the elevation. The ash of pine and beech leaves from 
the low lands was five times richer in phosphoric acid than that from 
trees on the mountains, therefore the removal of the litter in low lands 
is more hurtful than on mountains. 
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E. Heipen communicated the results of his experiments on the 
feeding of pigs during the last three years. He found that the diges- 
tion of concentrated foods was influenced by the liquid given with 
them; thus of the albuminoids of peas, maize, barley, and rye-bran 
given respectively with sour milk and with water, the following per- 
centages were digested :— 


Peas.... with milk 93°6 ...... with water 90°1 
Maize .. die errr we 86:1 
Barley .. ~ . rar a 741 
Rye-bran . a ” 65°7 


Experiments should be of at least one hundred days duration to 
give useful results. The influence of the breed of the pigs on the results 
is strongly marked. 


P. BrETSCHNEIDER reported on the growth of sugar-beets without 
soil. By water-culture alone no normal roots could be produced, 
neither when the plants were placed in pure sand, which was tried of 
different degrees of fineness, and fed with a saline solution. Experi- 
ments were then made in a medium composed of quartz, a humus- 
like body made by the action of sulphuric acid on sugar, and arti- 
ficial silicates made by the addition of potassium silicate to potash 
alum and of potassium silicate to sodiam aluminate. The plants grown 
and fed in this mixture produced a harvest of only about 12 grams, 
until mechanical loosening of the soil during the growth of the plants 
was introduced, when roots were grown weighing from 182 to 390 
grams, and with an average percentage of sugar of 12°32, in an arti- 
ficial soil composed of 83 per cent. of quartz-sand and 17 per cent. of 
the hydrous double silicate without any organic matter, The editor 
remarks in a note that beets were grown at Chemmitz in 1867 by 
water-culture alone, of which the roots averaged 329 grams in weight, 
and from some of which ripe seed was produced the following year 
(ibid., x, 12). 


ALEXANDER MULter made some observations on the application of 
town sewage to vegetation, noticing some propositions for its employ- 
ment and storing during the winter. 


— Heryricu communicated his experiments on the power of plants 
to deprive soil of water. In a peaty soil barley-plants began to 
wither when the soil contained 47:7 per cent. of water, and rye with 
53°4 per cent. In a lime soil maize began to wither with 8°6 per cent. 
of water, and horse-beans with 12°3 per cent. However, the variations 
in the amount of water in soils at which the vegetation of different 
plants ceased, were too small compared with the variations for one and 
the same kind of plant to enable trustworthy conclusions to be drawn 
as to the power of different plants to exhaust the soil of moisture. Ex- 
periments with sand and marsh plants may perhaps give more striking 
results. Water absorbed from the air by the soil in virtue of its 
hygroscopic powers is not directly useful to plants. 
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— Frank gave a short review of the cultivation of moors, with 
especial consideration of Rimpau’s method. 


KE. K. 


Absorptive Power of Soils. By J. Frey 
(Landw. Versuchs-Stat., xviii, 3—18). 


As a continuation of Knop’s and Strehl’s work, the author gives the 
analyses and absorption-coefficients of twelve soils. Several of these 
were formed by the weathering of definite rocks, and their analyses 
show that though, as a general rule, the absorption-power and the 
amount of bases of the decomposible silicates increase together, con- 
siderable departures from this rule occur; for the relative solubility 
of the parent rock influences the quantity of the bases of the silicates 
dissolved by dilute hydrochloric acid, whilst the power of absorption 
is influenced more by the amount of the finest clayey particles which 
give plasticity to the soil. 

Thus a soil derived from mica-schist with 11°44 per cent. of bases of 
decomposible silicates, had an absorption of only 32, and another 
derived from diabase with the very high percentage of 34°24 of bases 
of decomposible silicates had the comparatively low absorption-coeffi- 
cient of 87; both these soils were deficient in “ plasticity,” but the 
small grains of the rocks from which they were formed were attacked 
by acid with comparative facility. From these analyses and the forty- 
five by Knop, the author concludes that the ferric oxide in soils has 
not a specially high absorptive power. 

E. K. 


Composition of the Grapes from the Province of Rome. By 
F. Sestini and G. pet Torre (Landw. Versuchs-Stat., xvii, 428 
—430). 


Anatyses of the must obtained during three different periods between 
August 27th and October 18th, showed that the beginning of October 
is the best time for the harvest. 

E. K. 


Investigations on the Chemistry of Forests. From the Labo- 
ratory of the Academy, Hohenheim. By L. Dutx (Landw. 
Versuchs-Stat., xviii, 173—215). 


I. Experiments on Seedling Trees :— 

In these experiments yearling beeches, pines and firs, also 2 and 4 
years old firs grown on a somewhat sandy lias soil at Hohenheim, were 
collected in April, dried, burnt, and the ash analysed, with the follow- 
ing results :— 
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1 year | 1 year|1 year | 2 year | 4 year 
old old old old old 
pines. |beeches.| firs. firs. firs. 


100 plants contained : 
Dry substance in stems ............| 14°91 | 48°03 | 8°89 | 39°65 |328°6 
+5 in TOOtS ......eee0006| 2°73 | 67°47 | 2°25 | 7°47 |102°8 


Total... .s..cececceceecececeseee| 17°64 (115 50 | 11°14 | 47°12 [431-4 


Percentage of pure ash in dry matter: 2°441) 2°616) 3°07 | 2°538) 2°583 
Percentage composition of ash: 
12°36 | 8°03 | 5:03 | 11°66 | 10°92 
Sulphuric acid 6°91 7°89 | 7°72) 5°73 | 6°05 
Phosphorie acid 19°37 | 12°37 | 18°60 | 15°45 | 16°07 
Lime 6. 00sec e cece ee et ee cece eeeees 18°40 | 34°56 | 35°98 | 28°81 | 30°60 
Magnesia ......cccccevece 6°04 | 6°58 | 5°56 | 6°25 | 5°48 
26°22 | 20°22 | 21°42 | 21°88 | 19°14 

9°34 | 5°47) 4°89 | 4°94) 5°17 

1°64 | 1°66 | 0°79} 1°62) 3°50 


The beeches at one year’s age had much more substance than the 
other trees, ten times that of the firs, and, unlike the other trees, most of 
their substance was in the roots. The firs increased yearly very rapidly, 
and during the third and fourth years the roots appear to increase 
faster than the aerial organs. 

The phosphoric acid in the ash is much higher, and the lime much 
lower than in that of old trees of the same kind, in which phosphoric 
acid is from 5—7 per cent. of the ash, and lime 50 to 60 per cent. 
The percentage of ash in the yearling firs, which were sickly, is 
evidently abnormally high, and it contained more lime than that of 
the two or four yeafs’ old firs, which is contrary to the universal 
experience that plants in a young state contain less lime than older 
ones. The yearling pines contained the most phosphoric acid and 
potash, whilst the beeches, which had developed most rapidly, con- 
tained the least phosphoric acid and the least potash of the yearling 
plants. 

The quantity of silica in the dry substanee of the firs increases from 
the first to the second year, whilst that of the phosphoric acid, sul- 
phuric acid and potash decreases. Between the second and fourth 
years there is but little change in quantity or composition of the ash, 
save in the manganese, the increase of which each year is remarkable. 
The author compares the quantity of mineral matter taken from the 
soil by crops of these young trees, as grown at.Hohenheim, with that 
removed by a rye crop; in the case of the beeches with 50U to a square 
meter, the quantity of potash and phosphoric acid removed in each 
case is nearly the same. 

A crop of seedling pines takes from the soil more than five times the 
phosphoric acid, seven times the potash, and nearly twice the lime that 
an average year’s growth of an 80-year pine removes. W. Schiitze 
has made experiments on yearling pines in the Neustadt-Eberswald with 
much thinner seeding than that employed in these experiments ; the 
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size of the plants was but little increased, but they contained much 
more lime and less potash than those of Hohenheim ; this was at all 
events partly due to the difference of the soil. 

II. Examination of Beech Leaves at different Periods of their Growth. 
—Leaves were taken ou the 26th of each month from May to October, 
1873, and on the 7th of November from a 20-year old beech tree and 
analysed with the results given in the following table. Rissmiiller 
made similar experiments in 1872 at Munich; see this Journal, xxvii, 


490. 


| 


May. | June. | July. | Aug. | Sept. | Oct. 


| | 
ae 


1000 parts of fresh | 


leaves contained: | 
lca, 5 ee ‘ 6234 (636 °8 


Dry substance Sie a : : ‘0 |376°6 (363° 


1000 parts of dry sub- | 


stance contained : 


Extractive matter .... | 
Albuminoids........ 
Tannin 

Scluble salts........ 
Pore ash ...... 

| Rr ae 
Sulphuric acid......./| 
Phosphoric acid...... 


Magnesia........0.0. 
ee 
Ferric oxide ......... 
Manganese protoxide. . 


1000 fresh leaves econ- 
tained in ms: 
Water vit 9° 4° 05 

"15 ‘67 
9. 14 . ‘66 

“09 : 27 
Extractive matter .... : 2°59 47 
I DEIN «5 oe. 44:0%. 0% : ‘ “648 ‘ 847 175 
Sears *457 ‘ “615 "642 
Sulphuric acid ‘ : ‘098 ‘087| 077 
Phosphoric acid...... ‘ "227; = °298 ‘319 “441 
SAMS... s+ 0 42 ‘ ‘876 : 903 ‘993 
Magnesia ....,...0+. . ‘ 198 "140 149 
RE ee ‘ 639 . ‘701 “802 
Ferric oxide.......-. 040) ; 039 "042 
Manganese protoxide . 045) “05: 042 “0a 


The percentage of silica in the ash increased steadily till August, 
and thence varied but little; lime and.magnesia increased for the first 
three months, when the lime remaiued nearly constant except an in- 
crease during the last month, whilst magnesia decreased steadily 
though slowly till the end. Sulphuric acid decreased rr from the 

Ss 


VOL. XXVIII. 


1282 ABSTRACTS OF CHEMICAL PAPERS. 

beginning; phosphoric acid decreased in the first month to little more 
than one half its original percentage of the ash, and then remained 
tolerably constant. Potash decreased regularly till July, then re- 
mained constant till the last month, when there was a fall of 4 per 
cent. in its quantity on the ash. 

Rismiiller’s results were very similar, excepting that in the leaves 
experimented on by lime, the phosphoric acid decreased in the latter 
mouth, and at the conclusion was much less than in these; in neither 
series 1s there any apparent correlation between the cellulose and lime 
or silica. The leaves increased in weight till August, and then sud- 
denly decreased, but showed a slight increase again in October ; this 
is shown to have been dependent on the weather, which was wet 
and cold in September, but relatively to the average of each month 
drier and warmer in October. The November leaves of this tree had 
not assumed their normal winter condition, owing to the tree being in 
a sheltered position. Leaves from two trees in the open taken at the 
same time contained, in 1000 parts of dry substance, but 57°9 parts of 
ash, with 1:021 SO,, 4°387 P.O,, 1:907 MgO, and 9:999 K,0, showing a 
decrease in these constituents. 

III. Examination of the Litter of Woods.—Ash analyses were made 
(1) of the beech leaves of the previeus year collected in July, 1873; 
(2) of the oldest beech leaves from the fall of three years; (3) of a 
sample from a spot where the fall had not been collected for many 
years; (4) of oak leaves, fall of several years, and (5) of fresh moss. 
The results were as under :— 


| | 
Bist eh Rindisosis gas noshiesiearee 36 668 | 35°710 | 41°74 | 42°0 44°39 
Sulphuric acid .........0...6..| 2°215 | 2°185 | _ 2°75 2°23 5°63 


Phosphoric acid...........+++..| 2°456 | 2°277 | 2°75 3°83 6°11 


Lime .. 0. cece csoeccecceceseee| 30°120 | 45°801 | 37°50 | 85°42 | 24°04 
er eer ae 3°813 | 3°364 | 4°87 4°74 3°31 
on CEE ee 1°476 5°16 5°74 8°47 
EE Sane eet ee eee 316 "164 | 1°78 3°83 2°81 
POETIC OBIS 6. ccncsccsiessccece| 10°61O 3 °262 1°37 2°55 1°09 
Manganese protoxide ...........| 6°3238 | 5°8438 | 4°87 3°83 4°23 


It will be seen that the composition of the ash of the leaves of 
different ages and origin is very similar, and from a comparison of 1 
and 2, that the composition does not alter much after the first year, 
during which the greater part of the phosphoric acid and alkalis of the 
leaves is washed out. 

IV. Examination of Pine Leaves at different Periods of their Growth. 
—Three branches were taken from a Pinus sylvestris, 17 years old, on 
July 5th, and four on October 27th, the leaves on them separated 
according to their ages, and the ash analysed with the following 
results. ‘There were no three or four-year old leaves on the October 
branches, owing to a severe frost having caused them to fall. 
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Pine Leaves of July. ae ages of 


| 
| 
| 


Ist yrs. | 2nd yrs. | 3rd yrs. | 4th yrs.] 1st yrs. | 2nd yrs. 


Percentage of dry substance | | 
in fresh leaves............ 29°27 | 48°35 


| 
| 48°39 49°31 [87-01 | 40-44 

Percentage of pure ash on | | | 

dry substance............ | 2-083 1°558 | 1°847 | 2°082 | 2°413 | 2°314 
Percentage composition of | 

ash : 
Silica... ...... se eeeeeeeee+| ‘920 | 2°203 | 2°868 | 5°335 | 1°678) 3-930 
Sulphuric acid..............| 6°745 | 5°256| 4°123; — 4°461, 3°763 
Phosphoric acid ............ 24°822 | 13°475 | 12°270 | 9°227 | 19-020) 14-620 
Lime ............2++++.+. /13°840 | 26°270 | 31°90 (36°54 | 16°46 | 24°195 
Magnesia................../ 3°758| 6:20 | 9°68 | — | 5°79| 5-054 
I ieresiie oH 5g 4 vine Hew ib's 388 °590 | 25°14 | 21°64 17°97 | 38°87 | 30°860 
Ferric oxida.............-.| 4°970 | 12°62 | 8°48 | 8:101] 7°482, 8-779 
Manganese protoxide........| 6°440 | 7°15 | 7°98 [12°78 6°853,  8°706 
1000 parts of dry substance 

contained : 
Ctchttnictescs<sxceent See 343 530 | 1°111 *405| "909 
Sulphuric acid ............. 1°349 ‘819 “762 | — 1°076, 865 
Phosphoric acid............ 5°170 | 27143 | 2°267 | 1°921] 4°589) 3:°383 
rere 2°883 | 4°093 | 5°892 | 7°608 | 3°972) 5-600 
NN 5144.4 nwa i4is. wikod-ers “765 ‘966 | 1°788 — 1°397, 8°170 
DUR otc cesnccvneeee cess 8°038 | 3°917 | 3°997 | 3°742 | 9°377 7-741 


The first year’s leaves in July contained 70 per cent. of water ; this, 
with the composition of their ash, shows their backward state of de- 
velopment. 

The decrease in phosphoric acid, potash and sulphuric acid, and the 
increase in lime, magnesia, and ferric and manganese oxides in the ash 
is strongly marked. Compared with beech leaves, the most striking 
differences are the small percentage of ash, the small amount of silica 
throughout, and the large quantity of iron and manganese oxides which 
in the four-year old leaves amounted to 20 per cent. of the pure ash. 

Comparing the October leaves with those of July, in the second 
year they contained 8 per cent. more water; and in each year the per- 
centage of each of the ash-constituents on the dry substances (save 
with the sulphuric and phosphoric acids of the first year’s leaves) had 
increased, in most cases considerably. This is not in unison with the 
usual variations in the age of leaves. Again comparing the amounts 
of the ash-constituents of the first and second years’ October leaves 
with those of the second and third years’ July leaves, it is evident that 
between October and July the leaves lose a considerable portion of 
their mineral matter, which is again partially restored during the 
summer. The only exceptions to this loss are the lime in both years’ 
leaves, and the magnesia in the second year’s. This mineral matter is 


doubtless used in the production of the new leaves; the loss is greater 
4s 2 
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on the first year’s leaves than on the second, which may be due to their 
being in closer proximity to the new leaves or to their containing their 
mineral matter in a more soluble form. That the lime did not suffer 
this loss is probably due to its having entered into an insoluble com- 
bination. The much smaller claim for mineral food which pines and 
firs make on the soil compared with trees with deciduous leaves, is 


shown by these experiments. 
E. K. 


Asparagin in Lupine Shoots. By E. Scuuuzs and 
W. Umuavrt (Landw. Versuchs-Stat., xviii, 1—3). 


Seeps of Lupinus luteus were allowed to germinate in the dark with 
distilled water until the shoots reached a length of from 10 to 12 e.m. 
Asparagin could be detected by the microscope, as Pfeffer has before 
noticed, in all parts of the plant. 

The dried substance of the germinated plants was exhausted with warm 
water, the extract evaporated to a thin syrup, and allowed to crystal- 
lise, and from the mother-liquor a small quantity more asparagin was 
separated by the addition of alcohol; in this way 17°9 and 17:7 per 
cent. of nearly pure asparagin on the dried plant was obtained. By 
Sachsse’s method 19°6 per cent. was indicated. The maximum obtained 
by Beyer (Landw. Versuchs-Stat., ix, 168) was 3°4 per cent. The 
authors have not at present detected leucine in germinating peas. 


The Function of Lime in the Germination of the Scarlet- 
runner (Phaseolus multiflorus). By J. Borum (Deut. Chem. 
Ges. Ber., 682—684). 


Ir was found that the seeds, if allowed to germinate in distilled 
water, die sooner or later when the reserve of nourishment is ex- 
hausted, although the length of time required for this varies greatly 
in individual plants. This effect is prevented, however, by the pre- 
sence of various calcium salts (not by calcium chloride), but no other 
base can be substituted for lime, magnesium carbonate acting in a 
decidedly injurious manner. The author believes that lime plays a 
similar important part in the development of plant-life that it does in 
the animal economy in the transformation of cartilage into bone; but 
that its action in causing the transfer of starch is obscure. 


C. E. G. 


Valuation of Beetroots according to the Density of the Juice. 
By M. Durin (Compt. rend., Ixxxi, 223— 226). 


Ir is well known that the yield of beetroots is increased by manure, 
but that their richness in sugar is proportionally lowered. The pur- 
chase of beetroots according to weight is therefore in favour of the 
farmer who uses nitrogenous manure, and disadvantageous to the buyer 
having in view the manufacture of sugar. The density of the juice 
after desiccation, however, gives an accurate index of the value of the 
beetroots, as was stated by Peligot. 
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Krom a long series of experiments the author’s conclusions are: 
(1) that the influence of the mineral matter is very slight, the prac- 
tical extremes (7°50 per cent. to 9°70 per cent.) being equivalent to 
a difference in specific gravity of ‘004; and (2) that the organic 
matters other than sugar, whether carbohydrates or albuminoids, 
though in very variable quantities, are specifically so light that they 
do not affect the density to an extent greater than ‘002 or ‘003. 

Taking into consideration the influence of foreign substances, ash 
and organic matter, on the density of the solution, experiments prove 
that the quantity of sugar may be determined by multiplying the 
number of degrees on the densimeter by the subjoined coefficients. 


Degree by 
Specific gravity. Deusimeter. Co-efficient. 
Under 1040 .......... 40 1°74 
From 1040 to 1045 .... 4°0—4°5 1:99 
» 1045, 1050 .... 45—5°0 2°03 
» 1050 ,, 1055 .... 50—5'5 2°06 
» 1055 ,, 1060.... 5°5—60 2°08 
» 1060 ,, 1070 .... 60—70 2°15 


M. L. 


Respiration and Fermentation of Water-plants. By J. Boru 
(Deut. Chem. Ges. Ber., viii, 752—754). 


During the respiration of water-plants in air, less oxygen is used than 
in the case of land-plants, and in an atmosphere containing no oxygen 
the former produce less carbon dioxide than the latter. Dead water- 
plants absorb free hydrogen, but not above 60°—80°. Some plants, 
as Fontinalis and Ranunculus aquatilis undergo butyric fermentation 
when they are boiled and placed while hot in an atmosphere of hydro- 
gen, the volume of which increases ; but on adding a piece of potash, 
an absorption of hydrogen takes place. On treating these plants in 
the same way under water, they evolve first carbon dioxide and hydro- 
gen, and then carbon dioxide and marsh-gas. One gram of dried 
Oedogonium absorbs, after being steeped in water, 40 c.c. hydrogen. 
Spiogyra absorbs, after being dried and then moistened in an atmo- 
sphere of pure oxygen, about one-fifth of the quantity which is 
required for the carbon dioxide, while in a mixture of hydrogen 
and oxygen the latter must be absorbed or changed into carbon 
dioxide before the absorption of hydrogen begins. Land-plants do not 
absorb hydrogen. 
C. S. 


Observations on Viscous Fermentation. By A. Bauprimonr 
(Compt. rend., Ixxx, 1253). 


ly examining a sample of cane-sugar from Réunion, it was observed 
that its solution in water became thick and viscid on standing for 24 
hours. After two days, alcohol (insufficient to precipitate the sugar) 
was added to the liquor, which became cloudy and gave a deposit. 
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The precipitate was filtered, washed with alcohol and dried at a tem- 
perature below 100°. “The sugar was deposited from its solution free 
from all foreign matter. The experiment was repeated with the use 
of a small quantity of animal charcoal, with the same results. 

It therefore appears that viscous fermentation is in no wise due to 
any change in the sugar, but is a separate development. The ash of 
this product was found to be 0°5 per cent., while the nitrogen present 
was 5°5 per cent. This ferment is, therefore, a nitrogenous com- 
pound, but not so rich in nitrogen as most albuminous ferments. 

For the purpose of comparing sugars with regard to the presence 
of this ferment, refined beet-sugar was analysed, and found to be free 
from nitrogen, while cane-sugars (especially those from Réunion) gave 
as much as 0°25 per cent. of nitrogen, equivalent to 4°5 per cent. of 


the ferment. 
M. L. 


Occurrence in the Seeds of the Vetch of a Diastatic Ferment 
which produces Peptones. By Gorup-Besanez (Deut. Chem. 
Ges. Ber., vii, 1478; Chem. Centr., 1875-6). 


Tus substance, which acts very energetically in converting starch 
into grape-sugar, and albuminoids into peptones, was obtained from 
the crushed seéds by treatment with alcohol and glycerin, in the form 
of a fine granular precipitate, which turned grey on the filter, and on 
drying formed a horny transparent mass. It contained nitrogen and 
sulphur, and left, on incineration, a considerable quantity of ash. It 
is soluble in glycerin and in water. 


oS @A. 


The Influence of Borax on Fermentation and Putrefaction. 
By J. B. Scnretzver (Pharm. J. Trans. [3], v, 846). 


Analytical Chemistry. 


New Method of Estimation by Titration. By F. Juan 
(Compt. rend., Ixxx, 673). 


Tis method is based on the following reaction: when toan acid solu- 
tion of cuprous chloride, a body capable of giving up chlorine or of 
passing to a lower state of oxidation is added, a quantity of cupric 
chloride is formed which may be readily determined by a titrated 
solution of tin chloride. Knowing the quantity of cupric chloride 
formed, it is easy to deduce the quantity of nitrate, chloride, peroxide, 
&c., with which it corresponds: for the diverse reactions may be repre- 
sented by the following equations :— 7 


ny 
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For nitrates ...... N,0O; + 6HCl + 6CuCl = 2NO + 3H,O + 
6CuClh. 
» Chlorates .... ClO; + 1OHC] + 12CuCl = 5H.O + 12CuCh. 
» Chlorites...... Cl,.0O; + 6HCl + 8CuCl = 3H,0 + 8CuCh. 


»» hypochlorites.. ClO + 2HCl + 4CuCl = H.O + 4CuCl. 
»» perchlorides .. M,Cl, + 2CuCl = 2MCl, + 2CuCh. 
on dioxides oe econ MO, + 4HCl — MCl, + 2H.O + 2CuCh. 


To avoid the inconvenience of having several titrated liquids, and to 
simplify the calculations, the author prefers to determine empirically 
the quantity of cupric chloride formed from the cuprous chloride by 
a known weight of nitrate, chlorate, &c. 


H. J. H. 


Laboratory Notes. 
By Tuomas GarsIDE (Chem. News, xxxi, 245). 


I. Colour produced by Nessler test in Water containing Soluble Sul- 
phides.—If Nessler test be added to water containing sulphuretted 
hydrogen, or alkaline sulphides, the colour produced is identical with 
that afforded by ammonia, provided that the quantity is not greater 
than that necessary to produce a colour equal to 0°05 mgrm. of 
ammonia in 50 ¢.c. of water. It may be distinguished from the tint 
afforded by ammonia, as it does not disappear on neutralising with 
hydrochloric acid; and if both should occur together, the measure of 
the ammonia may be determined by the difference of colour before 
and after neutralisation. 

Il. Action of Nessler test on Rain Water.—On adding the test to rain- 
water direct, a muddy appearance is produced, but if the rain-water 
be distilled, and the test added to the distillate, the usual clear-brown 
tint is obtained. The author is unable to explain the phenomenon. 

IIT. Occurrence of an intermediate Frothing-point in determining the 
Hardness of certain Waters.—On adding soap-test to waters containing 
much magnesium salts, a froth occurs which increases until nearly 
sufficient test has been added to precipitate all the lime, but on con- 
tinuing the addition of the soap, the disappearance of the froth is 
sharply marked. 

IV. Action of Sulphuric Acid of sp. gr. 18438, wpon certain Salis.— 
When 14 parts of barium sulphate were added to 100 parts of sul- 
phuric acid, and the mixture stirred, a nearly clear solution was 
obtained. On heating this to 100°, needle-shaped crystals were pro- 
duced, which did not redissolve in the cold acid. If the temperature 
was raised to about 170° those crystals disappeared, and were replaced 
by others of prismatic shape which increased in quantity with in- 
creased heat. At the boiling point the acid still retained 8°5—9 parts 
of the salt. On cooling and stirring, these crystals entirely redissolved. 
Fourteen parts of strontium sulphate were soluble in 100 parts of acid 
at 70°. From this point if the temperature were raised, cubical and 
octohedral crystals were formed ; if the temperature were lowered, 
tabular rhombie crystals were deposited. 

One hundred parts of the acid converted 8°25 parts of calcic sulphate 
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into needle-shaped crystals at 15°; these dissolved completely at 70”. 

At 100° various shaped crystals were deposited, which redissolved at 

160°—180°, but were again deposited at 200° and upwards. 
One and a-half parts of lead sulphate dissolved in 100 of boiling 

acid; some’ crystals were deposited on cooling, but 1:15 parts still 

remained in solution. 


GS m. FP. 


Action of Nessler Test on Rain-water. By W. H. Watson 
(Chem. News, xxxi, 263). - 


Tue ‘muddiness” noticed on adding Nessler test to rain-water 
(Garside, see last abstract) is due to presence of traces of magnesium 
chloride, which is very frequently present in rain-water, Two sainples 
examined contained in parts per 100,000 :— 


NaCl. MgCl. 
lL 245 0°67 collected 1 mile from sea. 
II. 12°20 3°43 » oOOyards ,, 


C. H. P. 


Testing Bromine for Bromoform. By S. Rreymann 
(Deut. Chem. Ges. Ber., viii, 792—793). 
CoMMERCIAL bromine contains often up to 10 per cent. of bromoform, 
which is easily detected by adding a solution of potassium iodide and 
sodium thiosulphate. 
C. S. 


Estimation of Boric Acid in presence of Silicium and Fluorine. 
By A. Ditre (Compt. rend., lxxx, 561—563). 


Ir the borate contains bases other than alkalis it is digested with dilute 
hydrochloric acid, and the bases are separated as usual. If sodium 
carbonate has been used for this purpose, the excess of reagent must 
be decomposed by hydrochloric acid and the solution neutralised with 
ammonia. Saturated solution of calcium chloride is then added, and 
the whole evaporated to dryuess and heated in a crucible to fusion. 
On cooling, the greater part of the calcium borate will be found in a 
crystalline ring upon the surface (see vol. xxvii, p. 127). This ring is 
removed and the crucible again heated in order to crystallise the 
remaining portion. ‘The borate may then be washed, dried, and 
weighed. It contains silicate in the form of semi-fused grains or 
crystals. After weighing the mixture, it is evaporated to dryness with 
nitric acid, and the residue treated with ammonium nitrate solution 
which dissolves all the lime and boric acid and leaves the silica. The 
weights of these two, together with the weight of the mixture, will 
furnish data for calculating the weight of borate. 

If the borate is not easily attacked by acid, it is first fused with 
carbonate, ammonium chloride solution added to the mass, and the 
whole evaporated to dryness. The aqueous extract of the residue is 
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boiled with excess of hydrochloric acid, and the process above described 
is then followed. If fluorine is present and silica absent, the crystal- 
lised calcium borate which contains silicate, is treated as follows :— 
The mixture is weighed, the borate dissolved in concentrated ammo- 
nium nitrate solution, and the residual silicate weighed ; this weight 
subtracted from the first gives that of the borate. : 

B. J. G. 


Test for Tarry Impurities in Commercial Ammonia. 
By M. Kuprrerscuoiacer (Bull. Soc. Chim. [2], xxiii, 256). 


Tue author makes use of the coloration which nitric acid produces 
with aniline and toluidine to detect the presence of tarry substances in 
commercial ammonia. The ammonia is dropped little by little into a 
test-tube containing a few cubic centimeters of colourless nitric acid 
diluted with one-fourth of its volume of water. If it contains tarry 
impurities, a cherry-red coloration appears immediately, and the liquid 
gradually becomes brown when the ammonia is added in excess. 
Hydrochloric and sulphuric acids likewise produce a red or brown 
coloration, but the reaction with nitric acid is sharper and more dis- 
tinctive. J. W. 


Estimation of Phosphoric Acid as Ammonio-magnesic Phos- 
phate. By T. R. Oaitvir (Chem. News, xxxi, 274; xxxii, 5, 
12). 


Tue author describes a long series of test experiments, all of which 
were made on a quantity of hydro-disodic phosphate containing 0°2021 

ram P,O;, with a magnesia mixture containing in 1 c.c. 00613 gram 
MgCl,, 0°1401 gram NH,Cl, and 0°0191 gram NH; ; the same excess of 
free ammonia was present in each experiment. The volume of solu- 
tion was in every case about 100 c.c., and the time allowed for precipita- 
tion six hours. When the excess of magnesia used did not exceed 58 
p. c. of that required, the results were absolutely correct ; with a large 
excess of magnesia the results became rather excessive. When sul- 
phate of magnesium was substituted for the chloride, accurate results 
were obtained with an excess of 13 p.c., but with 58 p. c. and upwards 
they became too high. Chloride of ammonium, up to 2°5 grams, dimi- 
nished but very slightly the weight of precipitates obtained with an 
excess of 13 and 58 p.c. of magnesia. Sulphate of ammonium, up 
to 0'5 gram, had no effect with an excess of 58 p. c. magnesia. Oxalate 
and citrate of ammonium, or mixtures of the two, considerably dimi- 
nished the precipitate when a small excess of magnesia was present, 
but with a large excess of magnesia the results were much too high. 
There is thus for every proportion of oxalate and citrate a proportion 
of magnesia which will give an accurate result by a balance of errors. 
When the solution contained 0°035 gram Fe,0;, 0°013 gram Al,O,, 
0'5 gram (NH,O), and 1 gram of citric acid, the results with an excess 
of 58 p. c. and upwards of magnesia were rather too high. With the 
quantities of ferric oxide, alumina, and citric acid doubled, the results 
with the same magnesia were distinctly too low. The citric acid in 
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both cases was sufficient to yield a precipitate free from iron. When 
the alumina was increased to 0°26 gram, and the citric acid to 4 grams, 
the results became very low. In the last two cases an increase in the 
proportion of magnesia did not increase the precipitate. The removal 
of the mother-liquor, and the solution and reprecipitation of the 
ammonio-magnesic phosphate, is attended with loss if the original 
precipitate is pure, but if it contained an excess of magnesia the result 
may be correct, the excess of magnesia hindering the solvent action 
of the ammonium salts. Precipitation at a boiling heat gives accu- 
rate results with pure solutions and a small excess of magnesia, 
but with a large excess of magnesia the results are higher than in 
the cold. In presence of oxalate of ammonium and the other salts 
mentioned above, the results obtained at a boiling heat are more 
irregular, and generally higher than in the cold. 

The author concludes that the opposite errors due to the solubility 
of ammonio-magnesic phosphate in oxalate and citrate of ammonium, 
and to the precipitation of basic salts in presence of excess of mag- 
nesia, are the cause of a wide range of results in commercial analyses, 
and that accuracy can be obtained only when the phosphoric acid 
exists as an alkaline salt, or is brought into this condition by the 
molybdic method.* 

R. W. 


Notes on the Analysis of Minium. By T. B. Biunr 
(Chem. News, xxxii, 3). 


Tue determination of minute quantities of the chief impurities may 
be thus effected. 

I. Iron.—100 grains of the sample is dusted into half an ounce of 
pure hydrochloric acid, in a beaker, which is then heated over a water- 
bath until its contents are almest dry. Some water is then added, and 
after cooling, the clear liquid is decanted, and the lead chloride washed 
with cold water. To this liquid sulphuric acid is added, the clear 
liquor being decanted from the lead sulphate, which is also washed. A 
considerable excess of ammonia is next added to the solution, which is 
then filtered, and the precipitate well washed. The filter is then 
rinsed into a flask, and the filter paper washed with dilute sulphuric 
acid, and the washings also collected in the flask. The small quantity 
of lead sulphate present does not now affect the determination of the 
iron, which is effected after reducing the iron to the ferrous condition 
by placing a small piece of zinc in the solution by titration with 


* In a paper read by E. M. Dixon, before the Philosophical Society of Glasgow, 
January 18, 1875, it is shown that the presence of large quantities of sodium or 
ammonium sulphate increases the weight of the ammonio-magnesic phosphate. 
Also that oxalate and citrate of ammonium retard precipitation ; that, in the case of 
the oxalate, precipitation is complete in 24 hours; but that with a large propor- 
tion of citrate and a small excess of magnesia, precipitation is incomplete even then. 
As the solvent action of the oxalate is certainly, and that of the citrate probably, 
removable by the use of excess of magnesia and long standing, Dixon suggests 
such a procedure as the first stage of the determination, the impure precipitate to be 
finally redissolved and reprecipitated in presence of a very small excess of magnesia.— 
R. W. 
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standard potassium permanganate solution of such strength that 1,000 
grain-measures of it correspond at most with 1 grain of iron. 

II. Copper.—The ammoniacal filtrate from the iron precipitate is, 
after neutralisation with acetic acid, divided into two equal parts, to 
one of which a small quantity of potassium ferrocyanide is added, and 
the precipitate rapidly filtered, the filtrate being collected in a beaker 
precisely similar to that containing the other half of the original solu- 
tion. The beakers being placed upon white paper, a little potassium 
ferrocyanide is added to the half of the original solution, and to the 
other, from which the copper has been removed, standard solution of 
copper sulphate is added until the tints produced in each exactly 
coincide. The amount of copper present may then be calculated from 
the quantity of standard copper used, which must be multiphed by 
two. The standard copper solution is made by dissolving 39°3 grains 
of copper.sulphate in 10,000 grains of distilled water; each 1,000 
grain-measures then correspond with 1 grain of copper. It is neces- 
sary to use the comparison-liquid prepared as described, because the 
amount of ammoniacal salts present affects the tint. 

III. Metallic Lead.—1 ounce of glacial acetic acid is placed in a 
beaker, 20 grains of the sample dusted into it, and the tempera- 
ture raised to 100° F. Ina short time the lead oxides are completely 
dissolved, the solution is then decanted, the residue washed with 
glacial acetic acid, then with water, dried and weighed. 

IV. Silver.—200 grains of the sample are treated with a mixture 
of $ ounce nitric acid, sp. gr. 1°42, and 14 ounce of water, both free 
from chlorine. In two hours, after frequent stirring, it is diluted to 
4 ounces filtered, washed once, and divided into equal parts. To one of 
these one drop of hydrochloric acid is added, and the precipitate thereby 
formed is redissolved by stirring, leaving only a turbidity due to silver. 
After standing this is filtered. To the other half of the original liquid 
one drop of hydrochloric acid is added, the liquid stirred, and the 
turbidity due to silver allowed to remain. To the first half of the 
liquid (from which the silver chloride has been removed) a standard 
solution of silver nitrate is added until a turbidity equal to that caused 
by the silver chloride in the other is produced. From the amount of 
standard silver used, which must be multiplied by 2, the quantity of 
silver present in the sample may be calculated. 

The standard silver nitrate consists of 15°7 grains of that salt dis- 
solved in 10,000 grains of water; each grain-measure then corres- 
ponds with 0°001 grain of silver. The employment of the comparison 
liquid is rendered necessary by reason of the presence of the lead salts, 
a diminishes the apparent turbidity produced by the silver 
chloride. 


C. mm 


The Use of Eggertz’ Method for Estimating Carbon in the 
Selection of Steel. By F.v. Exrenwerrta (Dingl. polyt. J., 
cexv, 184). 


In Bessemer steel, obtained by blowing pig-iron, rich in silicon, it is 
remarkable that the greater the amount of silicon present, the harder 
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in general is the steel. It is only in the softest qualities that the 
silicon disappears, and with it the manganese for the most part or 
entirely. In the selection of these qualities the Eggertz’ method may 
therefore be used. But in the case of the hard varieties containing 
much silicon (after exerting greater hardening influence than the 
carbon), this method can lead only to errors or inaccuracies in the 
selection. The manganese and silicon in such a case should either be 
supposed constant, or be estimated, and a combined scale being sct up, 
the position thereon could be determined. 

The Eggertz’ method loses therefore nothing of its value for carbon 
estimations, or in the selection of varieties of steel in which silicon is 
not present. 


W.S. 


Detection of Methyl Alcohol in Ethyl Alcohol. By A. Ricuz 
and Cu. Barby (Compt. rend., Ixxx, 1076—1079). 


THE wood-spirit (‘‘methylene”) which is used to adulterate ethy| 
alcohol is manufactured primarily for the production of aniline colours. 
It marks 98° on the alcoholometer, and has very little of the taste and 
smell of ordinary wood-spirit. On distilling a mixture of the two 
alcohols containing 15 per cent. of methyl aleohol, a fraction is 
obtained boiling below 78°. It was hoped that cry stals of methyl 
oxalate might be obtained from this portion, but although a mere trace 
of methyl alcohol may be detected by this test if no ethyl alcohol is 
present, yet, if the latter is in excess, the methyl oxalate is dissolved 
by the ethyl oxalate. The distillation of a mixture of the alcohols 
containing 5—10 per cent. of methyl alcohol yields no fraction boiling 
below 78°. The following process will, however, detect and estimate 
the methyl] alcohol in a mixture containing only 1 per cent. of it. The 
mixed alcohols are converted into the coloured aniline derivatives. If 
1 per cent. of methyl alcohol is present the final colour is violet, 
whereas with pure ethyl alcohol it would be reddish. A series of 
standard tints may be thus obtained, best by fixing them on some fabric. 
The details given in the original must be exactly followed. 

Sugars are sometimes fraudulently coloured with aniline dyes. 
This adulteration may be detected by extracting the colouring matter 
with ammoniacal alcohol, evaporating the extract, taking up with 
water, and boiling a piece of white merino in the solution. 


B. J. G. 


Detection of Ethyl Alcohol in Wood-spirit. By M. Bexrueror 
(Compt. rend., lxxx, 1039). 


THE wood-spirit is heated with twice its volume of oil of vitriol. If 
l per cent. of ethyl alcohol is present, ethylene is evolved, and may be 
estimated with bromine. 


B. J. G. 


If 
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The Weight of Sugar to be taken for Polarimetric Analysis. 
By V. pe Luynes and A. Girarp (Compt. rend., Ixxx, 1854— 
1357). 


WorKING with polariscopes fitted with the latest improvements, with a 
quartz plate, the thickness of which was carefully ascertained to be 
exactly 1 mm., and using samples of sugar of great, if not quite abso- 
Inte purity, the authors give the quantity of sugar which should be 
taken for analysis as 16°19 grams. This is a further reduction of the 
quantity now generally taken, the weights fixed since the method was 
introduced being successively 16°471, 16°395, 16°350 grams. 
B. J. G. 


Volumetric Determination of Orcin in the Archil Lichens. 
By S. Reymawn (Deut. Chem. Ges. Ber., viii, 790—792). 


As the quantity of orcin in these lichens varies very much, it appears 
desirable to have a simple method for determining it. In some works 
bleaching powder is employed, which gives with an aqueous solution 
of orcin a violet colour, deeper as the quantity of orcin present is 
larger. But this colour is exceedingly unstable, and therefore the 
method is not trustworthy. 

When bromine-water is added in excess to a dilute orcin-solution, it 
is completely precipitated as tribromorcin, C;H;Br;0.. The excess of 
bromine is easily determined by means of potassium iodide and sodium 
thiosulphate. 

On testing in this way dilute solutions of orcin, to which in some 
experiments erythrite, calcium chloride, or burnt sugar was added, 
97°2—98°4 per cent. of the orcin employed was found, ‘ 

. B. 


New Method for the Estimation of Uric Acid. By A. P. Foxxrr 
(Pfliiger’s Archiv. fiir Physiologie, x, 153—164). 


Tue author, considering the method of estimating uric acid by hydro- 
chloric acid inexact and often inapplicable, proposes a new one. This 
depends on the insolubility of the acid urate of ammonia, The author 
does not consider it quite free from error, but thinks that, in compari- 
son with the old method, it gives much more accurate results. Having 
proved the fact that uric acid produces with ammonia in an alkaline 
solution an insoluble compound, the author describes his method as 
follows :-— 

100 ¢,c. of the fluid rendered alkaline with a carbonate or phosphate 
are treated with 10 c.c. of aqueous solution of sal-ammoniac, and left to 
stand a few hours without stirring. After from 2 to 6 hours the whole 
of the uric acid and ammonia compound is deposited on the bottom 
and sides of the vessel as a finely granular powder. The fluid and 
sediment are now transferred to a small filter, which has been pre- 
viously treated with ; hydrochloric acid and weighed. After the 
fluid has percolated, the tube of the funnel is fixed into the neck of a 
bottle by means of a tightly fitting cork, The filter is now filled up 
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to half a centimeter of its edge with », hydrochloric acid, and left to 
stand some hours. The funnel is then removed from the cork, the 
fluid allowed to run off, and the sediment washed till it loses its acid 
reaction, then dried and weighed. By this method the author never 
obtains less, and often more uric acid than by the ordinary method. 
To estimate the uric acid in urine he proceeds as follows :—-100 c.c. of 
urine are rendered strongly alkaline by the addition of sodium carbo- 
nate. After from 4 to 6 hours the earthy phosphates are filtered off 
and washed with hot water. Filtrate and wash-water are then mixed 
with 10 c.c. of solution of sal-ammoniac and left without stirring, 
After from 6 to 12 hours the precipitated urate of ammonia is trans- 
ferred by means of a feather to a filter, and treated as described above. 
As in aqueous solutions, so in the case of urine, more uric acid is found 
by this method. Its chief advantage is, however, according to the 
author, that frequently a considerable quantity of uric acid is detected 
by sal-ammoniac in urine, which with hydrochloric acid gives next to 
no precipitate. A second advantage he claims for it is that in albu- 
minous urine the previous separation of albumin may be dispensed 
with. A correction is required in this method, consisting in the addi- 
tion of 16 milligrams to the amount found for every 100 c.c. of urine. 
The author finds that uric acid when impure is quite as soluble as 
when pure. By this method it is of course the impure coloured uric 


acid that is estimated. 
E. C. B. 


Testing Coffee. 

By G. C. Wirrstein (Dingl. polyt. J., cexv, 84—89). 
Sucu is said to be the adulteration of coffee, that frequently the coffee 
beans, as offered to the public, have nothing but the name to recommend 
them! Coffee beans also occasionally appear which are composed of 
hardened flour paste (dough) ; these, however, usually have sharp edges, 
not rounded like those of the genuine article, and are easily crushed to 
a yellowish-grey powder. By boiling with water a pasty mass is ob- 
tained, coloured blue by iodine. The smaller kinds of coffee bean are 
also made to assume the appearance of the better kinds by a process of 
artful colouring effected in a variety of ways. One method consists in 
rolling hither and thither a barrel containing the beans, together with 
a quantity of small leaden balls, a certain amount of the metal, suffi- 
cient for the colouring effect, being communicated to the exterior of 
the beans by the friction. This fraud is detected by treating the 
beans with dilute nitric acid (sp. gr. 1:10), and, after contact for an 
‘hour, decanting, diluting with thrice the bulk of water, and passing 
hydrogen sulphide through the solution. A green powder is also 
used, which, according to Lohr, contains in 100 parts, 15 parts of 
Prussian blue, 35 of lead chromate, 35 of a mixture of clay and 
gypsum, and 15 of water. This mixture differs from the Chinese 
colouring for tea, inasmuch as the former contains the injurious lead 
chromate, the latter turmeric. The tea-colouring matter occasionally 
consists also of indigo, turmeric, and gypsum. The lowest power of 
& microscope or a good lens will reveal the single constituents of this 
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composition. For more exact determination a quantity of the coffee 
beans is treated with a considerable quantity of warm distilled water. 
After two hours this is poured off, and tested for gypsum with barium 
chloride.. Prussian blue is recognised by its change of colour in con- 
tact with potash ; no alteration if indigo is present. In the latter case 
nitric acid is found to destroy the colour. The potash solution more 
or less decomposes and dissolves the lead chromate (turmeric is merely 
turned brown). Blackening with ammonium sulphide leaves no 
doubt as to the presence of lead chromate. By roasting, the beans are 
brought into a condition in which every experiment as regards adulte- 
ration is almost rendered futile ; grinding makes adulteration an easy 
matter. When material is scarce for making chicory-coffee, beet- 
root, carrot, and carrot-like roots are made use of, and in the south of 
Kurope the fig, of which the roasted product is called “ fig-coffee.”’ 
Other substitutes are met with in the shape of “ corn-,” “ malt-,” ‘ oak- 
coffee,”’ and as they are all of a deep brown tint when roasted, their 
resemblance to the genuine article is considerable. It will easily be 
seen how, by roasting, most of the constituents of the above coffee 
adulterants are either altered or destroyed so as to be almost beyond 
recognition, empyreumatic oils and bitter substances being produced, 
whereas the raw materials, such as beet, figs, corn, possess no bitter 
taste. 

A simple method of testing coffee is to shake it with water; if pure 
it remains floating for an hour together, whereas chicory sinks. There 
are, however, occasionally exceptional cases in which pure coffee 
has been known to sink after a quarter of an hour’s standing. The 
author has never observed an exceptional case. An infusion of burnt 
chicory, diluted with much water, and treated with potassium bichro- 
mate, undergoes no visible change. In the case of coffee, a deep 
brown tint is assumed, causing aresemblance to porter. This reaction 
is owing to the presence of tannic acid, and is observed therefore in 
the case of either raw or roasted coffee. It will be observed, however, 
that the test is valueless as regards the detection of chicory in 
coffee. 

To detect chicory in coffee, the decoction is diluted wiih eight times 
its bulk of water, filtered, and the dilution increased to twelve parts. If 
the decoction contains pure coffee, on adding to thirty drops of it two 
drops of concentrated hydrochloric acid, boiling for a few seconds, then 
adding fifteen drops of a solution of one part of potassium ferro- 
cyanide in eight parts of water, and boiling as before, the solution 
becomes first green, then dark green. Six drops of potash are next 
added, and the whole is boiled for two minutes, the solution becoming 
first brown and finally clear pale yellow, with a slight dirty yellow pre- 
cipitate. With chicory alone, the solution finally remains brown and 
turbid, and after long standing a precipitate falls, the supernatant 
fluid retaining its brown colour. With a mixture of 24 drops of 
coffee and 6 of the chicory decoction, a final brown turbid solution is 
obtained. A decoction of coffee of average strength contains 1 per 
cent., and of great strength barely 2 per cent., of the dry soluble 
matter. The evaporation residue consists of a deep brown, shining, 
varnish-like mass, feeling quite dry to the touch after two days. If 
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the ordinary substitutes are present, however, this residue becomes 
sticky after one or two hours’ standing, and quite damp in twenty-four 


hours. 
W. S. 


Milk Analysis. acl 
By N. Gerser (Bull. Soc. Chim. [2], xxiii, 342—344). Re 

we 

Estimation of Water.—15 to 20 c.c. of milk are mixed with 1 to 3 § jp 
grams of calcium sulphate, evaporated carefully to dryness, and the § ma 
residue dried at 105°—110° and weighed. The author prefers to mix Jj jer 
the above quantity of milk with 10—20 grams of washed sand instead § agi 
of calcium sulphate, with which substance he has obtained very satis- J No 
factory results. pre 
Estimation of the Butter—Having coagulated the milk in the usual J ¢.¢. 
manner, filter, and wash the coagulum, first with water, then with § tre, 
strong alcohol, and lastly with ether, until it is exhausted. The § agi 
casein must not be allowed to become too compact by standing be- § ad 
fore treatment with aleohol and ether. to 


Estimation of Albumin.—It is necessary not merely to heat the § wei 
coagulated and filtered milk, but to evaporate it to one-half of its 4 
bulk, in order to ensure the precipitetion of all the albuminates. The J gu) 
pellicle formed on the surface of boiling milk contains, besides casein J the 
and fat, coagulated albumin. acit 

The author adopts the following a:rangement for the estimation J ale 
of the butter in milk. The funnel and filter containing the coagu- § lay: 
lum of casein, &c., is fixed vapour-tight into a small flask which is § tha 
half filled with ether, and the upper ‘portion of the funnel is connected §f of | 
with an upright condensing arrangement. The heat of a water-bath J ale 


volatilises the ether and rapidly and effectively exhausts the casein. tate 
The paper closes with some comparative tables showing analyses of § ear! 
different specimens of cows’ milk and human milk. of 1 
J W. and 

gly: 


Chemical valuation of Pepsin. By E. Rennarp 
(Chem. Centr., 1875, 87). 


A WEIGHED quantity of hard-boiled white of egg is added to the 
sample, maintained at a given temperature (40° answers well) for a 
definite time; the undissolved white of egg is then collected on a 
filter, dried, and weighed. By comparing the amounts of white of 
egg, dissolved by different samples, their comparative value may be J Tut 


ascertained. is ¢ 
M. M. P. M. wit! 
4 thre 


A Method of Soap Analysis. By Morrit wee 
(Chem, Centr., 1875, 8). 


Tue constituents to be determined in an analysis of soap are—alkalis, & of t 
combined and free, carbonates, fatty acids, resin, glycerin, salts, colour. — ing 
ing mattcrs, water. 
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Three portions of the finely divided soap are weighed off, containing 
respectively 10 grams, 20 grams, and 40 grams. 10 grams are 


digested with alcoholyon the water-bath and filtered. The residue,y syo-:¢0 


containing carbonates and other salts, colouring matters, &c., is dried 
at 100°, weighed, digested with water, and titrated with normal oxalic 
acid. Every cubic centimeter of acid used indicates 0°053 Na,CQ,. 
Regard must be had to a slight precipitate of calcium oxalate. The 
weight of Na,CO; found is subtracted from the total residue insoluble 
in alcohol: the difference is the weight of the salts and foreign 
matters. The filtrate is subjected to a stream of carbonic acid, fil- 
tered, and the precipitate dissolved in water and titrated with oxalic 
acid. Each c.c. of acid indicates 0-031 free soda, or 0-042 free potash. 
No precipitat: shows the absence of free alkalis. The filtrate from the 
precipitate produced by the carbonic acid is, after the addition of 15 
c.c. of water, evaporated to remove the alcohol. The aqueous solution 
treated with normai oxalic acid to acid reaction shows, for every c.c. of 
acid, 0°031 soda or 0'042 potash in combination. Sulphuric acid is then 
added, and the whole is heated on the water-bath with pure beeswax 
to separate the fatty acids and resin, which are then weighed, the 
weight of the beeswax being subtracted. = >4*~ + 4at- andes 

40 grams of the soap are next dissolved in water and mixed with 
sulphuric acid as long as any precipitate is formed. On standing, 
the fatty acids separate, and can be dried and weighed. These fatty 
acids are digested with a mixture of equal volumes of water and 
alcohol till the liquid on cooling ceases to appear milky. The solid 
layer is again weighed, and the difference between this weight and 
that obtained above shows the weight of the resin. The melting point 
of the acids is next determined. Ten grams are then dissolved in 
alcohol, and sulphuric acid diluted with alcohol is added til] a precipi- 
tate is no longer formed. The liquid is filtered, mixed with barium 
carbonate, and again filtered. The sweet residue left after evaporation 
of the alcohol is the glycerin. The weights of the carbonates, salts, 
and foreign matters, free and combined alkalis, fatty acids, resin, and 
glycerin are added together, and the sum subtracted from 10 grams 
gives the weight of the water. 

G. T. A. 


New Form of Burette. By A. Pincuon 
(Compt. rend., Ixxx, 573). 


Tuis is a slight modification of the pipette-burette. The delivery end 
is curved, so that when the burette is fixed at an angle of about 30° 
with the horizon, the beak points downwards. The tube passing 
through the cork inserted into the large opening of the burette is con- 
nected with an ordinary india-rubber pear-shaped syringe, the neck of 
which is held in a fixed collar. The syringe is pressed by a rod having 
a flattened end and working in a suitable support. The whole contents 
of the burette may be driven out by pressing the syringe, then allow- 
ing it to become inflated with air entering the beak, and again com- 
pressing it; or one drop may be delivered by gentle pressure. The 
VOL. XXVIII. 47 
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inclination of the burette is apparently for the purpose of avoiding the 
pressure of a long column of liquid upon the delivery-point. 

Dumas remarks that, in studying the action of heat upon the vapour 
of a volatile liquid, or of sucha vapour upon a heated solid, it is usual 
to distil the liquid into a heated porcelain tube. But the tube alters 
rapidly in temperature every moment, owing to the deficiency or super- 
abundance of the vapour carried into it, and the reaction is not uniform. 
Instead of this method, Dumas has found it better to force the liquid 


oom Fm OS Rt 


0 
by means of compressed air, drop by drop, upon a piece of heated 
platinum, whereby it is instantly and regularly converted into vapour. f 
He recommends the use of the Pinchon burette for this purpose. p 

B. J. G. 0 

0 

Technical Chemistry. 4 

On the Plasticity and Shrinking of Clays. By C. Biscuor li 
(Dingl. polyt. J., eexv, 136—140). b 

Tue plasticity of clay, or its power of yielding with water a mass that : 
may be moulded, is a highly important property in a practical point th 
of view, and interesting as a subject for scientific inquiry. Alumi- ne 
nium hydrate, like silicic acid, is capable of assuming the gelatinous ' 
form, in which, owing to the peculiar arrangement of the particles, . 
these compounds are able to take up a very large quantity of water, ‘ 
swelling out in an extraordinary degree, and thus enveloping or bind- th 
ing together sandy or earthy matters in a fine state of division. On tt 
removing the water by drying, the originally plastic mass shrivels up. 


This is termed “shrinking.” Either by drying in the air, or by burn- “a 
ing, the particles of clay approach one another more closely, the 


: . ; ; co 
accompanying admixed constituents also being at the same time drawn be 
together. An increase of density and diminution of bulk thus occur. fir 
The capacity for absorbing water in different clays varies as greatly as fo 
their plasticity, which increases with their power or tendency to ts 
crumble (possibly with the formation of aluminium hydrate). The sd 
meagre clays readily absorb water and easily attain the desired degree in 
of plasticity, the ‘‘fat” clays on the contrary become very friable. he 
The former become softer by working, the fat clays stiffer. Many r 
fat clays exhibit the phenomenon known technically as ‘ water- di 


stiffness” (Wassersteife ), i.e., when softened with a certain quantity he 
of water they have no inclination readily to absorb more. The con- 
dition of being “‘short”’ (meagreness) depends more upon the presence 
of undisintegrated mineral particles than on that of sand; a clay rich f Tl 
in sand can, however, be fat, but one rich in unreduced mineral 
matter never can. Sand and unreduced mineral matter (Schluff) 


modify the “fatness” and ‘‘ meagreness”’ of clays. Tr 

With respect to the condition and law of shrinking, Aron* gives the J ¢, 
following facts :—By gradually drying at a temperature increasing to Ftp, 
180°, the weighed portion of clay being placed on a glass plate, and two — o¢ 
parallel marks cut upon it, and the distance between the marks re- F of 


* Notizblatt des deutschen Ziegelvereins, Jahrg. ix, SS. 167, 339. 


TECHNICAL CHEMISTRY. 1299 


eatedly measured, it was found that the shrinking did not continue 
till the clay was quite dry, but ceased before this point was attained. 
To a certain point the shrinking exactly expresses the loss of water ; 
at this point it suddenly stops, just as the clay particles come into con- 
tact. Aron terms this point the “ limit of shrinking,” and distinguishes 
the water dissipated previous to this point as “water of shrinking” 
from that subsequently driven off as ‘‘ water of porosity.” The sum 
of both is total water. 

The cubical amounts of shrinking of a pasty mass of clay were 
found to be equal to the volumes of the water evaporated. The pro- 
portion of porosity or pores in the dry clay is constant, 7.e., independent 
of the water originally contained. From the fact that the proportion 
of pores in seyeral chemically different clays is nearly equal, it was 
concluded that the smallest particles of clay possess a regular spherical 
shape. This view was confirmed by microscopic observations. 

In a plastic mass of clay we thus have a vast number of these 
little spheres at equal distances suspended in water. The distance 
between these particles is so small that the attraction between them 
is considerable, and so a system of capillary tubes is formed in 
which the expulsion of water by pressure is so opposed that neither 
the power of attraction of the spherical particles for one another, 
nor their vertical downward pressure, will permit the water to 
penetrate through the tubes. Plasticity commences with a certain 
removal of the clay particles from one another, and ceases when a certain 
increase of distance is attained. In shrinking, as water evaporates on 
the surface, a fresh supply is drawn up from the interior of the mass 
through the fine capillary tubes mentioned above, the particles approxi- 
mating throughout the whole mass in obedience to their power of 
attraction, and this process continues until the particles come into 
contact, and then room for water is afforded only in the spaces 
between the particles (water of porosity). In meagre clays these 
fine spherical particles envelope the irregular-shaped particles of 
foreign matter. On trying the effect of additions of very fine sand 
to some washed clay, it was found that, to acertain point, the shrink- 
ing power of the clay increases with its progressive meagreness (the 
water being constant) and the porosity decreases. This point is 
termed the ‘‘ point of greatest density” of the mass. 

From the point of greatest density, the further impoverishing 
diminishes the shrinking for an equal amount of water in the pores, 
but increases the porosity. W. S&. 


The Clear Etching of Glass with Hydrofluoric Acid and the 
carrying out of the Process on the Manufacturing Scale. 
(Dingl. polyt. J., cexv, 129—136). 

Tue composition of glass to be etched is by no means an unimportant 

consideration, as very hard potash-lime glasses are unsuitable for 

the purpose. The best are the soft lead glasses, in the manufacture 
of which about 10 kilos. of pure red lead have been used to 100 kilos. 
of sand. The crude glass articles should also possess completely 
uniform smooth surfaces. The transferring of designs on the glass 


4 


' 
wa 


ro] 


A ve 


hiskt= 


5 val od arts 


ged rp See 


1300 ABSTRACTS OF CHEMICAL PAPERS. 


objects to be etched is accomplished by means of the so-called 
“ transfer-pictures.” 

I. Preparation of the ‘* Transfer-pictures.”—The paper used for this 
purpose should be unsized, very thin, soft, smooth, and quite free from 
inequalities or other faults, as otherwise it would not completely fit 
upon the round surface of the glass. After the sheet of paper is 
brought to the proper shape, it is soaked in a tolerably dilute solution 
of ammonium sulphate. Iu this process the workman must see that 
his hands are perfectly free from fat or grease. The paper is carefully 
dried by exposure to the air. The dried paper is next brushed over 
pretty thickly with a substitute for egg-albumin (which is usually 
too dear for the purpose) consisting of warm starch-paste mixed 
with solution of gamboge to a deep yellow colour. The paper once 
more dried is now ready for printing. It must be kept in a perfectly 
dry place. The print-colour is required to satisfy several conditions. 
It must be somewhat adhesive, completely covered, remain unaffected by 
hydrofluoric acid, and must be capable of again becoming detached from 
_ the prepared paper. The print itself ought not to dry too quickly, but 
must adhere uniformly to the glass. The natural Syrian asphalt, 
which is easily soluble in pure oil of turpentine, possesses the above- 
named advantages. This solution is thickened with beeswax and 
fine resin. Pitch is also taken and purified by dissolving in alcohol, 
filtering, and pouring into excess of water; on again filtering, the 
purified resin remains as a fine whitish-yellow powder, which is dried 
in the cold to prevent agglomeration. 

An ordinary lithographic press is used for printing the designs. 
The latter are deeply engraved on copper or zinc plates, so as to 
appear sharply defined and clear on the paper. The print-colour is 
transferred from leaf to leaf with an elastic roller on the engraved 
. plate, the sheet of paper being laid on and the pattern printed upon 
it. The prints freshly used give the best impressions on the glass- 
objects. 

II. The Transferring of the Patterns and Preparation for Etching.— 
To illustrate the mode of procedure an ordinary globular shade for a 
gas-lamp is chosen. As the patterns are always symmetrically dis- 
tributed on the globe or other object in manifold number, it is neces- 
sary to make certain divisions on the surface to guide the eye. For 
this purpose the globe is set upright on a revolving disc resembling a 
potter’s wheel, and whilst being turned with the hand, the globe is 
equatorially marked by a feather dipped in ink; the other sub-divisions 
are then easily made. The pattern is now printed on the right part 
of the globe, where it adheres securely. The paper is moistened from 
behind with a soft roller (similar to a roll of blotting paper) which 
has been dipped in water, and this is impressed on the globe so that 
no wrinkles are formed. No water must get between the paper and 
the glass. The paper being sufficiently damp, so that the paste 1s 
softened, it is carefully raised at the edge and slowly drawn off, leav- 
ing the brown pattern adhering to the glass. The whole globe being 
covered with patterns as desired, it is rinsed in cold water to remove 
adherent paste and then allowed to dry. It is next dusted over with 
finely powdered asphalt, which adheres to the printed portions, that 
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on the other parts of the glass being removed by a brush. The globe 
is now heated from 100° to 150° for five to eight minutes, by which 
the oil of turpentine of the colour is volatilised, the other substances 
are fused together, and the globe is now covered with a brown 
crust where the form of the pattern was. On cooling the pattern is 
trimmed up and improved by knife-blade and brush. Every part of 
the globe not so touched by the hydrofluoric acid is protected by 
asphalt solution, which must quickly dry. The article is then ready 
for the etching solution. 

IIL. The Etching process.—Only dilute hydrofluoric acid solution 
must be used, the dilution being carried so far that fumes are no longer 
thrown off. The concentrated acid causes the glass to appear raw and 
corroded, and makes the outlines of the pattern imperfect. The pro- 
cess is carried out in a kind of long narrow wooden box, lined with 
sheet-lead inside (1°5 to 2 mm. thick), and furnished with a lid, fitting 
into a kind of lute-channel running round its outside edge. A revol- 
ving spindle or axle runs through the centre of the box, on which the 
globes are placed, the axle passing water-tight through bungs, securely 
fastened in the openings at each end, and thus forming the axis of the 
globe. These wooden bungs or stoppers are made quite secure with 
some resinous cement. Each box or vat will admit about ten globes 
on its axle at the same time. The duration depends on the concentra- 
tion of the acid, the depth of etching required, and the hardness of the 

lass. 

, When the acid gets weak by combination with the silica and alkalis, 
&c., of the glass, it may be revived by the addition of sulphuric acid, 
which, however, must never overstep the bounds necessary for the pre- 
servation of the asphalt on the glass. The axle with the globes on it 
is at length removed, after revolving for a sufficient length of time, 
and the whole is rinsed in water, then washed in warm caustic alka- 
line ley to remove the asphalt protective covering, again rinsed in 
water, and dried. The globe is finally ground either inside or out, as 
desired, with an ordinary knife-grinder’s machine. For the hydro- 
fluoric acid the author advises that cryolite be used instead of fluor- 
spar, the advantage being that in the former case sulphates of sodium 
and aluminium are produced as residue, readily soluble in water. The 
lead retorts are thus easily cleansed, and a solution depositing crystals 
of sodium-alum is obtained, whilst in the case of fluorspar the resulting 
gypsum residue is difficult to remove, and of no value. 


W. S. 


Cements for Gas Retorts. By F. Caprraine 
(Dingl. polyt. J., cexv, 186). 
WarteER-GLAss is much used in cements of the above kind, but its em- 
ployment is admissible only when it is in the state of powder. The 
powder is white, and when mixed with 3 to 4 parts of clay, furnishes a 
very useful cement. All attempts to use fluid water-glass in combina- 
tion with clay, chalk, heavy-spar or similar substances, failed. All 
these mixtures harden in a short time, and cannot therefore be kept. 
Even the use of a very strongly alkaline water-glass, as it is manufac- 
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tured in England, does not obviate this evil. A good cement is 
obtained by mixing sufficiently poor kinds of clay (china-clay) with a 
solution of caustic soda. A concentrated solution of sodium carbonate 
may be also used. Potash is too dear. An addition to the clay of 
about 10 p.c. of caustic soda, or 20 p.c. of calcined soda, is required. 
Of course the amount of alkali added varies according to the refractory 
nature of the clay. The mass never hardens of itself, and is always 
ready for use. Sealy’s cement is nothing more than a mixture of 
china-clay with caustic alkalis. 


W. S&. 


ae for Making Superphosphate. By H. Tutpaunr 
(Compt. rend., xxx, 1144). 


THE ~" novelty in this apparatus is the condensation of the noxious 
vapours in a tower filled with coke, over which a stream of water 
flows. The acid liquor thus obtained deposits ferrous silico-fluoride, 
FeSiF;.6H,O on evaporation. Certain phosphates obtained from 
Estramadura yield a liquor containing 8 grams of iodine per litre. 


B. J. G. 


Manufacture of Spongy Iron. By Tx. Briair 
(Chem. Centr., 1875, 22). 


THE author has succeeded in devising a process for the production of 
spongy iron directly from the ore, which ¢an be applied on the large 
scale. No details are given. 


G. T, A. 


Tinning of Iron Tacks. By WiLry 

(Dingl. polyt. J., cexv, 185). 
ZINC CHLORIDE is rubbed up with a large quantity of oil, and heated in 
an oscillating pan. As soon as the contents have attained the right 
temperature, the tacks to be tinned are thrown into the pan, together 
with the proper quantity of metallic tin. The tacks are allowed to 
remain therein for a few seconds, and are then withdrawn with a wire 
net, and cast into water. 


ee 5 W. S. 
Analyses of Soft Lead, By A. Escuka 
(Dingl. polyt. J., eexv, 185). 

No. I. From the roasting-period. II. From the press-work. 

J. II. I. II. 
Copper.. 0°00069 0°00075 | Nickel ...... — trace 
Silver .. 0°00025 0°00025 | Zinc ........ 0°00076 000082 
Antimony | , 0:00703 | Sulphur .... 0°01476 0°01785 

: races ‘ 

Arsenic. . 0°00721 | Lead (differ. 
Tron .... 0°00055 0:00088 ee 99°98299  99°96521 


100°00000 100°00000 
W. §. 
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Cement for Fastening Caoutchouc on Metal. 
(Dingl. polyt. J., eexv, 185). 


In making combinations between steam and other pipes and apparatus, 
india-rubber plates and rings are almost exclusively used, and the 
impossibility is often very disagreeably felt of effecting a secure com- 
bination. By the use of a cement, which will adhere to india-rubber 
as firmly as to metal or wood, the above difficulty is quite removed. 
A cement of this kind is prepared by softening pulverised shellac in 
ten times its weight of strong ammonia, whereby a transparent mass 
is obtained, which becomes fluid in three or four weeks, without use of 
hot water. This solution softens the caoutchouc ; after evaporation 
of the ammonia, however, it hardens, and becomes impervious both to 
gases and to liquids. 
W. S. 


Coating Brass and Bronze Objects with Gold Varnish. 
(Dingl. polyt. J., cexv, 185). 


A «coup varnish for giving a beautiful gilding to brass and bronze 
objects is prepared from 16 grams of shellac, 4 grams of dragons’ 
blood, 1 gram of turmeric-root, and 332 grams of rectified spirits of 
wine. The varnish is thinly stroked over the surface with a sponge, 
the metal being warmed over a small coal fire. The surface at first 
appears dull, but soon after it appears as if most beautifully gilded. 
The ready-prepared spirituous-varnish must be preserved in well- 
closed vessels. 
W. S. 


Utilisation of Bye-products in the Uranium Manufacture. 
By C. Mann (Chem. Centr., 1875, 83). 


TuE ore is dissolved in sulphuric acid, the solution precipitated with 
soda, and the precipitate washed repeatedly with the same reagent. 
In the filtrate uranium is precipitated by means of caustic-soda. The 
filtrate from this precipitate is carbonated by being caused to trickle 
over quartz in a barrel, into which air mixed with carbon dioxide is 
driven: the sodium carbonate solution thus obtained is again used in 
the first part of the process, and so on continuously. By this process 
of carbonating, the amount of soda used was reduced by one-half. 
M. M. P. M. 


Burned-in Photographs. By A. LigzBErRT 
(Chem. Centr., 1875, 127). 


Gives detailed direction for the production of permanent photographs 
inenamel, The original paper must be consulted. 


M. M. P. M. 
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Analysis of Austrian Beers. By O. KonirauscH 
(Dingl. polyt. J., eexvi, 57—62). 


=} 
= ge 
& 7. is A. E. mt S 
=s} o |eo =] cohol.| Extract.| Water. |o - 
No. Description. Eal = [ge | 3 | 7 6s| = 
82! 3 |58 | S | Determined by means of | 2 2/4 
#5/ » |= | 2 | Balling’s Saccharimetrical |° 2 
BE) & |8o / 8 | Beer Tester. a3) 
n j 
8&| & \2s5/8 | <5) 
v3 | 
1 | Export, bottled beer .............. «ee 10°5}1°0174/0°1940 0°25 3°90 6°15 89°95 L *48 1°57 
2 | Lager beer. St. Marxer, draught ...| 5°3/1 0189/0°24310°24) 2°76 6°00 | 91°24 |5°382°17 
3 os Draught, Hiitteldorf ...:10°0)! 0177/0 *2006 0 16| 3°67 6°05 90°28 |7°08)1°65 
4 és »  Liesinger ...| 9°5/1°01790-22080°20, 3°11 | 6°55 | 90°34 |6-002-10 
5 »»  Pilsener ......| 5°2|1°01290°19740°14, 3°55 | 5°15 | 91°30 |6°891-45 
6 “a »  Chotzener ...| 6°9/1°0126,0°1705 0-10} 2:99 | 4°95 | 92°06 [5°841-66 
7 i »,  Wittingauer | 4°2/1-0106/0°21440°30| 3°42 | 4°65 | 91:93 [6°671°36 
8 | Export beer, bottled...............:.000 | 67/1-0100|) — 0-22} 4-79 | 4°65 | 90°56 |9-190-97 
9 | Prague beer, bottled ...............+0+ 9 5/1 0160} — 0°29) 4°32 5°95 89°73 (8°29)1°37 
10 = lager, bottled 6 °5)1°0128/0°1737 0°24) 3°42 4°75 91°83 (6°68)1°38 
11 | Ale _ | 9°1/1°0204,0°22710 28) 3°68 7°10 89°22 |7°05/1-°93 
12 | Tap-house beer me 5°6|1 0129'0°1676 0°19) 3°41 4°85 91°74 (5°43)1°42 
13 | Ladies’ beer ne -— 101810 21370°15) 2°89 5°95 91°16 (5 602-06 
14 Lager oo me — |1°0173,0°24220°17| 3°45 6°35 90°20 (6°65 1°84 
15 | House - 9 _ ies anon dhe 4°36 8°45 87°19 [8°23 “94 


The figures expressing the “actual degree of fermentation”’ are 
found by deducting the amount of extract in the fermented from that 
in the original beer. 

M. M. P. M. 


Poisonous Dress Materials. By W. GinTL 
(Chem. Centr., 1875, 126). 
THE author asserts that many of the new violets, &c., are fixed with 
arsenite of aluminium instead of albumin. Part of this arsenic is 
readily given up on immersion in water. 
M. M. P. M. 


Cremation and Burial. By F. Fiscuer 
(Chem. Centr., 1875, 89). 


A PLEA for maintaining burial-grounds, under certain restrictions as to 
distance from inhabited places, reopening graves, &c. The author 
endeavours to show by analyses that the water flowing from church- 
yards is not more contaminated than many waters used for drinking. 

M. M. P. M. 
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PROCEEDINGS 


AT THE 


MEETINGS OF THE CHEMICAL SOCIETY, 
SESSION 1874-75. 


November 5th, 1874. 


Professor Odling, President, in the Chair. 


Edwin Rider Cook and Henry John Cook, Soap Works, Bow; 
and John Cox, Cleethorpes, Great Grimsby, were elected Fellows. 


The following papers were read :— 


“On Methyl-hexyl Carbinol:” by Professor Schorlemmer. 

“On the Action of Organic Acids and their Anhydrides on the 
Natural Alkaloids.” Part I: by Dr. C. R. A. Wright. 

“Action of Bromine in Presence of Water on Bromopyrogallol 
and Bromopyrocatechin: ” by Dr. Stenhouse. 

“ Action of Baryta on Oil of Cloves: ” by A. H. Church. 

“ Observations on the use of Permanganate of Potash in Volumetric 
Analysis, and on the Estimation of Iron in Iron Ores:” by E. A. 
Parnell. 

“Further Researches on Bilirubin and its Compounds:”’ by Dr. 
Thudichum. 


November 19th, 1874. 
Professor Odling, President, in the Chair. 


F. W. Bayly, Royal Mint; F. B. Benger, Manchester; J. 
Forbes, jun., Chemical Works, Old Ford; KE. L. Koch, Ceylon; 
L. Siebold, Manchester, were elected Fellows. 


The following papers were read :— 
Action of Organic Acids and their Anhydrides on the Natural Alka- 
VOL. XXVIII. 40 
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loids. Part II. Butyryl and Benzoyl Derivatives of Morphine and 
Codeine:”’ by Dr. C. R. A. Wright and G. H. Beckett. 
“ General Equations of Chemical Reactions :” by W. K. Clifford. 
“Propionic Coumarin and its Derivatives: ” by W. H. Perkin. 
“On the Composition of Autunite:” by A. H. Church. 
“ Action of Bromine on Protocatechuic Acid, Gallic Acid, and 
Tannin :” by Dr. Stenhouse. 


December 3rd, 1874. 
W. H. Perkin, Hon. Sece., in the Chair. 


Arthur Deck, Cambridge; William Griffin, Garrick Street; 
Thomas Harrison, Manchester; R. H. Ker, Melbourne; D. Kings- 
ford, Waltham Cross; D. C. Mackenzie, Leadenhall Street; John 
E. Morris, Elmsdale; E. W. Parnell, Liverpool; William Payue, 
Forest Hill; A. L. Sparks, Stoke-on-Trent; R. H. Ridout, Mon- 
mouth, were elected Fellows. 


The following papers were read :— 


“On the Formule of the Alums:” by 8. Lupton. 

**On the Colour of Cupric Chloride: by W. Noel Hartley. 

“On the Oxidation of Essential Oils.” Part Il: by C. T. King- 
zett. 

“On the Purification and Boiling Point of Methyl-hexyl-carbinol : ” 
by E. Neison. 

“ Note on the Boiling Point of Methyl-hexyl-carbinol :” by Professor 
Schorlemmer. 


December 17th, 1874. 
Dr. Gladstone, Vice-President, in the Chair. 


David Bender, Brixton; H. P. Harris, Rotherham; W. W. 
Hyde; J. A. Kendall, Victoria Docks ; J. McDougall, Greenwich; 
E. Sonstadt, Kentish Town; W. H. Symons, Norwich; Edward 
Wethered, St. George, near Bristol, were elected Fellows. 


The following papers were read :— 

“On Groves’ Method of Preparing Chlorides:” by Prof. Schor- 
lemmer. 

“On the Precipitation of Metals by Zinc:” by J. L. Davies. 


‘‘ Researches on the Paraflins existing in Pennsylvanian Petroleum:” 
by J. M. Morgan. 
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“Some Remarks on the preceding Paper :” by Prof. Schorlemmer. 
“Note on Aricine:” by David Howard. 


January 14th, 1875. 
Professor Odling, President, in the Chair. 


The following papers were read :— 


“On the Action of Organic Acids and their Anhydrides on the 
Natural Alkaloids.” Part III: by G.H. Beckett and Dr. C. R. A. 
Wright. 

“Note on the Effect of passing the Mixed Vapours of Carbon 
Disulphide and Alcohol over Red-hot Copper:” by T. Carnelley. 

“Communications from the Laboratory of the London Institution. 
No. XVII. ‘On the Iodonitrophenols’ :” by Dr. H. E. Armstrong. 


February 4th, 1875. 
Professor Odling, President, in the Chair. 


William Armstead, Cambridge; R. E. H. Goffin, St. Mar- 
garet’s Place, Westminster; David Johnson, Wrexham; W. 
McCowan, Greenock; George Turner, Southsea, were elected 
Fellows. 


The following papers were read :— 


“Test for Carbolic Acid: by G. Whewell. 

“Note on the Action of Anhydrous Ether on Titanium Tetrachlo- 
ride:”” by Philip Benson. 

“On Dibromacetic and Glyoxylic Acid :”’ by W. H. Perkin. 


February 18th, 1875 
Professor Odling, President, in the Chair. 


C. H. Aldred, Burry Posts, Carmarthenshire; J. W. Beggert; 
C. C. Connor, Belfast; W. J. Lancaster, Birmingham; Arthur 
Madge, Burry Post, Carmarthenshire; J. S. Merry, Swansea; 
Walter Saise, Bristol; Henry Shepheard, Westbourne Park ; 
J. W. Thomas, Cardiff; Henry J. Yeld, Sunderland, were elected 
Fellows. 


A lecture was delivered “On the Dynamical Evidence of the Mole- 
cular Constitution of Bodies’ by Prof. Clerk Maxwell. 
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March 4th, 1875. 


Professor Odling, President, in the Chair. 


J. J. Ackworth, Oakville-house, Gravesend; J. W. Bell, Dul- 
wich; E. L. Fleming, Liverpool; Capt. Douglas Galton, Chester- 
street, Grosvenor-place; Joseph G. Gordon, Totteridge ; Thomas 
Howard, Swinton street, Gray’s-inn-road; Alfred Senior, Brown- 
wood Villas, Finsbury-park; C. T. Whitwell, Harrogate, were 
elected Fellows. 


The following papers were read :— 


“ On the Dissociation of Nitric Acid:” by P. Braham and J. W. 


Gatehouse. 
‘On the Chemical constitution of the Brain:” by Dr. Thudi- 


chum. 


“ Calcic Hypochlorite from Bleaching Powder:” by C. T. King- 


zett. 
“On a Simple Method of determining Iron:” by W. Noel 


Hartley. 


March 18th, 1875. 


Professor Odling, President, in the Chair. 


Dr. A. W. Hofmann delivered the Faraday Lecture “ On the Life- 
work of Liebig in Experimental and Philosophic Chemistry, with allu- 
sions to his influence on the development of the Collateral Sciences 
and of the Useful Arts.” 


Anniversary Meeting, March 30th, 1875. 
Professor Odling, President, in the Chair. 


The following Report was read by the President :— 


I have to present for your consideration the following statement of 
the present position of the Society, and of its proceedings during the 
past year. 

The number of Fellows was, at our last anniversary, 733; since 
when, 84 Fellows have been elected and have paid their admission 
fees ; but the Society having lost by removals, resignations, and deaths 
16 Fellows, the present number is 801, being an addition of 68 to the 
number of last year. The number of Foreign members continues to 
be 31. 
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The present state of the Society is set forth in the following tabular 
form :— 


Number of Fellows (Anniversary) March 30th, 


733 
84 


817 
Losses by death, removal, and withdrawal 16 


Present number of Fellows, March 30th, 1875.... 801 
Increase 68 


Number of Foreign members ..........-+..006. 31 


The Fellows deceased are: Thomas Anderson, M.D.; T. W. 
Burr; H. Dircks; D. Hanbury, F.R.S.; F. C. Matthews; Hy. 
Matthews; Hy. Medlock, Ph.D.; M. J. Starks; and Col. P. 
Yorke, F.R.S. 

The Society is indebted to Dr. Mills for the following appreciative 
and interesting memoir of the late Dr. Thomas Anderson:— 


Thomas Anderson, one of the original members of the Chemical 
Society, was born at Leith on the 2nd July, 1819, his father being a 
physician in practice there. His early education was conducted at 
Leith High School, and afterwards at the Edinburgh Academy ; and 
his class-tickets, which have beer preserved, show that he was a 
diligent and apt scholar. At this period he seems to have gained his 
first taste for chemistry, in consequence of experiments shown him by 
his father. The voluntary perusal of works upon the science soon 
deeply impressed his mind; and their contents were not only mastered, 
but held with firmness by a memory unusually retentive. It having 
been considered advisable that he should take a medical degree, 
Anderson was entered as a medical student at the University of 
Edinburgh. Here he was the first to obtain (1839-40) the biennial 
“prize” (instituted by the then chemical professor, Hope) for an 
essay on the compounds of carbon and hydrogen, and here he gradu- 
ated M.D. in 1841, his thesis being On the Nature of the Chemical 
Changes which take place in Secretion, Nutrition, and the other Functions 
of Living Beings. In the year of his graduation he went abroad, 
apparently for the purpose of widening his medical knowledge; but it 
is more probable that he attended exclusively to chemistry. Thus in 
1842, he was at Stockholm, one of Berzelius’s most attached students ; 
indeed the friendship between master and pupil remained until they 
were divided by death. Here it was that Anderson acquired, or 
perhaps developed, his remarkable neatness of hand as a manipulator, 
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and became indelibly tinctured with the style and spirit of his instruc- 
tor. From Stockholm he proceeded to Giessen, and spent most of 
the year 1843 in Liebig’s laboratory. Some passing visits were paid 
to Berlin, Bonn, Vienna and other chemical centres of celebrity, for 
the double purpose of extending his scientific knowledge and his per- 
sonal acquaintance with distinguished men. He returned to Edinburgh 
a chemist of unusual accomplishments and singular promise, and 
resolved to make his favourite subject the occupation of his life. 
Accordingly we find him engaged in 1846 as an extra-academical 
university teacher of chemistry, his course of lectures qualifying 
students for examination by the Royal College of Surgeons, and other 
medical corporations. His laboratory was in Brown-square, the one 
formerly occupied by Dr. Fyfe, who became Professor of Chemistry 
in Aberdeen; and Maclagan and Tilley were here frequently asso- 
ciated with him in toxicological and chemical investigations. The 
Royal Society of Edinburgh had elected him one of their Fellows in 
1845, and he was afterwards frequently a member of their council. 
Three years later he accepted the post of chemist to the Highland and 
Agricultural Society of Scotland, an appointment he held and honored 
until within a short time of his death. The Regius Professorship of 
Chemistry in the University of Glasgow having become vacant in 
1852 by the death of Thomas Thomson, Anderson became a can- 
didate for the chair, which he succeeded in obtaining. Here he drew 
around him an increasing number of pupils, and performed the greater 
part of his numerous and varied investigations. He was elected 
President of the Glasgow Philosophical Society in 1859, and of the 
Chemical Section of the British Association for the Advancement of 
Science (Dundee meeting) in 1867. The reputation he acquired by 
his scientific work was solid, and has stood the impartial test of time. 
It has been officially recognised by the Royal Society of Edinburgh, 
who awarded him (1853-55) the Keith medal for his papers on 
“The Crystalline Constituents of Opium” and “ The Products of 
the Destructive Distillation of Animal Substances ;” and by the Royal 
Society of London, at whose hands he received (1872) a Royal medal. 
It also led to his election as an honorary member of the Royal 
Academy of Sciences of Upsala, a D.C.L. of Nova Scotia, and an 
LL.D. of Glasgow. 

His occupations as a chemist were for many years most multi- 
farious, and he allowed himself but little rest in their discharge; 
labour was too fatally welcome to him. In 1869 he felt some symp- 
toms of constitutional disturbance, and these were aggravated by what 
seemed the final disappointment of a life-long hope of professional 
promotion. It soon became apparent that his once vigorous system was 
too thoroughly disordered ever to recover ; he was attacked by para- 
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lysis, followed by deafness and lameness and occasional delirium. Of 
the acute mental suffering incident to such a position and an active 
temperament, no doubt can be entertained; but not a murmur escaped 
him. Patient and cheerful to the last, he died on the 2nd of Novem- 
ber, 1874. 

Anderson was married in 1852 to Mary, third daughter of the late 
John Barclay, Esq., and by whom he had issue three sons, two of 
whom survive. He had a large circle of friends, to whom his open 
manner, unmistakeable honesty of opinion, and charitable temperament 
greatly endeared him. He did his work confidently, but with an entire 
absence of show or declamation, which indeed were quite foreign to 
his nature ; and though himself a man of very wide culture, and loving 
it in others, he always seemed to betray it unconsciously and by acci- 
dent. His linguistic accomplishments—for he spoke German, French, 
and Swedish; his appreciation of music, especially in its higher 
classical forms; and his keen interest in painting, sculpture, and 
other of the fine arts—may probably now be heard of for the first time 
by many, even of his old pupils or intimate associates. Far from 
being a mere chemist, his labours reposed on a general intellectual 
basis ; and thus the mental retrospect is free from harshness, present- 
ing a rounded, full, and finished outline. 

We must now consider Anderson’s contributions to chemical 
science. His earliest work was in connection with mineralogy, a 
favourite subject with his father, and consisted of a chemical examina- 
tion of some new mineral species. This was followed by a paper on 
the atomic weight of nitrogen, which he had investigated while a 
student with Berzelius; but it is believed that its publication was 
unauthorised, and Anderson himself has stated that too much 
weight was attached to bis youthful results* Ere long he chose 
systematic researches which were doubtless more congenial to his 
mind. Strongly impressed by the reading of the older chemical 
literature, he conceived the bold project of wresting from the ancient 
process of destructive distillation at least the great items of the change, 
and perhaps a theory of its course. It was nearly the first time tha 
accurate methods of analysis, controlled by modern physical methods, 
had been brought to bear upon such a task. In his memorable in- 
vestigation of bone-oil, he found, after some months’ labour, that he 

‘had begun to work on too small a scale; he then repeated the whole 
of his long series of fractionations upon a greater quantity of material, 
yet only to be similarly foiled ; but the third effort was made with 
many hundred gallons, and resulted in the discovery of his new pyri- 


* The method consisted in igniting plumbic nitrate, and weighing the residual 
oxide, It is extremely difficult to dry this salt. 
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dine series, and of certain fatty amines, among the products of the 
action of heat upon animal matter. Anderson took the warmest 
personal interest in this work, and his detailed examination of the 
composition, reactions and derivatives of the pyridine series of amines 
is a model of care and thoroughness. At this period, those who knew 
the subject of his work detected his presence in a mixed company as 
much by scent as by vision. Anderson’s next systematic investiga- 
tion was on the action of sulphur on the fixed oils. His aim here was 
to perform a destructive distillation which should be specially cha- 
racterised by the controlling presence, not only of heat, but of a par- 
ticular chemical reagent. This idea was most original and striking, 
and might even now be pursued with the certainty of obtaining valu- 
able results. Anderson convinced himself of the general nature of 
the products, and obtained a new definite organic sulphide; but he 
appears to have found (as could only have been ascertained from trial) 
that sulphur is not quite advantageous for such a purpose. The 
transition from one group of alkaloids to another is easy, and Ander- 
son now turned his attention to the chemistry of opium. No one can 
read his memorable paper On the Crystalline Constituents of Opium 
without being struck with the large and comprehensive view he took 
of the entire subject. Not that he discovered many new substances, 
as in the Dippel-oil investigation; but taking chiefly those already 
known, such as narcotine, thebaine, papaverine, and narceine, he ap- 
plied accurate methods to determine their composition, and to fix 
their place in the world of symbols. It may be justly said that, by his 
fundamental investigations here, the subsequent labours of such 
chemists as Hesse in the same field, have alone been rendered 
possible. 

Anderson’s interest in destructive distillation was not confined to 
aminic bodies. His work on Paranaphthalin or Anthracene and its 
derivatives, published in 1861, is most accurate and profound, though 
not in itself of so extensive an interest as the opium investigation. 
Chemists will not need to be reminded that the first accurate exami- 
nation of oxanthracene was then made, and that artificial alizarin is 
now prepared on a large scale from that substance. 

Among Anderson’s subsequent papers, those on the platino-pyri- 
dine bases (one of the most remarkable supports of the theory of com- 
pound ammonias ever received) and on the polymerisation of pyridine 
and picoline deserve especial mention. 

Turning now to Anderson as an agricultural chemist, it is far less 
possible to form a just estimate of his work ; for this not only extended 
over about a quarter of a century, but the published results are ex- 
ceedingly numerous, and, through having been nearly all published in 
the Journal of the Highland and Agricultural Society, which contains 
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much non-chemical matter, are difficult to unite and condense. It 
was however characterised by the same boldness and breadth that 
marked all his systematic labours; but his intimate friendship for 
Berzelius led him first to question, and his later judgment to mis- 
trust, the leading doctrines of Liebig’s school. He was convinced 
that any extensive theory in agricultural chemistry must be the growth 
of years of patient work at details, and even then must require ex- 
haustive verification before its final conversion into scientific principle. 
The field, moreover, was sown with fallacies, whose fruit inevitably 
mingled with every harvest. But some of Anderson’s researches 
are almost unique in British agriculture, whether we regard their con- 
ception or the laborious care with which he executed them. Such are 
his investigations, made in 1859, of T’he Composition of the Turnip at 
different periods of its growth; a similar inquiry with regard to the 
wheat-crop, in 1860 ; and a third of the same nature on the bean-crop, 
in 1864. Work of this kind has, of course, more than a national im- 
portance, and few but those who have shared or witnessed the close 
attention and deliberate skill it demands, can appreciate the extent or 
minuteness of such tasks. Anderson also published a great number 
of analyses of plant-ashes, feeding-cakes, soils, and manures; and was 
continuously occupied in devising and superintending field experiments, 
which were made by private members of the Highland Society. He 
was also constantly consulted as an analyst and referee on manurial 
questions; and his decision was respected not only because of his 
scientific position, but because it was known to be perfectly inde- 
pendent. His Elements of Agricultural Chemistry, published in 1860, 
was a clearly-written, practical summary of the state of the science 
at that time, and was welcomed both by farmers and professional stu- 
dents, who still retain it as a class-book. 

Looking back upon Anderson’s entire work, we must regard him 
as, in the main, an organic chemist. At the time when he fairly felt 
his strong bias in this direction, the marvellous variety, fertility, and 
power of organic methods might well captivate his heart. For both 
he and they were then young; and the opening vista of modern dis- 
covery, rich and luminous as it appeared, had a peculiar charm for a 
mind so prone to art and beauty. His early investigations were a 
landscape, representing the dawn; but, though the sun has now set, 
the memory of a noble example must endure for ever. 


Thomas William Burr was born July 10th, 1821. On leaving 
the private school at which he was educated, he took up the law as a 
profession, and at the age of 21 was admitted a solicitor. Even in 
early life he showed a taste for natural science, and for many years 
devoted much of his time to the study of chemistry. In the year 1846 
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he began the study of astronomy, and this continued ever after to be his 
favourite pursuit. In the year 1853 he was elected a Fellow of the 
Royal Astronomical Society, in 1854 a member of the Microscopical 
Society, and in 1857 a Fellow of the Chemical Society. He was an 
early member of the Quekett Microscopical Club, and at the time of 
his death held, in the Club, the office of Vice-President. He died 
suddenly from disease of the heart, at his residence, Upper Holloway, 
May 22nd, 1874, aged 52 years. Mr. Burr was throughout his life 
an active promoter of scientific education, and in other ways interested 
himself largely in the extension of scientific knowledge. 


Henry Dircks was born at Liverpool about the year 1807. He 
was intended by his parents, of whom he was the only child, for a 
mercantile life, but from early boyhood his tastes lay in the direction 
of scientific pursuits. For some years he was in business as a patent 
agent; and he patented, moreover, several of his own inventions, one of 
them being for an extract from malt and hops, serving for the quick 
production of beer. He claimed to be the discoverer of the optical 
illusion of “ the ghost,” exhibited for a long time at the Polytechnic 
Institution by Professor Pepper, and how far soever anticipated by 
others, it was certainly on his part an original discovery. He wrote a 
life of the Marquis of Worcester, author of “ The Century of In- 
ventions.” Mr. Dircks was a genial, kind-hearted companion, and a 
man of wide literary and scientific cultivation. He left by will con- 
siderable sums to different scientific societies, including a valuable 
legacy to the Chemical Society. 


Daniel Hanbury was born 11th September, 1825. He was the 
‘eldest child of Daniel Bell Hanbury, who for many years wasa 
valued member of the Council of the Pharmaceutical Society, and for 
eleven years its Treasurer. In early life he showed superior ability. 
At school he always maintained a foremost place, and attained a con- 
siderable degree of proficiency in classical studies; he also became 
skilful in water-colour drawing. 

In the year 1841 he commenced his business-training as a pharma- 
ceutical chemist under the firm of Allen, Hanburys, and Barry, of 
which his father was an active member. Here his peculiar abilities 
were speedily manifested and appreciated. 

His innate love of precision and accuracy were stimulated by the 
example and influence of Mr. Barry; he became an exquisitely neat 
experimenter, and his handwriting assumed the characteristic firm, 
neat, and defined form which those familiar with it will long remember. 
Whatever he undertook was done with uncompromising thoroughness. 
He never spared himself any labour, or sought the notice of those 
around him by talking of any effort he made, but quietly brought his 


PROCEEDINGS OF THE CHEMICAL SOCIETY. 1315 


fine abilities to bear with painstaking conscientiousness on the one 
matter immediately before him. With such qualities he not only ac- 
complished a very large amount of work, but the quality of what he 
did was almost faultless. 

In the year 1844 he studied at the laboratory of the Pharmaceutical 
Society. 

His pursuits early brought him in contact with the late Dr. 
Pereira, who treated him with great consideration, and a warm 
friendship sprang up between the professor and his pupil, which 
lasted till the death of the former, and of which the remembrance has 
since been often manifested by Mrs. Pereira. His first contribution 
to the Pharmaceutical Journal was, we believe, on ‘ Turnsole,” in 
January, 1850. From that time to the present his papers are 
scattered thickly through its volumes, and number, according to the 
index, 61, the last being an article entitled ‘‘Cinchona or Chincona,” 
published on the 13th of February in the present year. 

The series of papers on Chinese Materia Medica, published in the 
years 1860-1-2, were highly esteemed by those most capable of 
appreciating them, and afford a characteristic example of accurate 
and careful research. 

He never wrote without having original information to impart, 
and his papers uniformly bear evidence of careful investigation and 
thorough knowledge. 

‘Most happily the work upon which he had been engaged for many 
years in conjunction with Professor Flickiger, the ‘‘ Pharmaco- 
graphia,” was completed, and published’ last year. This work is a 
storehouse of trustworthy information to which future generations will 
have recourse, and it is by his part in this important work that 
he will hereafter be best known. No one can read the historic 
sections of the book without being struck by the vast variety and 
extent of the reading to which they bear witness. 

Whilst alluding to his writings we must not omit to mention the 
important part he took in the preparation of the Pharmacopeia of 
India, a work involving much labour. He was also one of those 
deputed to draw up the Admiralty Manual of Scientific Inquiry. 
Botany was the science to which he especially devoted his attention. 
He contributed to the Transactions of the Linnean Society the following 
papers, “‘ Note on Cassia Moschata,” H. B. et K., xxiv, 161; “On the 
Species of Garcinia which affords Gamboge in Siam” (G. Morella), 
xxiv, 487, and with Mr. Currey, “ Remarks on Sclerotium Stipi- 
tatum and Similar Productions,” xxiii, 93; and numerous papers by 
him are to be found in the Jowrnal of the Linnean Society. 

Mr. Hanbury served on the juries of the International Exhibitions 
in 1862 and in 1867, and in the former year acted as Secretary to 
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the Jury on Vegetable Products, the proceedings of which were con- 
ducted in French. In the year 1855 he was elected a Fellow of the 
Linnean Society, repeatedly served on its Council, and held the office 
of Treasurer at the time of his death. 

He was elected a Fellow of the Chemical Society in 1857, and 
Member of its Council in the year 1869. 

In the year 1867, on his first nomination, he was elected a Fellow 
of the Royal Society, and a Member of its Council in 1873. 

Of the Pharmaceutical Society he was a warm supporter, almost 
from its origin. For many years (from June, 1860, to May, 1872) 
he rendered very valuable services as an examiner, often at great 
personal inconvenience; and he was a constant attendant of the 
evening meetings, to the usefulness of which he often contributed. 

In 1870 he retired from business. He never married, but lived with 
his parents, to whom he was a most kind and affectionate son. Though 
possessed of ample means, his habits, both from principle and taste, 
were remarkably simple and inexpensive. He disliked and shunned 
everything approaching ostentation; and luxury and self-indulgence 
were utterly alien to his life. He was always an early riser, and 
habitually got through an important amount of work in his library 
before breakfast ; and few indeed were the moments wasted from early 
morning until he again retired to rest. 

In his frequent travels he seemed to have acquired something of the 
continental practice of eating but little meat in proportion to the vege- 
table food taken. His diet was always spare, and it may be doubted 
whether his health did not suffer from the abstemiousness of his habit 
of living, coupled with the constant strain to which he subjected his 
mental powers. But if this were so, the motive was never the gratifi- 
cation of any unworthy object, but the pure love of action, and desire 
rightly to use the powers bestowed upon him. Whilst remarkably 
self-reliant, he never sought to thrust himself into notice, but rather 
kept out of view until drawn forward by those who had learned his 
worth. Though never robust, his health rarely impeded his activity, 
and slight ailments were resolutely disregarded. There were no indi- 
cations of approaching illness until he was attacked with a severe 
rigor about the 6th of March; this was followed by serious inflamma- 
tion of the mouth, and on the subsidence of this local affection symp- 
toms of typhoid fever appeared. On the 18th his condition first 
caused serious alarm. With little apparent change his strength 
gradually failed till the evening of the 24th, when he peacefully passed 
away. 

Mr. Hanbury remained to the last a member of the Society of 
Friends, amongst whom he had been brought up. With characteristic 
reticence he scarcely ever alluded to his religious views, but his 
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habits of devotion and an occasional expression, afford evidence of the 
reality of his Christian faith.* 


Francis Cook Matthews was born at Great Driffield, in York- 
shire, in 1841. He was engaged in the business of a manufacturing 
chemist, and had a considerable knowledge of, and took much interest 
in chemical science generally. He was a most active supporter of the 
local institutions of the town, where he was esteemed and beloved 
alike for his public spirit as a citizen and his unvarying kindness as a 
man. He died on August 10th, 1874, at the early age of 3-4. 


James S. Macgregor was elected a Fellow of the Chemical Society 
in 1873. His death, which took place on July 2nd, 1874, at George 
Town, Demerara, resulted from injuries received by the explosion of a 
spirit still. 


Henry Medlock received his chemical education at the Royal 
College of Chemistry as a pupil of Dr. Hofmann, of whom he 
afterwards became assistant. While at the College of Chemistry he 
made several contributions to organic chemistry, more particularly 
two papers on compounds of the amyl-series, published in the first 
and second volumes of the Journal of this Society. On leaving the 
College of Chemistry, he became chemist and laboratory manager of 
the General Apothecaries’ Company in Berners Street. Subsequently, 
he obtained the appointment, which he retained till his death, of 
chemist to Messrs. Ind, Coope, and Co., brewers, of Romford and 
Burton-on-Trent. Soon after his connection with this firm he took 
out a patent for the use of bisulphite of lime in brewing, and after- 
wards, in conjunction with Mr. Wm. Bailey of Wolverhampton, he 
took out another patent for the use of the same compound as a pre- 
servative of animal substances. Both of these patents proved largely 
and permanently successful. Though still occasionally contributing 
papers on scientific subjects, as on the action of potable waters on 
lead, the later portion of Dr. Medlock’s life was devoted chiefly to 
technical subjects. In addition to the patents already mentioned, he 
took out others in relation to sugar refining, to the manufacture of 
builders’ cement, to the purification of water by means of metallic 
iron, and more especially a patent for the manufacture of magenta by 
treatment of aniline with dry arsenicacid. This last he took out whilst 
advising Messrs. Hands, the dyers of Coventry. Mr. Hands subse- 
quently became, for a small sum, the proprietor of the patent, which 
he soon parted with to Messrs. Simpson, Maule, and Nicholson, 
by whom it was ostensibly worked on a very large scale. This patent 
afterwards became the subject of frequent and prolonged litigation, 


* Condensed from the obituary notice in the Journal of the Pharmaceutical Society. 
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and was ultimately pronounced invalid. One of the points raised in 
the inquiry was as to the meaning and limitation of the phrase used 
by the patentee of “ dry arsenic acid,” it being contended on the one 
side that the phrase was applicable only to anhydrous arsenic acid, and 
it being admitted that both the proprietors of the patent'and the alleged 
infringers were in the habit of mixing aniline with strong solution 
of arsenic acid and then driving off the water. Anyhow, the treatment 
of aniline with arsenic acid, first suggested by Medlock, has consti- 
tuted the process by which by far the greater proportion of all the 
magenta manufactured, even up to the present time, both in this 
country and abroad, has been produced. 

For the last two years of his life Dr. Medlock became incapaci- 
tated for all active usefulness. Notwithstanding the success of several 
of his inventions, he never acquired wealth for himself, and was in- 
deed singularly deficient in business habits. He died on February 
22nd, 1875. 


Michael John Stark, youngest son of William Stark, of Nor. 
wich, was born in that city on the 28th February, 1833. He was 
educated first at the Grey Friars’ Priory School, in Norwich, and 
afterwards at the Proprietary School, Birmingham. 

An obituary notice of his father, William Stark, one of our earliest 
Fellows, appeared in the Society’s Journal in 1864 (vol. ii, N. §., 
p. 436). It was only natural that with a father so attached to science, 
and spending his whole life in the daily practice of applied chemistry, 
the son should endeavour to walk in his footsteps. Accordingly he 
obtained at home a considerable amount of practical knowledge in 
several departments of chemical science. 

Shortly after leaving school, he determined to try a colonial life, and 
accordingly went to New Zealand in 1850, settling for three years in 
New Plymouth. In 1854 he returned to England to join his father as 
partner in the dyeing and chemical manure business. About this 
period he entered the laboratory of Mr. Dugald Campbell, for the 
purpose of obtaining practical instruction in the branch of chemical 
analysis suited to his business, and remained there nearly two years. 
He was elected a Fellow of the Chemical Society in 1860. 

Mr. Stark subsequently entered more fully into the chemical manure 
manufacture and seed-crushing business, and during that time took out 
one or two patents in connection with the manufacture of manures, &e. 

In the year 1866 a disastrous boiler explosion and fire occurred at 
his manufactory in Norwich ; and some difficulties being interposed to 
re-erecting the premises, Mr. Stark discontinued the manure and oil- 
cake business entirely, and prosecuted successfully the dyeing depart- 
ment, so long and creditably carried on by his late father. 
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He married, in 1858, Mary Elizabeth Sparkes, daughter of Capt. 
J. S. Sparkes, of the P. and O. Company’s Service, and has had 
seven children, of whom six still survive. He died the 6th of January, 
1875, at the early age of 41. 


Colonel Phillip Yorke was born in October, 1799. When about 
nine years old he was sent to the school of Dr. Pearson, at Hast 
Sheen, Surrey. He went from there to Harrow when about twelve 
years old, and by the time he was sixteen he had obtained a commis- 
sion in the Scotch Fusilier Guards. He remained in that regiment 
until about the year 1852, and was afterwards, during the Crimean 
War, appointed to the colonelcy of the Herefordshire Militia, a post 
which he held for about three years. 

Colonel Yorke was an amateur chemist and mineralogist of very 
considerable ability and knowledge. Among his principal orginal 
contributions to science, may be mentioned a paper “on the Auro- 
sulphides of Sodium and Potassium,” published in Volume I of this 
Society’s Journal, and some “researches on Silica,” published in the 
Philosophical Transactions for 1857, these last leading up to the 
recognition of the silicic as a tetrabasic acid. Col. Yorke’s svientific 
tastes and attainments brought him into friendly intercourse with 
all the leading chemists of his time, and led him to become an active 
member of the Royal Institution, of which he was from time to time 
one of the managers. He was elected a Fellow of the Royal Society 
in 1849. He was one of the original members of the Chemical Society, 
served frequently on the Council, and held the position of President 
in the years 1853 and 1854. 

In private life Col. Yorke was ever a warm-hearted friend and a 
well-informed, interesting, and genial companion. He died December 


14th, 1874. 


The number of communications made to the Society during the 
past year is 65, being the largest number communicated in any year 
since the foundation of the Society. The titles of these communica- 
tions are as follows: - 


Titles of Papers read since March 30th, 1874. 


I. “ On Sulphocyanide ‘of Ammonium and Sulphocyanogen:” by 
Dr. T, L. Phipson. 

II. “ On a Reaction of Gallic Acid:” by H. R. Procter. 

IIT. “ On Cobalt Bromides and Iodides:”’ by W. Noel Hartley. 

IV. “ Products of the Decomposition of Castor Oil. No. II. Dis- 
tillation of Ricinoleate:” by E. Neison. 
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V. “ Note on the Solubility of Plumbic Chloride in Glycerin:” by 
C. H. Piesse. 

VI. “ On Ozone as a Concomitant of the Oxidation of the Essential 
Oils.” Part 1: by C. T. Kingzett. 

Vii. “ Action of Chloride of Benzyl on Camphor.” Part II: by 
Dr. Tommasi. 

VIII. “ On Aqua Regia and the Nitroxyl Chlorides:” by W. A. 
Tilden. 

IX. “* On the Isomeric Terpenes and their Derivatives. Part IV, 
$1. “OnCajeput Oil:” by C. A. Wright and S. Lam- 
bert. “§ 2. Action of Pentasulphide of Phosphorus on 
Terpenes and their Derivatives:” by C. R. A. Wright. 

X. “ On the Action of Ammonia on Phenyl and Cresyl Chloraceta- 
mide:” by Dr. Tommasi. 

XI. “ Researches on the Action of the Copper-Zinc Couple on Organic 
Bodies. Part VII. On the Chlorides of Ethylene and 
Ethylidene:” by Dr. Gladstone and Alfred Tribe. 

XII. “ On the Formation of Ethyl Chloride and its Homologues: ” 
by C. E. Groves. 

XIII. “ Note on a New Mineral from New Caledonia:” by A. 
Liversidge. 

‘ XIV. “ Dendritic Spots in Paper: ” by Huskisson Adrian. 

XV. “ The Acidity of Normai Urine:” by J. Reoch. 

XVI. “ On a Simple Method of Estimating Urea in Urine:”’ by 
Dr. Russell and 8. H. West. 

XVII. “On Ipomaeic Acid:” by E. Neison and James 
Bayne. 

XVIII. “ On Certain Compounds of Albumin with the Acids: ”’ by 
G. Stillingfleet Johnson. 

XIX. “ On Sulphite of Acetyl and on a New Method of Preparing 
Toluol:”’ by Dr. Tommasi. 

XX. ** Note on New Zealand Kauri Gum:” by M. M. P. Muir. 

XXI. “ On the Action of Chlorine, Bromine, &c., on Isodinaphthy1:” 
by W. Smith. 

XXII. “ On Coal-tar Cresol, and some Derivatives of Paracresol :” 
by H. E. ArmStrong. 

XXIII. “ On the Action of the Chlorides of the Acids of the Sulphur 
Series on Organic Compounds: ” by Dr. H. E. Armstrong 
and W. H. Pike. 

XXIV. “On Chloro-, Bromo-, and Iodo-nitrophenol-parasulphonic 
Acids, and a Note on the Decomposition of Dichloronitro- 
phenol (m.p. 125°) by Heat:” by Dr. H. E. Armstrong 
and F. D. Brown. 

XXV. “On the Products of the Decomposition of Castor Oil. 
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No. III. On the Decomposition by Excess of Alkaline Hy- 
drate”’: by E. Neison. 

XXVI. “ On Hydrogen Persulphide”: by Dr. W. Ramsf&y. 

XXVII. “On Suberone’’: by Prof. Schorlemmer and R. 8S. 
Dale. 

XXVIII. “ On the Action of Nitrosyl Chloride on Organic Bodies. 
Part I. On Phenyl”: by Dr. W. A. Tilden. 

XXIX. “ An Apparatus for the Determination of Moisture and 
Carbonic Acid in the Atmosphere”: by Dr. Tommasi. 

XXX. “ On the Constitution of Urea”: by Dr. Tommasi. 

XXXI. “ Ona Method of Determining Ozone in presence of Chlorine 
and Nitric Oxide”’: by Dr. Tommasi. 

XXXII. “ On the Restitution of Burnt Steel”’: by S. L. Davies. 

XXXIIT. “On the Action of Earth on Organic Nitrogen”: by 
EK. C. Stanford. 

XXXIV. “ Aniline and its Homologues in Coal-tar Oils”: by 
Watson Smith. , 

XXXV. “ On Methyl-hexyl Carbinol”: by Dr. Schorlemmer. 

XXXVI. “ On the Action of Organic Acids and their Anhydrides 
on the Natural Alkaloids.” Part I: by Dr. C. R. A. 
Wright. 

XXXVITI. “ Action of Bromine in Presence of Water on Bro- 
mopyrogallol and on Bromopyrocatechin”: by Dr. Sten- 
house. 

XXXVIITI. “ Action of Baryta on Eugenol”: by A. H. Church. 

XXXITX. “ Observations on the Use of Permanganate of Potash in 
Volumetric Analysis, and on the Estimation of Iron in Iron 
Ores”: by A. Parnell. 

XL. “ Further Researches on Bilirubin and its Compounds”: by 
Dr. Thudichum. 

XLI. “Action of Organic Acids and their Anhydrides on the 
Natural Alkaloids. Part I]. Butyryl and Benzoyl Deriva- 
tives of Morphine and Codeine”: by G. H. Beckett and 
Dr. C. R. A. Wright. 

XLIT. “General Equations of Chemical Reactions”: by W. K. 
Clifford. 

XLITI. “On Propionic Coumarin and its Derivatives”: by W. H. 
Perkin. 

XLIV. ‘On the Composition of Autunite”: by A. H. Church. 

XLV. “ Action of Bromine on Protocatechuic Acid, Gallic Acid, 
and Tannin”: by Dr. Stenhouse. 

XLVI. “On the Formule of the Alums”: by Sidney Lupton. 

XLVII. “On the Colonr of Cuprie Chloride”: by W. Noel 
Hartley. 

VOL, XXVIII. 4x 
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XLVIII. “On the Oxidation of Essential Oils.” Part II: by 
C. T. Kingzett. 

XLIX. “On the Purification and Boiling Point of Methyl-hexyl 
Carbinol”: by E. Neison. 

L. “Note on the Boiling Point of Methyl-hexyl Carbinol”: by 
Prof. Schorlemmer. 

LI. “On Groves’s Method of Preparing Chlorides”: by Prof. 
Schorlemmer. 

LII. “On the Precipitation of Metals by Zinc”: by J. L. Davies. 

LIII. Researches on the Paraffins existing in Pennsylvanian Petro- 
leum”’: by T. M. Morgan. 

LIV. “ Some Remarks on the Preceding Paper”: by Prof. Schor- 
lemmer. 


LV. “ Note on Aricine”: by David Howard. 
LVI. “On the Action of Organic Acids and their Anhydrides on 
the Natural Alkaloids.” Part III: by G. H. Beckett and 
C. R. A. Wright. 
LVII. ‘“ Note on the Effect of passing the Mixed Vapours of Carbon tl 
Disulphide and Alcohol over Red-hot Copper”: by T. Car- a 
nelley. -m 
LVIII. “ Communications from the Laboratory of the London Insti- a 
tution. No. XVII. On the Iodonitrophenols”: by Dr. br 
H. E. Armstrong. of 
LIX. “Test for Carbclic Acid”: by G. Whewell. th 
LX. ‘Note on the Action of Anhydrous Ether on Titanium Tetra- Hi 
chloride’: by P. Phillips Benson. Car 
LXI. “On Dibromacetic and Glyoxylic Acids” : by W. H. Perkin. § hel 
LXII. “On the Dissociation of Nitric Acid”: by P. Braham and ind 
J. W. Gatehouse. Ch 
LXIII. ‘On the Chemical Constitution of the Brain”: by Dr. J the 
Thudichum. y. 
LXIV. “On Calcic Hypochlorite from Bleaching Powder”: by Che 
C. Kingzett. any 
LXV. “Ona Simple Method of Determining Iron”: by W. Noel J tru 
Hartley. The. 
Mas 
In addition to these original communications, three lectures have the 
been given in the course of the past year, including the Faraday fallo 
lecture, delivered with so much success only a few nights back by the Cour 
distinguished Professor of Chemistry at the University of Berlin. Profi 
The titles of these lectures are as follows :— Pa 
our 
I. “On the Sewage Question from a Chemical Point of View”: by J vide 
Dr. Corfield. May 21, 1874. very 1 
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II. “On the Dynamical Evidence of the Molecular Constitution 
of Bodies”’: by Prof. Clark Maxwell. February 18th, 18735. 


Faraday Lecture. 


III. “On Liebig’s Contributions to Experimental Chemistry ”’: by 
Dr. A.W. Hofmann. March 18th, 1875. 


The delivery from time to time of the Faraday lecture has now 
become one of the Institutions of the Chemical Society—an institution 
that, in its most characteristic features, is without parallel elsewhere. 
Other Societies have, indeed, their occasional gatherings, commemora- 
tive in some way or other of the great names that have been among 
them ; and the Chemical Society, in causing a medal to be struck in 
memory of Faraday, and in arranging for its distribution among the 
most eminent of his scientific kinsfolk and successors, has followed 
only a well established precedent. But in restricting the distribution 
of the medal to the chemists of other countries, and in exacting from 
the recipient of the medal a visit and address to the Society, we 
alike avoid the difficulty and undesirability of conferring distinctions 


mutually among ourselves, and we gain the opportunity of forming 


a personal acquaintance with the most distinguished of our foreign 
brethren, and of acquiring from their very lips that lively impression 
of the tone of scientific thought abroad, which personal intercourse— 
the speech of one man to another face to face—can alone afford. 
Having regard to the great name with which it is associated, we 
cannot doubt that the nomination to this lectureship will ever be 
held in high esteem ; and, with this conviction present before us, we 
indulge the hope that in a long succession of Faraday lectures, the 
Chemical Society may be as fortunate in the future as it has been in 
the past. 

Although it forms no part of the object or responsibility of the 
Chemical Society to provide instruction or means of instruction in 
any section of chemical science, yet to afford facilities for such in- 
struction seemed to the Council not beyond the province of the Society. 
They had, therefore, no hesitation in accepting the offer of Professor 
Maskelyne to deliver to those Fellows of the Society interested in 
the subject, a course of evening lectures and demonstrations on Crys- 
tallography ; and for the fulfilment of his arduous self-imposed task, the 
Council, on behalf of the Society, had the pleasure of returning to 
Professor Maskelyne their most cordial thanks. 

Passing from the consideration of our lecture evenings to those of 
our ordinary meetings, I may adduce the following comparison in 
evidence of the greatly increased activity of the Society since the not 
very remote period when my immediate predecessor placed our short- 

4x2 
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comings in this respect so prominently before us. In the three years 
ending March, 1870, 1871, and 1872, the average number of Fellows 
was 586, and the average number of communications yearly was 30; 
while in the three years ending March, 1873, 1874, and 1875, the 
average number of Fellows was 739, and the average number of com- 
munications yearly was 59. The reputation and usefulness of a Society 
are dependent, however, not so much upon the number of contribu- 
tions made by its Fellows to the common stock of science as upon 
their value—a matter far more difficult of appraisement. From 
receiving papers of the very highest class we are practically excluded 
by the pre-eminent claims of the Royal Society. Much valuable 
work, however, of a less extensive or elaborate character is constantly 
brought before us, and for chemical work of this kind our Society con- 
stitutes without doubt the most fitting and advantageous medium of 
publication. The Council of the Royal Society is, I believe, at one 
with ourselves in the opinion that chemical papers of a more detailed 
nature, or devoted to more special points of chemical theory than 
those complete and laborious contributions which from time to time 
appear in the Philosophical Transactions, should be communicated 
rather to the Chemical than to the Royal Society. 

To advert to the progress of chemistry in general, one of the most 
striking developments of the chemical science of the last score years 
or so, has been the enormous growth of chemical industry in its appli- 
cation to the manufacture of so-called organic products. Twenty 
years since, in addition to substances pre-existing in, or furnished 
almost spontaneously by vegetable organisms,—such, for instance, as 
sugar, and starch, and tartaric acid, and turpentine, and quinine, and 
indigo,—the organic or partly organic compounds produced on a large 
scale as products of chemical manufacture might almost have been 
counted on one’s fingers. Wood-spirit, alcohol, and the fulminates; 
acetic acid and oxalic acid ; cyanide of potassium, prussiate of potash, 
and prussian blue; together with the soaps and fatty acids, comprised 
nearly the whole. Now-a-days we have, in addition, bisulphide of 
carbon, perchloride of carbon, chloroform, chloral, aldehyde, acetone, 
iodide of ethyl, the amylic ethers, glycerin, nitroglycerin, gun-cotton, 
benzene, nitrobenzene, aniline, and the aniline-colours, phenol, picric 
acid, aurine, benzoic acid, phthalic acid, naphthalene, paraffin, with 
the paraffin oils and naphthas, anthracene, alizarin, and many more. 
These, then, are some practical fruits of the pursuit of abstract 
chemical science as carried on among ourselves. But, on the other 
hand, this striking development of chemical manufacture has con- 
tributed largely to the progress of our abstract investigation. Many of 
the above compounds, indeed, and the bye-products of their manufac- 
ture, constitute the most valuable raw material of the scientific chemist, 
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so much so even that it is difficult for us to conceive the position in whi¢h 
would have been some of the most recent and gainful achievements of 
organic chemistry, especially in the highly abstract field of isomerism, 
but for the aid afforded to scientific chemists by the large extension of 
modern chemical industry. Moreover, in addition to the examination 
of natural phenomena, it is only by the examination of manufacturing 
processes that the student of chemistry is afforded the opportunity 
of making himself familiar with various, not less instructive than 
important, chemical reactions, both organic and inorganic, taking 
place on a large scale, and yielding results dissimilar alike in kind 
and in magnitude to those producible on the small scale in our ordinary 
laboratories. 

Another recent development of practical chemistry in this country— 
bidding fair to be productive of valuable scientific results in the way of 
improved analytical methods—-is the application of chemistry to the 
detection of food-adulteration. Heretofore, except with reference to 
exciseable articles, this branch of applied chemistry has been in a most 
unsatisfactory condition ; and we may already congratulate the body of 
analysists dispersed throughout the country on the contributions they 
have thus early made to the knowledge of more trustworthy and accu- 
rate methods of procedure. With regard, however, to the general 
policy of Adulteration Acts, it should not, I think, even in a laudable 


zeal for the repression of injurious and fraudulent practices, be for- 
gotten altogether that, among our staple articles of food, are included 
many manufactured articles, and that legislative interference with 
manufacture of any kind is far from being conducive to manufacturing 


progress. 

The only other point which I propose bringing under your notice 
is the very important one of the relation between our income and ex- 
penditure, The balance-sheet of our Treasurer sets before you a clear 
statement of the details of both income and expenditure during the past 
year. But I would now ask your attention for a moment to the compa- 
rison with one another, each to each, of the totals, both of income and ex- 
penditure for the last few years. Excluding certain special items of 
expenditure, such as those connected with the preparation of the 
general Index to the Society’s Journal, and those connected with our 
removal into our new premises, the ordinary expenditure of the Society 
during the years ending March, 1872, 1873, 1874, and 1875, has been 
£1,378, £1,508, £1,679, and £1,971 respectively. Again, excluding 
certain special sources of income, such as the Grant from the British 
Association, and the special contributions of Fellows to the expenses 
of the Journal, our income from ordinary sources during the same 
years respectively has been £1,478, £1,690, £1,693, and £1,819 re- 


spectively, as shown in the accompanying Table :— 
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1872. 


£ 
Ordinary income ..... 1,478 | Ordinary expenditure ........ 
Grant from British heenddtlin . 100 
Special contributions of Fellows. 52 


1,630 


1873. 
£ 
Ordinary income ..... sidings 1,609 | Ordinary expenditure 
Special contributions of Fellows. 257 


1,866 


1874. 


Ordinary income ..........4. j Ordinary expenditure 

Grant from British Ascuintion ° Special honorarium to Editor .. 
Expenses of removal and fur- 

Special contributions of Fellows. NISHINg os .eseverecesesess 


Ordinary income ....... , Ordinary expenditure 
Grant from British ‘Association : Printing general index . 


Expenses of removal ond ‘f- 
Special contributions of Fellows. nishing 


2,699 


It will be observed, that the income of the Society from ordinary 
sources has increased pretty regularly at the rate of about £100 per 
‘annum ; but that the ordinary working expenses of the Society have 
increased both more largely and more irregularly. The chief sources 
of increased expenditure are connected with the publication of an 
enlarged, instead of a meagre, Journal—the maintenance of an efli- 
cient, instead of an inefficient, Library—and the occupancy of exten- 
sive, instead of wholly inadequate, premises. In the year just 
completed, indeed, the ordinary expenses have exceeded the ordinary 
income of the year by £152, and exceeded the ordinary expenses of 
the preceding year by £192. The principal items of this increase of 
the expenses of last year are, an increase of £154 for the material of 
the library, including the printing of a new catalogue, and an increase 
of £71 for cost of lighting and heating. 
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We now know, for the first time since entering our new premises, 
what our annual expenses are likely to be. They cannot be put down 
as much less than £2,000 a-year; but there seems no reason why they 
should grow beyond that amount, except at a very gradual rate. 

On the other hand, our present annual income from ordinary sources 
may be put down at £1,8U0 a-year. 'lThis—which is at present sup- 
plemented by a grant of £100 a-year from the British Association, 
and by a special extra contribution of about £250 a-year from some of 
our Fellows—will, we have every reason to expect, continue to increase 
at the rate of about £100 a-year, and so enable us shortly to dispense 
with these extraordinary sources of supply. 


The Society then proceeded to the election of Council and Officers 
for the ensuing year, and the following gentlemen were declared duly 
elected :— 


President.—F. A. Abel, F.R.S. 


Vice- Presidents who have filled the office of President.—Sir 
B. C. Brodie, F.R.S.; Warren De La Rue, D.C.L., F.R.S.; 
E. Frankland, D.C.L., F.R.S.; A. W. Hofmann, D.C.L., F.R.S.; 
W. Odling, M.B., F.R.S.; Lyon Playfair, Ph.D., C.B., F.R.S.; 
A. W. Williamson, Ph.D., F.R.S. 

Vice-Presidents—J. H. Gilbert, Ph.D., F.R.S.; J. H. Gladstone, 
Ph.D., F.R.S.; A. Vernon Harcourt, M.A., F.R.S.; G. D. Long- 
staff, M.D.; J. Stenhouse, LL.D., F.R.S.; A. Voelcker, Ph.D., 
F.R.S. 

Other Members of the Couneil—J. Attfield, Ph.D.; Dugald 
Campbell; J. Dewar, F.R.S.E.; M. Foster, M.D., F.R.S.; David 
Howard; Nevil Story-Maskelyne, F.R.S.; E. J. Mills, D.Se., 
F.R.S.; J. A. Phillips; Hermann Sprengel, Ph.D.; R. V. 
Tuson; R. Warington; C. R. A. Wright, D.Sc. 


Secretaries. —-W. H. Perkin, F.R.S., and H. EK. Armstrong, Ph.D. 
Foreign Secretary. H. Miller, Ph.D., F.R.S. 
Treasurer.—W. J. Russell, Ph.D., F.R.S. 


After the names of the Officers and Council for the ensuing year 
had been announced from the chair, votes of thanks were proposed to 
the President, to the Officers and Council, and to the Auditors, 
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April 1st, 1875. 


Professor Abel, President, in the Chair. 

KE. L. Cleaver, Kensington; M. G. Crossman, Berwick-on- 
Tweed; R. E. Cunnington, Brixton; G. E. Davies, St. Helens; 
¢. A. Heywood, Cardiff; Samuel A. Hill, Allahabad; Cornelius 
0’Keefe, Cork; Arthur Taylor, Queen-street Place, Upper Thames- 
street; Matthew W. Williams, Royal Institution; and J. Wilson, 
Brighton, were elected Fellows. 


The following papers were read :— 
“ Researches on the Action of the Cupper-zinc Couple on Organic 
Bodies. Part VIII. On Chloroform, Bromoform, and Iodoform”: by 


Dr. Gladstone and Alfred Tribe. 
“Qn the Action of Nitrosyl Chloride on Organic Bodies. Part LI. 
On Turpentine Oil”: by Dr. Tilden. 


April 15th, 1875. 
Professor Abel, President, in the Chair. 


R. Cowper, South Kensington; George A. Keyworth, Hastings, 
aud J. S. Sellon, Sydenham, were elected Fellows. ‘ 


The following papers were read :— 
“ On Gases enclosed in Coals from the South Wales Basin, and the 
Gases evolved by Blowers and by Boring into the Coal itself”: by J. 


W. Thomas. 
“On Narcotine, Cotarnine and Hydrocotarnine.” Part I: by G. 


H. Beckett and Dr. C. R. A. Wright. 
“ Note on Isomeric Change in the Phenol Series”: by Dr. H. E. 


Armstrong. 


May 6th, 1875. 
Professor Odling, Vice-President, in the Chair. 


H. §. Carpenter, the Firs, near Alton, Hants; W. Mogford 
Hamlet, King’s Lynn; H. M. Hastings, Kensington; W. A. 
Lyttle, Hammersmith, and A. Southall, Birmingham, were elected 
Fellows. 


The following papers were read :— 
“ On Andrewsite and Chalkosiderite”: by Nevil Story Maske- 


lyne. 
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“On Examination of Methods for Effecting the Quantitative Sepa- 
ration of Iron Sesquioxide, Alumina and Phosphoric Acid”: by Dr. 
W. Flight. 

** On Sodium Ethylthiosulphate”: by W. Ramsay. 

*“* On a Milligrade Thermometric Scale”: by J. Williams. 

** On a New Method of Supporting Crucibles in Gas Furnaces”: 
by C. Griffin. 


May 20th, 1875. 
Professor Abel, President, in the Chair. 


Gustav Bischof, Hart-street, Bloomsbury; H. Child, Kenil- 
worth-road, E.; Dugald Clerk, Yorkshire College of Science, Leeds; 
C. G. Cresswell, Osborne-lodge, Spring-grove, W.; G. Johnston, 
Glasgow; William Grant, Smethwick; Pattinson Melmore, 
Cottage-road, Paddington, and 'T. Wardle, Lecks, Staffordshire, were 
elected Fellows. 


The following papers were read :— 


** Notes on Milk in Health and Disease”: by A. H. Smee, Junr. 
“On some Points in the Examination of Water by the Ammonia 


Method:” by W. H. Deering. 


“On some Nova Scotian Triassic Trap Minerals”: by Professor 


Howe. 


June 3rd, 1875. 
Professor Abel, President, in the Chair. 


C. T. Blanshard, Leamington; A. W. Blyth, Barnstaple; J. U. 
Butterfield, Earl’s-court-gardens, Brompton; G. Crampton; F. 
Mackinnon, Richmond, Surrey; T. Purdie, Junr., Westbourne- 
park-crescent ; R. Stellon; J. W. Swan, Underhill, Gateshead; 
and Rev. W. J. Welch, Stourbridge, were elected Fellows. 


The following papers were read :— 


“ On the Effects of Pressure and of Cold on the Gaseous Products 
of the Distillation of Carbonaceous Shales”: by J. J. Coleman. 

“ On the Agricultural Chemistry of the Tea Plantations of India”: 
by Dr. Campbell Brown. 

“ Pseudomorphic Crystals having the form of Orthoclase”: by J. A. 
Phillips. 

** On the Action of Chlorine on Pyrogallol’’: by Dr. Stenhouse 
and C. E. Groves. 
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“ On some New Derivatives of Alizarin”: by W. H. Perkin. 

“ On some Metallic Derivatives of Coumarin”’: by R. Williamson. 

“ Note on the Sulphate of Narceine and other Derivatives”: by Dr. 
C.R. A. Wright and G. H. Beckett. 

“On the Action of Organic Acids and their Anhydrides on the 
Natural Alkaloids”: by G. H. Beckett and Dr. C. R. A. Wright. 

“ On the Action of Dilute Mineral Acids on Bleaching Powder” : 
by Ferdinand Kopfer. 


June 17th, 1875. 
Professor Abel, President, in the Chair. 


G. Archbold, Norwich; Ludwik Bernstein, Queensland; J. M. 
Cameron; R. MacIvor, Glasgow; and G. W. Wigner, Great 
Tower Street, were elected Fellows. 


The following papers were read :— 


“Notes on the Chemistry of Tartaric and Citric Acids”: by R. 
Warington. 

“On the action of Nitric Acid on Copper, Mercury, &c., especially 
in presence of Metallic Nitrates”’: by J. J. Ackworth. 

“Decomposition of water by the joint action of Aluminium and 
Aluminium Iodide, Bromide, and Chloride”: by Dr. Gladstone and 
Alfred Tribe. 

“On Nitrosyl Bromide, and on Sulphur Bromide”: by M. M. P. 
Muir. 

“On Achrematite, a new Molybdo-arsenate of Lead from Mexico ”’ : 
by J. W. Mallet. 

“On certain new reactions of Tungsten”: by J. W. Mallet. 

“On the action of. Chlorine on Acetamide”’: by Dr. E. W. Pré- 
vost.” 


Donations to the Library, 1874-75 :— 


“Tables in Illustration of the Theory of Definite Proportionals ”’ : 
by William Thomas Brande, F.R.S. : 

from Daniel Hanbury, Esq. 

“An Elementary Treatise on Practical Chemistry, and on Qualita- 
tive Inorganic Analysis”: by Frank Clowes, B.Sc. : 

from the Author. 

“ An Introduction to Pharmaceutical and Medical Chemistry, Theo- 

retical and Practical”: by Dr. John Muter: from the Author. 
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“Pharmacographia: a History of Drugs’: by F. A. Fliickiger 
and. D. Hanbury: from D. Hanbury, Esq. 
“The complete Works of Count Rumford”: published by the 
American Academy of Arts and Sciences, Vols. II and III: 
from the Academy. 
“A Manual of Metallurgy, 2 vols.” : by W. H. Greenwood: 
from the Author, 
“The Fuel of the Sun”: by W. Matthieu Williams: 
from the Author. 
“Outlines of Proximate Organic Analysis”: by Albert B. Pres. 
cott, M.D.: from the Author. 
“Chemical Examination of Alcoholic Liquors”: by Albert B. 
Prescott, M.D.: from the Author. 
‘Qualitative Chemical Analysis”: by Silas M. Douglas and A. 
B. Prescott, M.D.: from Dr. Prescott. 
“‘On Winter Cough, Catarrh, Bronchitis, Emphysema, and Asthma”; 
by H. Dobell, M.D.: from the Author. 
“The Veterinary Pharmacopeeia ; 2nd Edition”: by R. V. Tuson: 
from the Author. 
“ Cooley’s Cyclopedia of Practical Receipts”: edited by R. V. 
Tuson: from the Editor. 
“A Sketch of a Philosophy. Part IV, Biology and Theodicy, a 
Prelude to the Biology of the Future”: by J. G. Macvicar: 
from the Author, 
“Las Teorias de la Quimica”: by Doctor Don José Solery 
Sanchez: from the Author. , 
“ Bedrag till Kannedomen om Platinans Cyanforeninger”: af Juls 
Olaf Horst: from the Author. 


Pamphlets :— 

“On Accidental Explosions”: by F. A. Abel: from the Author. 

“ American Contributions to Chemistry: an Address delivered at 
the Celebration of the Centennial of Chemistry at Northumberland, 
Pennsylvania, August, 1874”: from the Author. 

“Recherches sur la Diffusion simultanée de quelques Sels”’: par 
C. Marignac: from the Author. 

“ L’odierno Concetto Chimico dei Corpi’’: di G. Campani: 

from the Author. 
“The Patent Question in 1875”: by R. A. Macfie: 


from the Author. 


“The Origin of the Sun’s Heat, and the Constitution of the Physi- 
cal Matter of his System”’’: Anonymous. 

“A Discovery in Electricity, made by Evans Casselberry, of 
St. Louis”: from the Author. 


Entw' 
1874: 
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“On the Hexatomic Compounds of Cobalt”: by Dr. Wolcott 
Gibbs: from the Author. 

“A Microscopical Examination of certain Waters submitted to 
Jabez Hogg, and a Chemical Analysis of the same”: by Dugald 
Campbell: from Dugald Campbell, Esq. 

“The Gold Fields of Yesso; a Report by H. S. Munroe”: 

from the Author. 

“On the Deniquilin or Barratta Meteorite”: by A. Liversidge: 

from the Author. 

“The Bingera Diamond Field”: by A. Liversidge: 

from the Author. 

“Tron and Coal Deposits at Wallerwang, New South Wales”: by 
A. Liversidge: from the Author. 

“Nickel Mineral from New Caledonia”: by A. Liversidge: 

from the Author. 

“ An Essay on the Physical Features of the Valley of the Minnesota 
River”: by G. K. Warren: from the Author. 

“Note on Salicylic Acid”: by Dr. E. R. Squibb: 

from the Author. 

“The Potato Disease and the Curl Disease in Potatoes”: by E. 

Haugh: from the Author. 


“ Analyses of Queensland Sugar and Wheat Soils”: by J. W. 
Hughes, with Dr. Voelcker’s Report on their Fertility, together 
with a description of newly-explored Sugar-lands in Northern Queens- 
land”’: from Dr. Voelcker. 


“Contributions to the Study of Yellow Fever in the United States” : 
by Dr. J. M. Toner: from the Author. 


“The Induction of Sleep and Insensibility to Pain by the self- 
administration of Anesthetics”: by J. M. Crombie, M.D.: 
from the Author. 


“Ueber die Aufnahme der Aschenbestandtheile der Pflanzen, ins- 

besondere der Phosphorsaure und des Kali’’: von Dr. H. Reinsch: 
from the Author. 

“Justus Freiherr von Liebig zum Gedichtniss ”’: Rede von Dr. 
Max von Pettenkofer, 28. Marz 1874. 

“Justus Freiherr von Liebig als Begriinder der Agricultur- 
chemie ”’: eine Denkschrift, von August Vogel, 1874. 
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Absorption of mucilage and gum from 
the intestinal canal, 95. 

Absorption-spectra, graphic representa- 
tion of, 38. 

Acetamide, action of phosphorus penta- 
chloride on, 884. 

Acetate of ammonium, 749. 

Acetate, ethylic, conversion of alcohol 
into, by the (supposed) agency of 
cryptogamic life, 284. 

Acetate of ethyl, reaction of ethylene 
bromide with dilute alcohol in pre- 
sence of, 747. 

Acetate of ethyl and oxalic acid, 1171. 

Acetate of methyl, action of bromine on, 
139. 

Acetates and acetic acid, volumetric 
estimation of, in presence of mineral 
acids, 784. 

Acetic acid (dibenzyl), 73. 
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— ammonia derivatives of, 351. 
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on, 439. 
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derivatives of, with those of tetra- 


bromethane, 625. 

Acetylene perbromide, isomerism of, with 
hydride of tetrabromethylene, 343. 
Acetylene (brom-) perbromide, identity 
of, with tribromacetylene bromide, 

552. . 

Acetylides of copper and silver, 745. 

Acetyl-santonic acid, estimation of ace- 
tyl in, 916. 

Acetyl-urethane, 
potash on, 563. 

Acetyl-zanaloin, 1270. 

Achillea Ageratum, essential oil of, 773. 

Achrematite, 1141. 

Acid, action of a weak, on a salt of a 
stronger, 998. 

Acid liquid, examination of an, from the 
condenser of the vacuum apparatus 
in a beet-root sugar manufactory, 
674. 

Acid, partition of an, by several bases 
in solution, 1236. 

Acid and alkali, standard, 926. 

Acidity, total proportion of citric acid 
to, in lemon, bergamot, and lime-juice, 
935. 

Acids, action of dilute mineral, on 
bleaching powder, 713. 

occurrence and composition of, in 
petroleum, 248. 
aromatic, synthesis of, 1194. 

Acids of the citric group, constitution of 

the, 1176. 
fatty, heat of combination of, 
with alkalis, 530. 

— heat evolved in decomposi- 
tion of chlorides of, 631. 

—- —— hydrocarbons produced in the 
distillation of crude, 1244. 

— — stability of salts of, in pre- 
sence of water, and reciprocal displace- 
ment of these acids, 1155. 

free, in lees, 967. 

—— monobasic, action of phosphorus 
pentachloride on the substituted 
amides of, 1031. 

polybasic, action of, on morphine 
and codeine, 689. 
—— polythionic, 129. 
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Acids, substitution amido- and phos- 
phido-, 1020. 

.— volatile, estimation of, in wine, 
188. 

— in lemon-juice, 936. 

—— volatile fatty, reciprocal displace- 
ment of, 555. 

Acids and anhydrides, organic, action of, 
on the natural alkaloids, 15, 312, 689. 

Aconite alkaloids, 1265. 

Acrolein, new method of forming, from 
ethylene, 348. 

Acryl pinacone, 51. 

Acrylic acid and allyl compounds, 355. 

Agricultural chemistry, contributions to, 
178, 179. 

—— reports of papers read in the 
section for, at the meeting of German 
naturalists at Breslau, September, 
1874, 1277. 

— of the tea-plantations of India, 
1217. 

Air, absorption of ammonia from the, 
by the volcanic earth of the Solfatara 
of Puzzuoli, 779. 

— chemical examination of, in rooms 
covered with arsenical wall-papers, 
103. 

— collected by the balloon “ Le Ze- 
nith,” determination of carbonic acid 
in, 1051. ; 

— condensation of, on the surface of 
platinum, 480. 

—— determination of ammonia in, 663. 

— specific heat of, 38. 

— of the swimming bladder, relation 
between the composition of the, and 
the depth at which the fish is cap- 
tured, 375. 

Airthrey springs at the Bridge of Allan, 
analysis of, 872. 

Albite from Guatemala, 625. 

Albumin, 1039. 

— colour-reactions of, 172. 

— decomposition of, 651. 

— estimation of, 374. 

— estimation of, in animal fluids, 
918. 

estimation of, in milk, 1296. 

— formation of indol from, 773, 
1039. 

Albuminoid, supposed transformation of 
the asparagin of leguminose into an, 
900. 

Albuminvids, alterability of, 374. 

— behaviour of neurine to, 1206. 

Albuminoids and peptones, new reac- 
tion for, 919. 

Albuminous bodies, methods for the 
estimation of nitrogen in, 192. 

Albuminous compounds of blood-serum, 
and of white of egg, 469. 


Albumins, pathological, 374. 

Albumins of white of egg, 92. 

Alcohol, ethylic, action of ethylene 
bromide on dilute, in presence of ethy- 
lene acetate, 747, 1172. 

action of electrolytic oxygen 
on, 440. 

conversion of, into ethyl acet- 
ate, by the supposed agency of cryp- 
togamic life, 284. 

Alcohol ethylic, absolute, 342. 

Alcohol, ethylic, and carbon disulphide, 
effect of passing the mixed vapours of 
over red-hot copper, 523. 

Alcohol, secondary butylic, derivatives 
of, 141. 

Alcoholic ferment, behaviour of, in an 
atmosphere free from oxygen, 185. 

Alcoholic fermentation, 284. 

Alcoholic solution of potassium hydrate, 
action of, ondichloronitrobenzene, 709. 

Alcohol-radicles, compounds of thallium 
with, 1002. 

Alcohols, action of bromine on, 245. 

Alcohols, action of chlorhydrosulphuric 
acid on, 875. 

Alcohols, polyatomic, action of oxalic 
acid on, 1171. 

Alcohols and alcohol-radicles, diagnosis 
of primary, secondary, and tertiary, 
by means of colour-reactions, 1170. 

Aldehyde, action of bromine on, 1174. 

action of heat on ordinary, 347. 

Aldehyde and benzene, 148. 

Aldehyde and chloral, action of, on 
toluene, 154. 

Aldehyde, dichloro-, crystalline modifi- 
cation of, 630. 

Aldehydes, compounds of urethane with, 
146. 

Aldehydes and phenols, compounds of, 
158. 

Alimentary and medicinal liquids, action 
of, on vessels made of tin containing 
lead, 108. 

Alizarin, action of ammonia on, 890. 

preparation of pure, 197.- 

Alizarin and oxyanthraquinone, 891. 

Alkali and acid, standard, 926. 

Alkali-metals and alkaline earth-metals, 
electric conductivity of the chlorides 
of, in aqueous solution, 1149. 

Alkalimetric methods of analysing ta:- 
tar, 959. 

Alkalimetry, errors arising from the use 
of Bohemian glass vessels in, 382. 

Alkaline salts, effect of, on the growth 
of beetroot and potato, 908. 

Alkaline salts of the fatty acids, re- 
searches on the, 1005. 

Alkaline and sulphuretted solutions, 
action of vineyard soil on, 284. 
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Alkalis, equivalence of beetroot in, 907. 
Alkalis and chlorine, determination of, 
in vegetable and animal substances, 
186. 
Alkaloids, use of coal oils in the prepa- 
ration of, 1264. 
action of the organic acids and 
anhydrides on the natural, Part II, 
butyryl and benzoyl derivatives of 
morphine and codeine, 15. Part III, 
action of acetic anhydride, ethyl iodide 
and sodium ethylate on morphine and 
codeine derivatives, 312. Part IV, 
action of polybasic acids on morphine 
and codeine, 689. 
compounds of, with iodine, 466. 
— detection of, in the internal organs 
of the body, 192. 
examination of corpses for, 293. 
—— influence of, on certain properties 
of hemoglobin, 175. 
Alkaloids of the aconite roots, 1265. 
— of Jaborandi, 1269. 
Allantoin, synthesis of a homologue of, 
358. 
Alloys, Japanese, 922. 
new method of quantitative ana- 
lysis of ordinary, 1053. 
Allyl acetate, action of hypochlorous 
acid on, 346. 
Allyl alcohol, action of chloral on, 878. 
— — action of hypochlorous acid 
on, 346. 
occurrence of, in the products 
of distillation of wood, 246. 
Allyl bromide, action of hypochlorous 
acid on, 346. 
—— —— action of, on silver of nitrite, 


51. 

Allyl chloride, action of hypochlorous 
acid on, 346. 

Allyl iodide, pyrotartaric acid from, 
555. 

Allyl and isopropyl sulphocyanates, 
1019. 

Allyl-benzene, attempts to prepare, 1188. 

Allyl compounds and acrylic acid, 355. 

Allyl derivatives, products of the action 
of hypochlorous acid on, 345. — 

Allylene, conversion of, into mesitylene, 
625. 

Allylethyl ether, action of hypochlorous 
acid on, 346. 

Aloes, notes on, 1272. 

— further researches on the crystal- 
line constituents of Barbadoes and 
Socotrine, 1270. 

Altaite, 430. ; 

Alumina, phosphoric acid and iron ses- 
quioxide, examination of methods for 
effecting the quantitative estimation 
of, 592. 
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Aluminium, decomposition of water by 
the joint action of, and of aluminic 
iodide, bromide, or chloride, with 


some instances of reverse action, 822, 


—— occurrence of, in certain crypto- 
gams, 283. 
oxidation of metallic, 1001. 
Aluminium phosphates, 735. 
behaviour of, to tartaric and 
citric acids, 993. 
Alums, formule of, 201. 
Alunite, new mode of occurrence of, 
618. 
Amethyst-twins with the trigonal pyra- 


mid =, from Oberstein on the Nahe, 


625. 
Amidanhydrobenzoyldiamidobenzene, 
271. 
Amide of amidocaprylic acid, 144. 
Amide and nitril of oxycaprylic acid, 144. 
Amides, acid, action of phosphorus 
pentachloride on the, 883. 
action of acid chlorides on, 563. 
—— estimation of certain, by means of 
nitrous acid, 784. 
substituted, of monobasic acids, 
action of phosphorus pentachloride 
on, 1031. 
Amides of sulpho-acids, action of phos- 
phorus pentachloride on, 1026. 
Amido-derivatives of benzene, 70. 
— of hydroxylamine, 634. 
Amido- and phenol-derivatives, 1037. 
—— and phosphido-acids, substitution, 
1020. 
Amidobenzenesulphonic acids, 1028. 
Amidobenzonitril, 272. 
Amidobromobenzenesulphonic acid, 764. 
Amidocaprylamide, 1015. 
Amidocaprylic acid, 1007. 
— amide of, 144. 
—— —— mode of origin of, 1012. 
— preparation, properties, and 
composition, 1007. 
salts of, 1008. 
Amidocaprylonitril, preparation of, 
1014. 
salts of, 1015. 
Amidocitric triamide, 1178. 
Amidogen, replacement of the carboxyl 
group by, 79. 
Amidomesitylene, 569. 
Amidonitrodiphenyl, 150. 
Amido-orthobromometatoluene - sulpho- 
nic acid, 369. . 
Amidoparabromometatoluene - sulphonic 
acid, 370. . 
Amidoparabromorthotoluene - sulphonic 
acid, 370. ; 
Amidoparabromotoluene - metasulphonic 
acid, 265. 
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Amidoparabromotoluene-orthosulphonic 
acid, 265. 

Amidorthobromotoluene - metasulphonic 
acid, 264. 

Amidosulphonic acids, 267. 

Amidotoluene-parasulphonic acids, or- 
tho-, 461. 

Amidotoluenesulphonic 
1030. 

Amines, action of methene iodide on, 
145. 

Ammonia, absorption of, by the aerial 
organs of plants, 658. 

absorption of, from the air by the 
voleanic earth of the Solfatara of 
Puzzuoli, 779. 

— action of, on acetone, 353. 

—— action of, on alizarin, 890. 

—— atmospheric, 419. 

—— determination of, in the air, 663. 

— — distillation of, in presence of sul- 
phocyanates, 783. 

new impurity in commercial, 485. 
test for tarry impurities in com- 
mercial, 1289. 

Ammonia and substituted ammonias, 
action of, on mercuric fulminate, 
882. 

Ammonia-derivatives of acetone, 351. 

Ammonia liquors from gas-works, inves- 
tigation of several, 195. 

Ammonia-soda process, 195. 

Ammonio-mugnesian phosphate, 1160. 

Ammonium acetate, 749. 

Ammonium compounds, constitution of, 
633. 

Ammonium nitrate, action of nitric acid 
on copper in presence of, 837. 

action of nitric acid on iron 
in presence of, 840. 

action of nitric acid on mer- 
cury in presence of, 840. 

action of nitric acid upon 
zine in presence of, 839. 

Ammonium nitrite, supposed formation 
of, from water and nitrogen, 1000. 

Ammonium phenate, new colour reac- 
tions of, 917. 

Ammonium salts, dissociation of, in 
aqueous solutions, 608. 

solubility of citrate of cal- 
cium in, 940. 

Ammonium sulphate, action of, in the 
cultivation of beetroot, 909. 

Ammonium sulphate containing sulpho- 
cyanate, action of, on the growth of 
plants, 179. 

Ammonium sulphide, action of, on chlo- 
ral hydrate, 142. 

Ammonium sulphide group, detection of 
the phosphates and oxalates of calcium 
in the, 102. 


acid, a new, 
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Amy] alcohol, detection of, in presence 

of ethyl alcohol, 785. 
preparation of diethyl carbi- 
nol, a new isomeride of, 627. 

Amylene, action of sulphuric acid on, 
877. 

Amylogen, or soluble starch, 629. 

Amylxanthate of potassium, 125. 

Analysis, errors arising from the use of 
Bohemian glass vessels in, especially 
in alkalimetry, 382. 

laboratory notes on, 1287, 

~— polarimetric, weight of sugar to be 
taken for, 1293. 

Anatase, 873. 

Andesite containing augite and horn- 
blende, from Toplitia in Transyl- 
vania, 550. 

Andrewsite and chalkosiderite, 586. 

Angelic sulphocarbimide, 564. 

Angustura bark, microchemical exami- 
nation of, 101. 

Anhydrides, acid, action of, on guani- 
dine and its derivatives, 885. 

Anhydrides and acids, organic, action 
of, on the natural alkaloids, 15, 312, 
689. 

Anhydrobenzoy1-diamidobenzene, 271. 

Aniline, action of, on chloral, 349. 

— action of, on dichlorhydrin, 770, 
1033. 

action of, on fulminates, 164. 
conversion of benzoic acid into, 
768. 

Aniline black, effect of permanganic 
acid on, L064. 

green tint assumed by, 1064. 

preparation of, with ferro- 
and ferricyanide of aniline, 1062, 
1063. 

Aniline, chloronitro-, 648. 

Aniline derivatives, 647. 

Aniline dyes, behaviour of infusorial 
earth to, 170. 

Aniline, dimethyl-, action of nitrous 
acid on, 83. 

-—— derivatives of, 1200. 

Aniline, parabrom-, reaction of the sul- 
phocarbimide from, with copper 
filings, 1200. 

Anilines, substituted, action of sulphuric 
acid on, 164. 

Animal body, behaviour of some aroma- 
tic compounds in, 96. 

formation of fat in, 173. 

Animal fluids, estimation of albumin in, 
918. 

Animal organism, presence of copper in 
the, 477. 

Animal and vegetable substances, deter- 
mination of chlorine and the alkalis 
in, 186. 
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Anisic acid, melting point of, 1263. 
Aunorthite, occurrence of monticellite 
crystals in association with, on the 
Pesmeda Alp on Mount Monzoni in 
Tyrol, 869. 
Anthracene, analysis of crude, 1057. 
—— testing of crude, 287. 
Anthracene, methyl-, 1021. 
Anthracene-carbonic acid, 763. 
Anthracene-monosulphonic acids, two 
isomeric, and the oxyanthracenes 
(anthrols) derived from them, 1196. 
Anthraquinone derivatives, synthesis of, 
from benzene derivatives, 66. 
Anthraquinone, direct synthesis of, 570. 
Anthriscus cerefolium, occurrence of 
ethyl-compounds in the unripe fruit 
of, 1248. 
Anthrols, 1196. 
Antimony-lead alloys, action of hydro- 
chloric acid on, 428. 
Antimony pentachloride, solidification 
of, 1163. 
Aphrosiderite, 1166. 
Aphthalos (arcanite) from Racalmuto in 
Sicily, 1244. 
Apophyllite, formation of, from wollas- 
tonite, 744. 
Apples, gas contained in, 661. 
Aqueous solutions, dissociation of am- 
monium salts in, 608. 
Archil lichens, volumetric determination 
of orcin in, 1293. 
Areometers of Yvon and of Magnier de 
la Source, modification of, 917. 
Argol, 958. 
increse of acidity in, by age, 968. 
Aricine, 309. 
Aromatic acids, synthesis of, 73, 1194. 
Aromatic bases, action of salts of, on 
chloral, 350. 
Aromatic compounds analogous to crea- 
tine, 1031. 
behaviour of some, in the 
animal body, 96. 
contribution to the constitu- 
tion of, 147. 
Aromatic group, molecular changes in, 
253. 
Aromatic nitro-compounds, action of 
acids on, 640. 
Aromatic series, orientation in: reclam- 
ation, 887. 
Aromatic sulphines, 258. 
Arsenate of calcium (Wapplerite), 738. 
Arsenic acid, heat of formation of, 32. 
. Arsenic, crystals of, from Joachimsthal, 
625. 
Arsenic, native, from Mexico, 551. 
Arsenical wall-papers, chemical exami- 
nation of the air in rooms covered 
with, 103. 
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Arsenious acid, action of iodine on, 

133. 
heat of formation of, 32. 

Arsenious fluoride, 239. 

Ascitie fluids, nature of, 374. 

Ash, determination of the ratio of the 
actual, to the sulphated ash in the 
products of the sugar industry, 384. 

Ashes, analyses of, of the fruit of Litho- 
spermum officinale, and of the wood 
of Calamus Rotang and Bambusa 
arundinacea, 910. 

Ashes of millet, analyses of, 178. 

Asparagin, action of urea on, 1256. 

Asparagin of leguminose, supposed 
transformation of, into an albuminoid, 
900. 

Asparagin in lupine shoots, 1284. 

action of urea on, 1256. 

Aspartic acid, formation of, in pancrea- 
tic digestion, 375. 

Atmosplieric ammonia, 419. 

Atmospheric peroxide of 
418. 

Atomic and molecular compounds, 607. 

Atomic weight, specific gravity, and 
hardness of the metallic elements, 
relations between, 232. 

Attraction and repulsion accompanying 
radiation, 38. 

Augitic felsite porphyries, near Leipzig, 
624. 

Auriferous alloys, production of, by wet 
processes, 241. 

Autunite, composition of, 109. 

Azobenzoate of silver, action of ethyl 
iodide on, 1203. 

Azobenzoie and nitrobenzoic acids, 766. 

Azo-compounds, new class of, 1202. 

contributions to the knowledge of, 
644. 

Azonitro-ethyl-phenyl, 1202. 

Azophenylene, 646, 898. 

Azotoluene, a new, 1037. 

Azotoluic acids, 265. 

Azotometer, Knop’s, 
654, 917. 


hydrogen, 


modification of, 


B. 


Bambusa arundinacea, analysis of the 
ash of the wood of, 910. 

Barbaloin, 1270. 

Barium, metallic, preparation of, 1162. 

Barium diazoxybenzoate, 644. 

Barium-diparapicryldiamine, 166. 

Barium hydrate, action of, on certain 
mineral and organic compounds in 
beetroot products, 675. 
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Barium hydrate, compound of, with cou- 
marin, 853. 

Barium sulphocarbonate, 143. 

Barley, examination of, for sugar and 
dextrin, 906. 

Barley chevallier, germination of, 661. 

Baryta, action of, on oil of cloves, 
103. ; 

Baryta in the ash of Egyptian wheat, 
662. 

Baryta-mica, 543. 

Basalt, minerals occurring in the cavities 
of, 551. 

Basalts, microscopic examination and 
description of a collection of, 551. 

Bases, non-oxygenised, methods for the 
production of, 565. 

Bases, partition of an acid by several, 
in a solution, 1236. 

Battery currents, action of, in conjunc- 
tion with electrocapillary currents, 
328. 

Beech-leaves, examination of, at dif- 
ferent stages of their growth, 1281. 
Beech-trees, seedling, experiments on 

the chemistry of, 1280. 

Beech wood creasote, 569. 

Beer, analysis of Austrian, 1304. 

Beetroot, action of ammonium sulphate 
in the cultivation of, 909. 

equivalence of the alkalis on, 9.)7. 

— determination of sugar in, 288. 

-— determination of the amount of 
sugar in, 667. 

— distribution of sugar and mineral 
matters in, 376. 

Beetroot and potato, effect of alkaline 
salts on the growth of, 908. 

Beetroot juice, mineral substances in, 
and the potash extracted from it, 
379. 

— potash extracted from, 379. 

Beetroot products, action of barium hy- 
drate on certain mineral an organic 
compounds in, 675. 

Beetroots, valuation of, according to 
the density of their juice, 1284. 

Beetroot sugar manufactury, examina- 
tion of an acid liquid from the con- 
denser of the vacuum apparatus of a, 
674. 

Beet, sugar-, experiments on the growth 
of, without soil, 1278. 

Benzamide, action of phosphorus penta- 
chloride on, 884. 

—— transformation of, into benzyl al- 
cohol and benzoic aldehyde, 569. 

selenio-, 270. 

Benzanilide, 900. 

—— dinitro-, 270. 

— nitro- and amido-derivatives of, 
643. 
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Benzanilides and anhydrobenzoyl-dia- 
mido-benzene, 271. 

Benzene, amido-derivatives of, 70. 

ammonia-derivatives of, 366. 
compound of trichlorocrotonic 
chloral with, 362. 

—— compounds of, obtained by decom- 

posing at a high temperature, 760. 

connection ‘between the bi- and tri- 
derivatives of, 567. 

constitution of, 1188. 

constitution of the disubstitution- 
products of, 756. 

investigation of the first product 
obtained in the manufacture of, 49. 

isomeric di-substitution derivatives 
of, 887. 

Benzene, reaction of, with aldehyde, 
148. 

replacement of hydrogen in, 1257. 

Benzene allyl-, attempts to prepare, 
1188. 

Benzene-derivatives, 
158, 886. 

— synthesis of anthraquinone 
derivatives from, 66. 

Benzene, dichloro- (1 : 3), 759. 

Benzene, dichloronitro-, action of alco- 
holie potash on, 759 

Benzene, dinitro-, action of sodium- 
amalgam on, 646. 

Benzene, metadichloro-, formation of 
chloronitraniline from, 1037. 

Benzene, nitro-, behaviour of, with chlo- 
rine, 452. 

oxidation of, 1188. 

Benzene, nitroso-, and nitrosonaphtha- 
lene, 452. 

Benzene, orthodichloro-, conversion of, 
into dichloraniline melting at 71°5°, 
1037. 

Benzene, orthodinitro-, 255. 

Benzene, paranitrobromo-, reduction of, 
643. 

Benzene, trichloro-, (m.p. 16°), forma- 
tion of, from dichlorophenol melting 
at 42°—43°, 1037. 

Benzene, trimethyl-, 888. 

Benzene, triphenyl-, formation of, 889. 

Benzenedisulphonie acid, 1195. 

dicarbonic acids from, 1026. 

dinitro-, 765. 

Benzenedisulphonic acid, transformation 
of, into terephthalic acid, 366. 

Benzenes, isomeric dibromo-, 758. 

dichloro-, 450. 

Benzenes, substituted, and phenols, con- 
nection between, 362. 

Benzenesulphonie acid, amido-, 1028. 

amidobromo-, 764. 

bromo-, 764, 895, 1195. 

— — diazo-, 1029. 


constitution’ of, 
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Benzenesulphonic acids, nitro-, 896, 
1027. 
Benzeretrisulphonic acid, 366. _ 
Benzoate, azo-, of silver, action of ethyl 
iodide on, 1203. 
Benzocreatine, a and #, 1032. 
Benzoic acid, action of, on morphine, 24. 
conversion of, into aniline, 
768. 
—— —— diazoxy-, 645. 
— — dibromo-, 892. 
—— —  dibromo-, formation of, from 
nitrodibromobenzene, 73. 
— B-dichloro-, 1194. 
dinitro-, action of sodium- 
amalgam on, 644. 
—— metamido-, action of iodine 
and mercuric oxide on, 894. 
orthonitro-, action of nitric 
and sulphuric acids on, 263. 
— parabromo-, formation of, 
from bromaniline, melting at 63°—64°, 
1194. 


—— — parachloro-, compounds of,. 


1261. 
-—— pariodo-, 888. 
—- azo-, 766. 
nitro-, 893, 766, 1195, 1263. 

Benzoic acids, nitroparasulpho-, 1263. 

Benzoic aldehyde, hydrobenzoins from, 
453. 

— transformation of benzamide 
into, 569. 

Benzoic anhydride, action of, on codeine, 
21. 

action of, on a-diacetyl-mor- 
phine, 25. 

— action of, on morphine, 23. 

—- action of, on tetracetyl-mor- 
phine, 25. 

Benzoin, action of nascent hydrogen on, 
365. 

reduction of, 1191. 

Benzoin balsams and resins, action of 
carbon disulphide on, 762. 

Benzonitril, amido-, 272. 

Benzo-nitrotoluidide, 370. 

Benzophenone, reduction of, 1191. 

reduction of, by zinc, 254. 

Benzophenonedicarbonic acid, 151. 

Benzoyl and butyryl derivatives of mor- 
phine and codeine, 15. 

Benzoyl chloride, action of, on potas- 
sium-sulphocyanate in alcoholic solu- 
tion, 640. 

— action of, on urethane and 
oxamethane, 563. 

Benzoylamidophenols, 272. 

a- and B-benzoyl-benzoic acid, 75. 

Benzoylglycocyamine, 648. 

Benzoyl-isophthalic acid, reduction of, 
1024. 


INDEX OF SUBJECTS. 


Benzoyl-phenol ether, 1035. 

Benzyl, di-, action of sulphur on, 1190, 

Benzyl alcohol, transformation of ben- 
zamide into, 569. 

Benzyl bromide, action of, on methyl 
sulphide, 1181. 

Benzyl chloride, action of methylal on, 
151. 

Benzyl cyanate, 1024. 

Benzyl monoselenide, 553. 

Benzyl sulphide, action of methyl iodide 
on, 1181. 

Benzy|-diethyl-sulphine iodide, 258. 

Benzy}-dimethyl-sulphine iodide, 258. 

Benzyl-selenious acid, 154. 

Benzyl-toluene, derivatives of, 69. 

Benzyl-toluene, secondary products ob- 
tained during the preparation of, 155. 

Bergamot-juice, acidity of, 931. 

Bile, human, composition of, 775. 

Bile-pigments, 95, 651. 

Bile-pigment in urine, 902. 

Bilirubin, reaction of, with bromine- 
vapour, 389. 

reaction of, with chlorine, 393. 
reactions of, with halogens, 389. 

—— reaction of, with iodine vapour, 

393. 
alleged transformation of, into the 
colouring matter of urine, 396. 

Bilirubin and _ bilirubates, Staedeler’s 
hypothesis respecting, 402. 

Bismuth ores from North America, 
429. 

Bismuth bromide, 133. 

Bisulphide of carbon-lamp, spectrum of 
Snell’s, 603. 

Bitartrate of potassium, solubility of, in 
various acids, 947. 

—— solubility of, in various salt 
solutions, 947. 
solubility of, in water, 946. 

Bituminous deposits of the valley of the 
Pescara, South Italy, 299. 

Biuret, formation of, 1187. 

Black bodies, determination of tie emis- 
sive power of, by the ice-calorimeter, 
38. 

Blasting oil, analysis of, 288. 

Bleaching powder, action of dilute 
mineral acids on, 713. 

—- calcic hypochlorite from, 
404. 

—— chemical constitution of, 
236, 422. 

Blood, coagulation of, as influenced by 
saline solutions, 1207. 

colouring matter of, 174. 

colouring matter of (hematin), 
does not contain iron, 279. 

part played by gases in the coagu- 
lation of, 372. 
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Blood, formation ocho colouring matter 


of urine from, 9 

—— quantity of oxygen which can be 
absorbed by, under various atmo- 
spheric pressures, 656. ~ 

Blood-corpuscles, red, behaviour of, to 
colouring matters and to tannic acid, 
1275. 

— colourless and red, relations of 
fibrin to, and on the origin of these 
corpuscles, 175. 

Blowers, gases evolved by, 793. 

Blue, a new alkaline solid, 923. 

Boiler-incrustation, preventives of, 676. 

Boiler-tubes, deposits in, 294. 

Bone, composition of, after varied feed- 
ing, 277. 

Bone-ash, absorption of gypsum by, 
386. 

Bones of the American buffalo, analysis 
of, 375. 

—— replacement of lime in, 95. 

Borax, influence of, on fermentation and 
putrefaction, 1286. 

Boric acid, estimation of, in presence of 
silicon and fluorine, 1288. 

Brain, chemical researches on, 92. 

Brass and bronze objects, coating of, 
with gold varnish, 1303. 

Brass and copper, deterioration of the 
colour of vermilion by contact with, 
673. 

Brettoniére and Croissant, new dyes of, 
300. 

Bromacetylene perbromide, identity of, 
with tribromacetylene bromide, 552. 
Bromamidotoluene-sulphonie acid, 369, 

370, 462. 

Bromide of bismuth, 133. 

Bromide of silver, action of differently 
refrangible rays on, 30. 

Bromides of acid radicles, decomposition 
of, 728. 

Bromine, action of, on alcohols, 245. 

— action of, on anhydrous chloral, 
877. 

— action of, on methyl acetate, 139. 

— action of, in presence of water, on 
bromo-pyrogallol and bromo-pyrocat- 
echin, 1. 

— action of, on protocatechuic acid, 
gallic acid, and tannin, 7. 

—— testing of, for bromoform, 1288. 

Bromobenzene and chlorobenzene, com- 
pounds of chloral with, 148. 

Bromobenzenesulphonic acids, 764, 895, 
1195. 

_Bromodiphenyl, 148. 

Bromoform, action of the copper-zine 
couple on, 510. 

—— testing of bromine for, 1288. 

Bromometatoluenesulphonic acid, 80. 
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Bromonitrobutane, 563. 

Bromonitrodiphenyl, 149. 

Bromonitrotoluenes, 888. 

Bromo - paramido - metatoluenesulphonic 
acid, 79. 

Bromo - paramid - orthotoluenesulphonic 
acid, formation of, 77. 

8-Bromopropionice coumarin, 12. 

Bromopropylene, constitution of ordi- 
nary, 50. 

Bromopyrocatechin, action of bromine 
on, in presence of water, 6. 

Bromopyrogallol, action of bromine on, 
in presence of water, 1. 

Bromotoluenesulphonie acids, 264. 

Bromozanaloin, 1270. 

Bronze, Japanese, 790. 

Bronze objects, coating of, with gold 
varnish, 1303. 

Brown spar and copper pyrites after 
cuprite, 873. 

Brucine, conversion of strychnine into, 
771. 

iodine-compounds of, 467. 

Bunsen’s method of estimating urea, 
simplification of, 105. 

Burette, new form of, 1297. 

Burial and cremation, 1304. 

Butane, bromonitro, 563. 

Butane, nitro, action of iron and acetic 
acid on, 562. 

action of nitrous acid on, 


562. 
Butane, phenyliso-, 1189. 
Butane, primary isonitro-, 561. 
Butter, estimation of, in milk, 1296. 
Butyl alcohol, some derivatives of 
secondary, 141. 
iso, oxidation of, 245. 
secondary, preparation of, 


626. 

Butylamine, formation of, from nitro- 
butane, 50, 561. 

Butylbromal butyl alcoholate, 245. 

Butyl mercaptan, 141. 

Butyl oxysulphide, 629. 

Butyl sulphide, 141. 

— action of nitric acid on normal, 
628. 

Butylsulphone, normal, preparation of, 
629. 

Butyric acid, action of, on codeine, 15. 

action of, on morphine, 16. 

Butyric acid (a-oxy-), 880. 

Butyric anhydride, action of, on co- 
deine, 16. 

action. of, on morphine, 18. 

Butyric fermentation, new kind of, 
910. 

Butyryl and benzoyl derivatives of mor- 
phine and codeine, 15. 

Buzxus sempervirens, alkaloid from, 178. 
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C. 


Cadmium, crystals of, 425. 
methods of estimating, 481, 780. 

Cesium and rubidium, new salts and 
reactions of, 612. 

Calamus oil, 91. 

Calamus Rotang, analysis of ash of the 
wood of, 910. 

Calaverite, 432, 

Calcite from Andreasberg, 1244. 

Calcium, detection of phosphates and 
oxalates of, in the ammonium sulphide 
group, 102. 

Calcium arsenate, a new, 738. 

Calcium carbonate, action of sulphur on, 
131. 

— action of sulphur on, in pre- 
sence of water, 735. 

Calcium chloride, basic, 337. 

Calcium hypochlorite from bleaching 
powder, 404. 

Calespar and quartz crystals, remark- 
able intergrowths of, from Schnee- 
berg in Saxony, 873. 

Caliche, a native sodium nitrate, 1166. 

Calico-printing, Schlumberger’s electro- 
plated cast-iron cylinders for, 196. 

Calisaya bark, Javanese, 184. 

Calisaya and conchinine, Javanese, 282. 

Calorific power and classification of 
coals, 295. 

Camphene, transformation of laurel 
camphor into, and the inverse trans- 
formation, 1192. 

Camphenes, 1192. 

Camphor, action of some monatomic 
sodium-alcohols on, 1193. 

oxidation products of, 456. 
true function of, 348. 

Camphor cymene, 59. 

Camphor of Ledum palustre, 1057. 

Camphor, monobrominated, 570. 

— monobromo- and dibromo-, 11938. 

Camphoric ‘acid, action of, on codeine, 
693. 
694. 

Camphors, synthesis of, by oxidation, 
1259. 

Cane-sugar, behaviour of, under the in- 
fluence of light, 748. 

hemimorphism of, 38. 

—— titration of glucose in presence of, 
666. 

Caoutchouec, influence of heat on the 
volume of, 1156. 

_Capillary tubes, influence of tempera- 
ture on the efflux - coefficient of 
liquids through, 329. 

Caprylic acid, amido-, 1007, 1012. 

Capsules, gold-lined, 480. 


action of, on morphine, 
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Carbides of iron and manganese, calori- 
metric investigation of the, 611. 

Carbohydrates, processes of decomposi- 
tion which occur in the animal body 
on feeding with, 652. 

Carbon, spectrum of, 327. 

use of Eggertz’ method of estima- 
ting, in the selection of steel, 1291. 

Carbon of white pig-iron, researches on 
the, 788. 

Carbon dioxide, absorption of, by so- 
dium salts, 864. 

absorption of, by solutions of 
neutral sodium phosphate, 1159.+ 

reduction of, to monoxide by 
means of ferrous phosphate, 1159. 

Carbon disulphi.le, action of, on. benzoin 
balsams and resins, 762. 

production of sulphocyanic 
acid from, 1183. 

Carbon disulphide and alcohol, effect of 
passing the mixed vapours of, over 
red-hot copper, 523. 

Carbon disulphide and nitrogen oxide 
lamp, and its application to photo- 
graphy, 294. 

Carbon monosulphide, 1236. 

Carbonaceous shales, effects of cold and 
pressure on gaseous products of distil- 
lation of, 856. 

Carbonate, ammonio-silver, 1162. 

Carbonate of calcium, action of sulphur 
on, 131, 612. 

action of sulphur on, in pre- 
sence of water, 735. 

Carbonate of sodium, preparation of, 
337. 

Carbonates, action of sulphur on, in 
presence of water, 336. 

determination of carbonic acid in, 
1050. 

—— acid, of potassium, sodium, and 
ammonium, solubility and dissociation 
of, 421. 

Carbonic acid, action of, on sodium 
acetate, 879. 

determination of, in air col- 
lected by the balloon “Le Zenith,” 
1051. 
— determination of, in carbon- 
ates, 1050. 
determination of, by Scheib- 

ler’s apparatus, 1049. 

supposed emission of, by the 
roots of plants, 903. 

Carbonyls, the, a new class of organic 
compounds, and the true function ot 
ordinary camphor, 348. : 

Carboxyl group, replacement of the, by 
amidogen, 769. 

Carboxyphenylmethyltrichloretliane, 


155. 
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Carburization of iron, limit of the, 789. 

Carnellite, occurrence of thallium in, 734. 

Cassiterite, pseudomorphic crystals of, 
from Cornwall, 684. 

Cast iron, manganiferous (Spiegels) , 790. 

Castor oil, behaviour of certain fluores- 
cent bodies in, 120. 

Catalytic processes, mechanics of, 997. 

Catechuic acid, 75. 

Catechutannic acid, 75. 

Cements for gas retorts, 1301. 

Cements of plaster and lime, new, 106. 

Cereals, occurrence of crystallisable 
sugar in germinating, 779. 

Chalk, behaviour of, to tartaric and 
citric solutions containing iron and 
aluminium, 990. 

— behaviour of, to tartaric and citric 
solutions containing phosphates, 991. 

— partia: neutralisation of lemon-juice 
with, 937. 

— red, 872. 

Chalkosiderite and andrewsite, 586. 

Char, presence of ferrous sulphide in, 
299. 

Charcoal, animal, notes on ;—presence of 
ferrous sulphide in char, 299. 

Chemical action, a case of reversed, 730. 

Chemical Society, Anniversary Meeting 
of the (March 30, 1875), 1308. 

balance-sheet of the (1874- 

1875), 1328. 

proceedings at the meetings 
of the, 1305. 

Cherry-laurel, essential oil of, 1258. 

Chestnut, influence of the chemical com- 
position of the soil on the growth of, 
97. 

Chicory and coffee, detection of adultera- 
tion in, 785. 

Chicory, detection of, in coffee, 1295. 

— estimation of, in coffee, 288. 

Chinoline bases, physiological action of, 
1276. 

Chlolesterin, density of, 247. 

Chloral, 349. 

— action of, on allyl alcohol, 878. 

—— action of aniline on, 349. 

— action of nitrous anhydride on, 
350. 

— action of the salts of aromatic 
bases on, 350. 

-—- action of toluidine on, 350. 

—— action of xylidine on, 350. 

— compounds of, with bromobenzene 
and chlorobenzene, 148. 

—— anhydrous, action of bromine on, 
877. 

Chloral and aldehyde, action of, on 
toluene, 154. 

Chloral and thymol, compound of, 159. 

Chloral urine, a new substance in, 1040. 
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Chloral hydrate, action of ammonium 
sulphide on, 142. 

a new body occurring in 

urine after ingestion of, 657. 

decomposition of, 351. 

mode of decomposition of, 56. 

Chloral, trichlorocrotonic, compound of, 
with benzene, 362. 

Chloraldehydes, action of potassium 
cyanide on, 351. 

Chlorhydrinimide, distillation-products 
of, 653. 

Chlorhydrosulphurie acid, action of, on 
the aleohols, 875. 

Chloride, ferrous, heat of oxidation of, 
226. 

Chloride of lime, distillation of dry, 
after addition of one-fifth normal 
nitric, hydrochloric, and sulphuric 
acids, 722. 

distillation of solutions of, 
after addition of one-fifth normal 
nitric, hydrochloric, and sulphuric 
acids, 716. 

Chlorides, Groves’ method of preparing, 
308. 

acid, action of, on amides, 563. 

acid, note on preparation of, 879. 

alkaline, formation of, from the 
sulphates, by ignition with ammonium 
chloride, 103. 

of the alkali-metals and alkaline 
earth-metals, electric conductivity of, 
in aqueous solution, 1149. 

of fatty acids, heat evolved in de- 
composition of, 631. 

—- organic, action of potassium cya- 
nide on, 564. 

Chlorine, action of, on protocatechuic 
acid and on pyrogallol. 10. 

action of, on pyrogallol, 704. 

determination of, in presence of 
sulphurous acid, 185. 

estimation of, in urine, 1058. 

influence of, upon the properties of 
certain metals, 387. 

hydrate, constitution of, 732. 

Chlorine and the alkalis, determination 
of, in vegetable and animal substances, 
186. 

Chlorite of potassium, behaviour of, to 
phosphorus oxychloride, 1000. 

Chlorobenzene and bromobenzene, com- 
pounds of chloral with, 148. 

Chlorocarbonie ether, action of, on am- 
monium sulphocyanate, 358. 

Chlorodiphenyl, 149. 

Chloroform, 439. 

action of the copper-zine couple on, 
508. 

some reactions of metallic sodium 
with, 746. 
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Chloronitraniline, 648. 
Chloronitrophenols, correction of former 
notices on, 364. 
nae comer tee smmere acid, 157. 
-Chlorophenol-sulphonic acid, 158. 
Chlorophenylsulphocarbimide (chloro- 
phenylic mustard-oil) and its deriva- 
tives, 1200. 
Chlorophyll, 371. 
spectrum of, 171. 
Chlorosalicylic acids, 1195. 
Chlorozanaloin, 1270. 
Cholecyanin and choletelin, 901. 
Choletelin and cholecyanin, 901. 
Chrome-alum, molecular equilibrium of 
solutions of, 427. 
solutions of, 238, 730. 
Chrome- “green, cheap, 791. 
—— Plessy’s, 673. 

Chrome-yellow and chrome-orange for 
paper-staining, preparation of, 923. 
Chromic acid as an oxidising agent, 227. 

Chromium salts, reactions of, 1164. 
Chrysarobine, 1269. 
Chrysene, 254, 1190. 
and on the compounds obtained 
by decomposing benzene at a high 
temperature, 760. 
fluorescent relations of, 469. 
—— dioxyquinone of (chrysezarin), 760. 
Chrysenin, 91. 
Chrysezarin, 760. 
Chyle, analysis of supposed, from a 
lymphatic fistula, 902. 
Cinchomeronice acid, 89. 
Cinchona Calisaya of J ava, 909. 
Cinchonine, 87. 
— iodine-compounds of, 467. 
Cinchoninic acid, 88. 

Cinnabar, action of light on, 42. 
quantitative analysis of, 913. 
Cinnamic acid, presence of, in tea, 388. 
Citraconic acid, the crotonic acid from, 

632. 
Citratartaric acid, conversion of oxyci- 
traconic acid into, 1253. 
Citrate of calcium, analysis of commer- 
cial, 940. 
solubility of, in ammonium 
salts, 940. 
—— solubility of, in water, 939. 
—— —— water retained by, at 100°, 
938. 
Citrates, determination of, in lemon- 
juice, 931. 
quantity of, in concentrated ber- 
gamot-juice, 933. 
quantity of, in raw and concen- 
trated juice, 932. 
quantity of, in raw lime-juice, 
934. 
Citric acid, action of sodium on, 750. 
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Citric acid, behaviour of phosphates of 
iron and aluminium in, 993. 
conditions under which the 
water of, is lost, 928. 
— — contraction on dilution of, 929, 
direct determination of, in 
citric acid liquors, 942. 

direct determination of, in 
lemon, bergamot, and lime juice, 934. 

Citric acid liquors, determination of 
free sulphuric acid in, 941. 

determination of total organic 
acids in, 942. 

Citric acid, proportion of, to acidity, in 

lemon, bergamot, and lime juice, 935. 

proportion of, to total organic 
acids in lemon, bergamot, and lime 
juice, 935. 

titration of, 929. 

waiter in commercial, 927. 

Citric and tartaric acid, chemistry of, 
925. 

Citric and tartaric solutions containing 
iron and aluminium, behaviour of 
chalk to, 990. 

containing phosphates, be- 
haviour of chalk to, 991. 

Citric group of acids, constitution of 
the, 1176. 

Citrometer, 930. 

Clarite, 740. 

Clay, blue matter occurring in, 1241. 

suspension of, in water, 37. 
red, 872. 

Clay-slates and clays, crystalline consti- 
tuents of, 873. 

Clay-ironstones containing pyrites, esti- 
mation of iron in, 583. 

Clay and clay-slate, evolution of heat on 
adding water to, 530. 

Clays, plasticity and shrinking of, 1298. 

Cleavage - surfaces of erystalline hy- 
drates, dissociation at the, 606. 

Clinochlore from Chester in Pennsyl- 
vania, 545. 

Cloves, action of baryta on oil of, 113. 

Coal in Russia, 737, 1241. 

Coal, evolution of heat on adding water 
to, 530. 

gases evolved by boring into, 793. 

Coal and coke, determination of sulphur 
in, 383. 

Coal gas, behaviour of, when heated out 
of contact with the air, 137. 

Coal oils, use of, in the preparation of 
alkaloids, &c., 1264. 

Coals, _ power and classification 
of, 2 

Coals eel the South Wales Basin, gases 
enclosed in, 793. 

Coals and lignites, Russian, 107. 

Coal-tar oil, diphenyl in, 637. 
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Coal-tar products, composition and 
physiological effects of, 280. 

Coating brass and bronze objects with 
gold varnish, 1303. 

Coating iron and steel with copper, 672. 

Cobalt, hexatomic compounds of, 535. 

Codeine, action of benzoic anhydride on, 
21. 

—— action of butyric acid on, 15. 

— action of butyric anhydride on, 16. 

—— action of camphoric acid on, 693. 

—— action of oxalic acid on, 696. 

— action of succinic acid on, 689. 

— action of tartaric acid on, 695. 

Codeine and morphine, action of poly- 
basic acids on, 689. 

butyryl and benzoyl deriva- 
tives of, 15. 

Codeine and morphine derivatives, acety- 
lated, and analogous products, action 
of ethyl iodide on, 318. 

Codeine and morphine, acetylated, action 
of sodium ethylate on, 323. 

Ceerulignone, action of strong sulphuric 
acid on, 1021. 

Coffee adulteration, 388. 

estimation of chicory in, 288. 

— testing of, 1294. 

Coffee and chicory, detection of adultera- 
tion in, 785. 

Cohesion and vapour-density, 1154. 

Coke and coal, determination of sulphur 
in, 383. 

Cold and pressure, effects of, on gaseous 
products of distillation of carbonaceous 
shales, 856. 

Collodion layers, physical properties of, 
726. 

Colloid degeneration, 658. 

Coloph-alumina, 255. 

Colophthalene, 255. 

Colorimetric method for determining 
iron in waters, 285. 

Colour, process for the estimation of, in 
water, 1052. 

Coloured liquids, glasses and vapours, 
spectral analysis of, 412. 

Colouring of metals, 922. 

Colouring matter analogous to Magdala- 
red, 169. 

Colouring matter of the blood, 174. 

Colouring matter, purple, derived from 
cyanogen, 565. 

Colouring matters, abnormal action of 
many, on the susceptibility to light 
of photographic plates, 604. 

Colouring matters of madder, researches 
on the, 387. 

Combustion, influence of pressure on, 
1234. 

— imperfect, of illuminating gas, pro- 
cesses which take place in the, 137. 
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Combustion, physiological, in living or- 
ganisms, 1042. 

Conchinine and Javanese calisaya, 282. 

Conchinine sulphate, testing of, 918. 

Condensation during the formation of 
fluid or solid compounds, 417. 

Conductivity, electric, of fused salts, 30. 

unilateral, 38. 

Contact theory, new, of the galvanic cell, 
123. 

Copper, coating of steel and iron with, 
672. 

estimation of, in minium, 1291. 

estimation of, by standard solu- 

tions, 382. 

presence of, in the animal organ- 

ism, 477. 

volumetric estimation of, 186. 

Copper alloys, Japanese, 922. 

Copper and brass, deterioration of the 
colour of vermilion by contact with, 
673. 

Copper and iron, sulphuration of, by a 
mineral water, 1168. 

Copper and silver, liquation, fusibility 
and density of certain alloys of, 
736. 

Copper and silver acetylides, 745. 

Copper pyrites and brown spar after 
cuprite, 873. 

Copper-ruby glass and cognate varieties, 
485. 

Copper-zine couple, action of the, on 
organic bodies. Part VIII. On chlo- 
roform, bromoform, and iodoform, 
508. 

Coprolites, Cambridge, note on the 
analysis of, 913. 

Cordierite, pseudomorphs of, 625. 

Cornish minerals, notices of, 736. 

Corpses, examination of, for alkaloids, 
293. 

Corpuscles, blood-, colourless and red, 
origin of, 175. 

Cotarnine, 573. 

conversion of, into hydrocotarnine, 
573. 

Cotarnine and hydrocotarnine, physio- 
logical action of, 585. 

Coumarin and argentic oxide, 854. 

Coumarin, metallic derivatives of, 850, 
853. 

—— £-bromopropionic, 12. 

—— f-dibromopropionic, 13. 

propionic, and some of its deriva- 
tives, 10. 

Council and Officers of the Chemical 
Society for the Session 1875-76, 
election of, 1327. 

Creasote from beechwood, 568. 

Creatine, aromatic compounds analo- 
gous to, 1031. 
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Creatine, substitution of meéreury for 
hydrogen in, 756. 

Creatines, aromatic, and isomerides, 648. 

Cremation and burial, 676, 1304. 

Cresol, nitro-, 256. 

Cresol of oxyuvitic acid, 1261. 

Cresols, dinitro-, 1022. 

Cresolsulphonie acid, bromo-, 370. 

Cresolsulphonic acid, ortho-, conversion 
of metabromotoluene-orthosulphonic 
acid into, 799. 

Croissant and Bretonniére, new dyes of, 
300. 

Cronstedtite, 1165. 

Crotonic acid from citraconic acid, 632. 

Crotonic acid obtainable from mesaconic 
acid, 750. 

Crucibles, gold-lined, 480. 

—— new method of supporting, in gas 
furnaces, 677. 

Cryohydrates, 531. 

Cryptogamic life, conversion of alcohol 
into ethyl acetate by the (supposed) 
agency of, 284. 

Cryptogams, occurrence of aluminium 
in certain, 283. 

Crystal, unequal solubility of different 
faces of the same, 729. 

Crystallisation and solution, theory of, 
1235. 

Crystallisation-water, molecular volume 
of, 1157. 

Crystals, pseudomorphic, having the 
form of orthoclase, 684. 

Crystals, Senarmont’s method of deter- 
mining the isothermal surfaces of, 38. 

Crystal zones, simple law for the de- 
velopment and grouping of, 38. 

Cupreous iron pyrites, extraction of 
silver from, 921. ‘ 

Cupric chloride, action of, on mercuric 
sulphide, 132. 

colour of, 206. 

Cupric glucosate, 630. 

Cupric phosphate (veszelyite) from the 
Banat, 546. 

Cupric sulphate, dissociation of, 426. 

Cuprous chloride, 342. 

behaviour of, to a solution of 
silver nitrate, 612. 

-— —— method of titration founded 
on the conv.rsion of, into cupric 
chloride, 1286. 

Cuprous sulpharsenate, native, 46. 

Cuprous sulphide, behaviour of, to a 
solution of silver nitrate, 133. 

Current, distribution of, in electrolytes, 
123. 

— secondary, 38. 

Cyamidacetic acid, 1185. 

Cyamides, metallic, 1184. 

Cyanacetic acid, 251. 
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Cyanacetic and malonic acids, contribu- 
tions to the knowledge of, 357. 

Cyanamide, 445, 146, 1184. 

formation of sulphurea from, 632. 

Cyanate of benzyl, lu24. 

Cyanate of tolylene, 274. 

Cyanide of potassium, action of, on 
chloraldehydes, 351. 

Cyanide of potassium, action of, on 
organic chlorides, 564. 

Cyanides, non-poisonous double, detec- 
tion of potassium cyanide in presence 
of, 384, 

Cyanocarbonate, ethylic, conversion of 
into glycocine, 755. 

Cyanocarbonie acid, its ethers and de- 
rivatives, 447. 

Cyanogen, purple colouring matter de- 
rived from, 565. 

Cyanogen chloride, danger of preparing, 
1183. 

Cyanopheny] alcohol, 1241. 

Cyanophenyl chloride (iso), 270. 

Cyanurate of oxamethane, 564. 

Cymenes, 59. 

Cy mene-sulphonic acid, new, 265. 

Cynene, 371. 


D. 


Dampness of the walls of houses, and its 
quantitative determination, 286. 

Datolite, garnet, and idocrase, associa- 
tion of, 136. 

Dawsonite, 617. 

Decomposition, processes of, which occur 
in the animal body on feeding with 
meat and carpohydrates, and with 
carbohydrates alone, 652. 

Dehydration, synthesis by. Derivatives 
of monochloraldehyde and aromatic 
hydrocarbons, 361. 

Dehydrotriacetonamine, 352. 

Delvauxite, 739. 

Density and elasticity of gases, relation 
between the variations of, at pressures 
less than one atmosphere, 38. 

Deoxybenzoin, 1190. 

Detonating gas, apparatus for the safe 
evolution and combustion of, 38. 

Deutsch Kreutzer Sauerbrunnen (8 
Hungarian mineral water), analysis of, 
243. 

Dextrin, 247. 

Dextrin and _ sugar, 
barley for, 906. 

Dextromalic acid, a new, 1252. 

Diacetonamine, 352. 

Diacetonamine, action of heat on, 566. 

Diacetyl-codeine ethiodide, 318. 


examination . of 
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a-Diacetyl-dibenzoyl-morphine __ ethio- 
dide, 323. 
a-Diacetyl-morphine, action of benzoic 
anhydride on, 25. 
y-Diacetyl-morphine 
321. 
Diacetyl-morphines, isomeric, 315. 
Diacrylic acid, 355. 
Diallyl compounds, 51. 
Diamidobenzanilide, 271. 
Diamidobenzoic acid, formation of, 72, 
645. 
Diamines, derivatives of, 1036. 
Diastatic ferment in vetch seeds, 1286. 
Diazo-amido-compounds, 463. 
Diazobenzene, phosphorus 
analogous to, 1203. 
a-Diazobenzene-sulphonic acid, 1029. 
Diazo-compounds, constitution of, 166, 
570. 
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Diazo-cresol, 256. 

Diazophenyl-compounds, 1202. 

Diazoxybenzoic acid, 645. 

action of fuming nitric acid 
on, 645. 

action of tin and hydrochloric 
acid on, 645. 

Dibenzhydroxamie acid, formation of 
dipheny! urea from, and conversion of 
benzoic acid into aniline, 768. 

Dibenzoyl-codeine ethiodide, 322. 

Dibenzoyl-phenyl-hydrazin, 1035. 

Dibenzoyl-tolyl-hydrazin, 1035. 

Dibenzyl, action of sulphur on, 1190. 

Dibenzyl-acetic acid, 73. 

Dibenzy] diselenide, 154. 

Dibenzyl-fluorescein, 159. 

Dibenzyl-methane, formation of, 74. 

Dibromacetate, ethylic, preparation of, 
1004. 

Dibromacrolein, 143. . 

a-Dibromamidobenzene-sulphonic acid, 
1028. 

Dibromide of propionic coumarin, 14. 

Dibromobenzenes, isomeric, 758. 

Dibromob nzoic acid, 892. 

Dibromodimethylphenyl-methane, 151. 

Dibromodimethylphenyltrichlorethane, 
154. 

Dibromodiphenyl, 149. 

Dibromomethylanthracene, 155. 

Dibromonitroethane, 245. 

8-Dibromopropionic coumarin, 13. 

Dibromorthotoluene - sulphonic 
370. 

Dibutyryl-codeine ethiodide, 321. 

Dibutyryl-morphine ethiodide, 322. 

Dicarbonie acids from benzene-disulpho- 
nic acids, 1026. 

Dichloracetate, ethyl-phenylic, 1025. 


ethiodide, 320, 


compound 


decomposition of, by water, 


acid, 
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Dichloraldehyde, crystalline modifica- 
tion of, 630. 

Dichlorhydrin, action of aniline on, 770, 
1033. 

Dichlorobenzene (1 : 3) and its deriva- 
tives, 759. 

B-Dichlorobenzoic acid, 1194. 

Dichlorodimethylphenyl-methane, 152. 

Dichloronitrobenzene, action of an alco- 
holic solution of potassium hydrate 
on, 759. 

Dichloropropionic acid from pyruvic 
acid, action of silver oxide on the 
ether of, 353. 

Dicodeine, action of acetic anhydride on, 
312. 

Dicyanodiamide, formation of, from 
cyanamide, 1184. 

Dicyanodiamidine, 446. 

Didymium, researches on, 340. 

Didymium salts, 340. 

Dielectric constants of insulators, experi- 
mental determination of, 38. 

Dielectric media, law of electric and 
magnetic forces in, and their relation 
to the theory of light, 955. 

Diethylanilinesulphonic acid, 164. 

Diethyl-carbinol, a new isomeride of 
amyl alcohol, preparation of, 627. 

Diethylearbonate of guanidine, 755. 

Diethylic ether of xanthacetic acid, 1255. 

Diethylphenylphosphine, 1203. 

Diethylstilbene, 361. 

Diffraction - spectrum, photography of 
the ultra-violet rays of, 38. 

Diffusion between dry and moist air, 
127. 

Diffusion, simultaneous, of certain salts, 
35. 

Digestion, pancreatic, 479. 

formation of aspartic acid 
in, 374. 
Digitalin, chemical nature of, 650. 
extraction of crystallised, 276. 

Digitalin and digitalein, 1267. 

Digitalis purpurea, crystallisable prin- 
ciple from, 1266. 

Digitonin, 1267. 

Digitoxin, 1266. 

Dihydrotriacetonamine, composition of 
the platinum compound of, 885. 

Di-isopropyl ketone, 247. 

Dimethoxyphenylmethane, 158. 

Dimethylaniline, derivatives of, 1200. 

Dimethylaniline-sul phonic acid, 164. 

Dimethylbenzhydrol, 151. 

Dimethylbenzophenone, 151. 

Dimethyloxamide, action of phosphorus 
pentachloride on, 565. — 

Dimethylphenylethane, 155. 

Dimethylphenylmethane, 151. 

Dimethylphenylphosphine, 1204. 
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Dimethylic dinitrosalicylate, 71. 
Dimethylphenyltrichlorethane, 154. 
Dimonobromophenyltrichlorethane, 148. 
Dimonobromophenyltrichlorethene, 148. 
Dimonochlorophenylchlorethane, 148. 
Dimonochlorphenyltrichlorethane, 148. 
Dinaphthylmethane and its derivatives, 
455. 
Dinitranthranilate of ammonium, 71. 
Dinitrobenzanilide, 270. 
Dinitrobenzene, action of sodium-amal- 
gam on, 646. 
Dinitrobenzene-disulphonic acid, 765. 
Dinitrobenzoic acid, action of sodium 
amalgam on, melting at 179°, 645. 
Dinitrobenzoic acid, action of sodium 
amalgam on, melting at 204°, 644. 
Dinitrobenzylmethane, formation of, 74. 
Dinitrocarbanilide, 166. 
Dinitrocresols, 1022. 
Dinitrodimethylphenyltrichlorethane, 
154. 
Dinitrodimonobromophenyltrichlor- 
ethane, 148. ~ 
Dinitrodimonochlorophenyltrichlor- 
ethane, 148. 
Dinitrodiphenyl, 149. 
Dinitrodiphenylguanidine, 166. 
Dinitroethane, 1182. 
Dinitrophenetol, preparation of, 1022. 
Dinitrosalicylic acid, 71. 
Dinitrotolyl-phenyl ketone, formation 
of, 69. 
Dioxybenzene and nitrophenol, 64. 
Dioxybenzoic acid, constitution of, 365. 
Dioxymaleic acid, preparation and pro- 
perties of, 356. 
Dioxyphenylethane, 158. 
Dioxyphenyltrichlorethane, 158. 
— of chrysene (chrysezarin), 
60 


Diparapicrylamine, 165. 

Diphenyl, 148, 1258. 

—— action of methylal on, 151. 

in coal-tar oil, 637. 

Diphenyl- and diphenylene-compounds, 
differences between the boiling points 
of, 454. 

Diphenylene ketone, products of decom- 
position of, 457. 

Diphenylcarbonic or paraphenylbenzoic 
acid, 149. 

Diphenyl-compounds, formation of, with- 
in the molecule, 274. 

Diphenyl-dimethylethane, formation of, 
65. 


Diphenylethylene, 361. 

Diphenylguanidine, 85, 87. 

—— formation of, by the action of ani- 
line on mercuric fulminate, 165. 

ar een, action of heat on, 


Diphenylmethane, decomposition of, by 
heat, 276. 

Diphenylmethylphenylmethane, 153. 

Diphenylphenylenemethane, 153. 

Diphenylphenyl ketone, formation of, 
by oxidation of diphenylphenylme- 
thane, 152. 

Diphenylphenylmethane, formation of 
methylanthracene from, 152. 

Diphenyl-tolylene disulphocarbamide, 
1036. 

Diphenyl, trimethylhexoxy-, 761. 

Diphenyl-urea, formation of, from di- 
benzhydroxamic acid, and conversion 
of benzoic acid into aniline, 768. 

Dissociation at the cleavage-surface of 
crystalline hydrates, 606. 

Distillation, fractional, improved appa- 
ratus for, 128, 606. 

Ditaine, notice on a substance named, 
773. 

Ditartaric acid, qualitative reactions of, 
943. 

— search for, in tartaric liquors, 
986. 

Dithymylethane and dithymylethene, 
formation of, by reduction of dithymyl- 
trichlorethane, 159. 

Dithymyl-trichlorethane, 159. 

Ditolyl-ethene, 361. 

Dolerites, microscopic structure and 
composition of British carboniferous, 
873. 

Dolomitic limestone, Portland cement 
from, 672. 

Dress materials, poisonous, 1304. 

Dry a moist air, diffusion between, 
127. 

Durangite, crystalline form and optical 

* properties of, 869. 

Dyes, new, of Croissant and Bretonniére, 
300. 

produced by action of nitrous acid 
on the aromatic oxy-compounds, 167. 

Dye-stuffs, testing of, 193. 

Dye-works, treatment of waste liquors 
from, 676. 

Dynamical evidence of the molecular 
constitution of bodies, 493. 


E. 


Earths, metals of the rarer, quantiva- 
lence of the, 1001. 

Ebullition, intermittent, 864. 

Echinodermata and tunicata, mineral 
constituents of, 903. 

Egg, albumins of white of, 92. 

Eggs, decomposition of, 175. 
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Eggs, spontaneous changes in, 1210. 

Elasticity, Siljestrém’s experiments on 
the changes of, in rarefied gases, 231. 

Elasticity and density of gas, relations 
between the variations of, at pressures 
less than one atmosphere, 38. 

Electric conductivity of the chlorides of 
the alkalis and alkaline earths, and of 
nitric acid in aqueous solution, 1149. 

of fused salts, 30, 996. 

of saline solutions, depend- 
ence of the, upon the amount of salt 
contained in them, and on their tem- 
perature, 605. 

—- of woody bodies and other bad 
conductors, 121. 
Electric current, is it an ether-current, 


— 


Electric currents produced by non- 
simultaneous immersion of mercury 
electrodes in different liquids, 414. 

Electric discharge, influence of different 
kinds of, on the amount of ozone 
formed, 607. 

Electric problems, geometric solution of 
some, 38. 

Electric and magnetic forces, laws of, in 
dielectric and magnetic media, and 
their relation to the theory of light, 
995. 

Electricity, action of, on flames, solid 
bodies, and gases, 38. 

Electricity produced in mechanical ac- 
tions, 38. 

Electrocapillary actions, 529. 

Electrocapillary currents, action of bat- 
tery currents in conjunction with, 
328. , 

Electrocapillary forces, operation of, in 
the phenomena of nutrition, 528. 

Electro-chemical manipulation of oils 
and other non-conducting substances, 
328. 

Electrolytes, distribution of the current 
in, 123. 

Electromotive force of palladium in the 
gas battery, 123. 

Electroplated cast-iron cylinders for 
calico printing, Schlumberger’s, 96. 

Eosin, 571. 

Epidote and magnesia-mica, corrosion- 
figures of, 873. 

Equivalence and transformation of the 
chemical forces, 33. 

Ergot and its liquid extract, 1272. 

Eruption of Nisyros, recent, 48. 

Erythroxyanthraquinone, 67. 

Eserine, neutral hydrobromide of, 1269. 

Ethane, dibromonitro-, 245. 

dinitro-, 1182. 
— nitro-, 445. 
-—— tetrabromo-, identity of the bro- 
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minated derivatives of, with those of 
acetylene perbromide, 625. 

Ethanes, nitro-, 632. 

Ethene, new method of forming acro- 
lein from, 348. 

distinction between the two iso- 
meric derivatives of, having the for- 
mula C,Cl, Bro, 1245. 

Ethene bromide, action of, on dilute aleo- 
hol in presence of ethene acetate, 
1172. 

reaction of, with dilute alco- 
hol, in presence of ethene acetate, 
747. 

Ethene dibenzhydroxamate, 768. 

Ethene diphenyl- and ditolyl-, 361. 

Ethene selenicyanate, 144. 

Ethene (tribrom-) bromide and bromace- 
tylene perbromide, identity of, 552. 
Ethene-disulphonie acid, action of phos- 

phorus pentachloride on, 140. 

Ether of dichloropropionic acid frora 
pyruvic acid, action of silver oxide 
on, 353. 

Etherification of glycol, note on, 51. 

Ethers of aromatic hydroxamic acids, 766. 

Ethers, titanic, 441. 

Ethidene-compound, singular formation 
of, 140. 

Ethidene oxychloride, action of, on zine- 
ethyl, 554. 

Ethyl alcohol, action of electrolytic - 
oxygen on, 440. 

detection of amyl alcohol in 
presence of, 785. 
—— estimation of, in methyl 
alcohol, 1292. 
occurrence of, in the vegetable 
kingdom, 1247. 
-— presence of, in crude wood 
spirit, 1004. 

Ethyl anisbenzhydroxamate, 767. 

Ethyl bases, separation of, by ethyl 
oxalate, 1187. 

Ethyl benzanishydroxamate, 767. 

Ethyl citrate, action of sodium amalgam 
on, 1252. 

Ethyl cyanocarbonate, conversion of, 
into glycocine, 754. 

Ethyl dibenzhydroxamate, 766. 

Ethyl dibromacetate, preparation of, 
1004, 

Ethyl dinitro-salicylate, 71. 

Ethyl iodide, action of, on acetylated 
morphine and codeine derivatives and 
analogous products, 318. 

action of, on narceine, 703. 

— action of, on tetracodeine and 
octacetyl-tetracodeine, 314. 

Ethyl phosphite, constitution of, 440. 

Ethyl succinate, action of potassium on, 
1251. 


1378 


Ethyl sulphite, constitution of, 139. 

Ethyl thiacetate, 258. 

Ethylamine nitrate, action of nitric acid 
on mercury in presence of, 842. 

Ethylaniline-rulphonic acid, 164. 

Ethylate of sodium, action of, on acety- 
lated codeine and morphine, 323. 

Ethylate of sodium, action of silicon 
fluoride on, 1171. 

Ethyl-benzene-sulphonic acids, 162. 

Ethyl-benzhydroxamiec acid, 766. 

Ethylene. See Ethene. 

Ethylic ethyl-sulphonate, 57. 

Ethylidene. See Ethidene. 

Ethylnitrolic acid, 557. 

new method of preparing, 57. 

Ethyl-phenol-sulphonic acid, 162. 

Ethyl-sulphinic (ethyl-sulphurous) acid, 
products of the oxidation of, by nitric 
acid, 343. 

Ethyl-sulphonate, ethylic, 57. 

Ethylthiosulphate, sodic, 687. 

Ethyltoluene, 1189. 

Ethyltoluene, meta-, 455. 

Eucalyptus oil, 371. 

Euchlorine, 1157. 

Eudiometer, a new, 788. 

Euthyoptic spectroscope, simple, 38. 

Evaporation of sugar, evolution of red 
fumes during the, in the vacuum 
pans, 108. 

Explosive bodies, analogy between the 
decomposition of certain, and the 
disengagement.of gases from super- 
saturated solutions, 417. 

experimental researches on, 


126. 
Exsiccator for drying in rarefied air 
without the use of the air-pump, 38. 


F. 


Faraday lecture, March 18, 1875.—On 
the life-work of Liebig in experimental 
and philosophic chemistry: by A. W. 
Hofmann, F.R.S., 1065. 

Fassaite from Santorin lava, 624. 

Fat formation of, in the animal body, 
173. 

Fatty acids, hydrocarbons produced in 
the distillation of crude, 1244. 

researches on the, and their 
alkaline salts, 1005. 

Fatty bodies, decomposition of neutral, 
1178. 

Fatty series, nitro-compounds »f the, 557. 

— oxidation of the oxyacids of, 
880. 

Feculometer for testing potato starch, 
385. 
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Feeding cakes, occurrence of metallic 
tin in, 381. 

Feeding of pigs, experiments on the, 
1278. 

Fehling’s solution, decomposition of ; 
titration of glucose in presence of 
cane-sugar, 666. 

Fehling’s solution, influence of boiling 
distilled water on, 482. 

Feliows deceased in 1874, obituary 
notices of, 1309. 

Felsite porphyries, augitic, near Leip- 
zig, 624. 

Felspar, metamorphosed, from Ckyn, 
in Bohemia, 545. 

Felspars, triclinic, constitution of, 741. 
Ferment, alcoholic, behaviour of, in an 
atmosphere free from oxygen, 185. 
Ferment, diastatic, in vetch seeds, 1286. 
Ferment of the liver, action of acids and 

alkalis on, 1210. 

Ferment, unorganised, and its actions, 
662. 

Fermentation, 185, 662. 

history of, 284. 
—— influence of borax on, 1286. 
power of salicylic acid to arrest, 
459, 460. 
alcoholic, 284. 
butyric, new kind of, 910. 
marsh-gas, 1209. 

Fermentation of must, 792. 

influence of a high tempera- 
ture on the, 492. 

Fermentation, viscous, observations on, 
1285. 

Fermentation of water-plants, 1285. 

Ferments, chemical and physiological, 
1208. 

Ferric oxide prepared from meteoric 
iron, magnetic anomaly of, 426. 

Ferric sulphide, 238. 

Ferrous chloride, heat of oxidation of, 
226. 

Ferrous oxide, estimation of, in sili- 
cates, 286. 

Ferrous sulphide, presence of, in char, 


Fertilisation of tea plantations, arti- 
ficial, 1223. 

Fibrin, relations of, to colourless and 
red blood-corpuscles, and on the origin 
of these corpuscles, 175. 

Field experiments on permanent pas- 
ture, 98. 

Filtration under pressure, 38. 

Firs, seedling, experiments on the che- 
mistry of, 1280. 

Fistula, lymphatic, analysis of supposed 
chyle from, 902. 

Flames, cause of the luminosity and 
non-luminosity of, 603. 
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Flames containing iodine, formation of 
jodie acid in, 6U8. 
Flames, solid bodies, and gases, action 
of eleciricity on, 38. 
Flames, theory of luminous, 1149. 
Fiesh meal, 1061. 
Fluorene, 456. 
attempts to produce, 254. 
Fluorescein and phthalein-orcein, 159. 
Fluorescence, 528. 
Fluorescent bodies, behaviour of certain, 
in castor oil, 120. 
Fluoride, arsenious, 239. 
Fluorspar, triakisoctohedrons of, from 
Strigau, 625. 
Fodder plants of the Roman Campagna, 
1046. 
Forces, chemical, equivalence and trans- 
formation of, 33. 
Forests, investigations on the chemistry 
of, 1279. 
Formate, methylic, and formic aldehyde, 
876. 
Formic and acetic acids, mutual dis- 
placement of, 1175. 
Formic acid, crystallisable, new method 
of obtaining, 1250. 
preparation of crystallisable, 
749. 
Formic aldehyde and methylic formate, 
876. 
Formoguanamine, 754, 1201. 
Formule, dissected, relations between, 
and affinity, 228. 
structural, 862. 
Foxglove, active principles of, 1266. 
Freezing agent, use of methyl-ether as a, 
488 


Freezing apparatus, Carré’s, easy pro- 
duction of very low temperatures by 
means of, 1235. 

Freezing of spirits and wines, 489. 

Friction, action of, in liberating gas 
from solutions, 330. 

Frothing point, occurrence of an inter- 
mediate, in determining the hardness 
of certain waters, 1287. 

Fruit of Lithospermum officinale, analy- 
sis of the asiies of, 910. 

Fruits, formation of sugar in, 904. 

Fulgurite found at Elspert, Gelders, 
1166. 

Fulminates, action of aniline on, 164. 

Fumaric acid and non-rotating malic 
acid, production of, from glyceric 
acid, 357. 

Fungi, functions of, 380. 

saccharine matter contained in, 
380. 
Fungus, effect of, on tartrates, 968. 
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G. 


Galena, crystallisation of, 625. 

Gallic acid, note on Procter’s reaction 
for, 105. 

Gallic acid and tannin, action of bro- 
mine on, 9. 

Gallic, pyrogullic, and tannic acids, esti- 
mation of, 1054. 

Galvanic battery, function of the per- 
oxides in, 222. 

Galvanic cell, new contact theory of, 
123. 

Galvanic circuit, resistance of a, 529. 

Galvanic polarization, researches on, 
and on the distribution of the current- 
in electrolytes, 123. 

Galvanometer, absolute, 38. 

Galvanoscope, capillary, constructed by 
W. Siemens, 38. 

Garnet from Geyer in Saxony, 626. 

Garnet, idocrase, and datolite, associa- 
tion of, 136. 

Gas, action of solids and of friction in 
liberating, from solutions, 330. 

Gas contained in apples, 601. 

Gas, composition of an inflammable, 
issuing from the silt-bed in Belfast, 
242. 

illuminating, processes which take 
place in the imperfect combustion of, 
137. 

Gas apparatus, convenient, 998. 

Gas battery, electromotive force of pal- 
ladium in, 123. 

Gas-burners, glass, new arrangement 
for, 1236. 

Gases, action of magnets on rarefied, en- 
closed in capillary tubes, and tra- 
versed by induction currents, 726. 

analogy between the disengage- 
ment from supersaturated solutions 
aud the decomposition of certain ex- 
plosive bodies, 417. 

diffusion of, through walls of soap- 
bubbles, 231; 1157. 

enclosed in coals from the South 
Wales basin, and gases evolved by 
blowers and by boring into the coal 
itself, 793. 

method of measuring the specific 
heat of, 328. 

—-— mixture of, 1153. 

part played by, in the coagulation 
of blood, 372. 

—— rarefied, Siljestrém’s experiments 
on the changes of elasticity in, 
231. 

relations between the variations of 
density and elasticity of, at pressures 
less than one atmosphere, 38. 
Gases, spectra of, 527. 
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Gases, variability of the spectra of in- 
candescent, 119. 

—— volcanic, in the island of St. Paul’s, 
analysis of, 1242. 

Gas-flames, formation of sulphates by, 
130. 

Gas-furnaces, new method of supporting 
crucibles in, 677. 

Gas-generator, Thum’s, in Sunderland, 
108. 

Gas-retorts, cements for, 1301. 

Gas works, investigatien of several am- 
monia liquors from, 195. 

Gaseous, liquid, and solid states of 
water-substance, 126. 

Gasometric methods of analysing tartar, 
959. 

Gastric juice, source of acid of, 92. 

Gelatigenous tissues, digestibility of, 


value of, in nutrition, 94. 

Gentisin, 571. 

Geometric solution of some electrical 
problems, 38. 

Germinating cereals, occurrence of crys- 
tallisable sugar in, 779. 

Germinating power of seeds, means of 
promoting, 101. 

Germination, 777. 

Germination of Chevallier barley, 661. 

Germination of peas, chemical changes 
in the, 777. 

Germination of the scarlet runner, func- 
tion of lime in the, 1284. 

Gilding of glass, 1060. 

Glass, clear etching of, with hydrofluoric 
acid, 1299. 

—— copper-ruby and cognate varieties, 
485 


Glass gas burners, new arrangement 
for, 1236. 

Glass, gilding of, 1060. 

hard or elastic, 1060. 

Glass vessels, Bohemian, errors arising 
from the use of, in chemical analysis, 
especially in alkalimetry, 382. 

Glasses, coloured, spectral analysis of, 
412. 

Glauber’s salt glass, manufacture of, 
1059. 

Glauconite of Antwerp, 871. 

Glover tower, chemical function of the, 
in the manufacture of sulphuric acid, 
485. 

Glucosate, cupric, 630. 

Glucose, estimation of, in wine or must, 
484. 

titration of, in presence of cane- 
sugar, 666. , 

Glyceric acid, production of fumaric acid 
and non-rotating malic acid from, 
357. 


Glycerin, action of electrolytic oxygen 
on, 1249. 

—— boiling point of, 442. 

—— new property of, 748. 

Glycerin derivatives, researches on, 345. 

Glycerin-ether, contributions to our 
knowledge of, 246. 

Glycide, 879. 

Glycocine, characteristics of, 885, 1256. 

conversion of etliyl cyanocarbo- 

nate into, 754. 

in the muscular tissue of Pecten 

irradians, 1275. 

production of oxamic acid by the 
oxidation of, 251, 357. 

Glycocyamine, benzoyl-, 648. 

Glycocyamine, methylbenzoyl-, 1032. 

Glycogen in the muscular tissue of Pec- 
ten irradians, 1275. 

Glycol, note on the etherification of, 
51. 


—— preparation of, 343, 442. 

—— simple method of preparing, 1171. 

Glycollate, calcic, preparation of hy- 
drous, 444. 

Glyoxallyl urea, 556. 

Gold, alleged nuclear action of, upon 
gold reduced from solution by organic 
matter, 133. 

Gold alloys, Japanese, 922. 

Gold, native, from Cornwall, 737. 

Gold, native, occurrence of, in the 
mineral veins of Veres, 1244. 

Gold sulphides, 492. 

Gold varnish, coating of brass and 
bronze objects with, 1303. 

Gold-lined capsules and crucibles, 480. 

Gold nuggets, formation of in drift, 
241, 

Gombo, manufacture of paper from the, 
and other industrial applications of 
this plant, 387. 

Gourd seed, chemical processes in the 
germination of, 180. 

Graminacee, researches on the stalks of 
the, 1045. 

Granitic porphyries, mineralogical and 
chemical composition of the, 621. 

Grapes, ripening of, 281. 

from the Roman Province, compo- 
sition of, 791, 1279. 

Gravimetric methods of analysing tar- 
tar, 959. 

Green bronze for iron, 492. 

Group C,H;0, estimation of the atomic, 
in acetylated substitution-products, 
915 

Guaiacum, tincture of, as a test for the 
purity of “ Kirschen-wasser,” 292. 

Guanidine, action of acid anhydrides on, 
465. 

Guanidine derivatives, 754, 1201. 
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Guanidine and its derivatives, action of 
the acid anhydrides on, 888. 

Guanidine, acetyl-, formation of, by 
heating acetamide with cyanamide and 
alcohol, 1185. 

Guanidine di-ethylearbonate, 755. 

Guanidine salts, action of heat on some, 
755. 

Guanidine and sarcosine, compound of, 


Guanidine, diphenyl-, 87. 

Guanidine, tetraphenyltolylenic, 1037. 

Guanidines, conversion of substituted 
thio-ureas into, 465. 

Guanidines and sulphureas, 251. 

Guanine in salmon roe, 566. 

Guano, eighth note on, by Chevreul, 
100. 


Guano deposits in the south of Peru, 
104 

Guanos, composition of new Peruvian, 
98 


Gum and mucilage, absorption of, from 
the intestinal canal, 95. 

Gun-cotton, spectrum of light of ex- 
ploding, 119. 

Gypsum, absorption of, by bone-ash, 386. 

addition of, to must, 198. 


H. 


Hematin, non-occurrence of iron in, 
279. 

Hemoglobin, 775. 

influence of alkaloids on certain 
properties of, 175. 

Halogens, relations of affinity of, in 
their combination with the metals, 
423. 

Hardness of certain waters, occurrence 
of an intermediate frothing point in 
determining the, 1287. 

Hardness, atomic weight and specific 
gravity of the metallic elements, rela- 
tion between, 232. 

Heat, action of, on ordinary aldehyde, 
347. 

Heat, action of, on phenyl-xylene, 62. 

action of, on potassium permanga- 

nate, 611. 

application of the mechanical 
equivalent of, to molecular forces, 
weight, and distance, 38. 

— of combination of fatty acids with 
alkalis, 530. 

disengaged by the combination of 

hydrogen with certain metals, 415. 

evolution of, on adding water to 


clay-slate, clay, and coal, 530. 


Heat evolved during combination of 
hydrogen with metals, 1151. 

evolved in the decomposition of the 

chlorides of several fatty acids, 631. 

evolved on mixing sulphuric acid 
and water, 1150. 

Heat of formation of arsenious and 
arsenic acids, 32. 

of phosphorus acids, 31. 

Heat of gases, method of measuring the 
specific, 328. 

internal latent, 125. 

—— of mixture, and specific heat of 
mixed liquids, 38. 

— molecular, of similar compounds, 
1156. 

specific, of bodies, 997. 

surface forces caused by the com- 
munication of, 329. 

Heat and light, effect of, on silver 
iodide, 532. 

Heat-conductivity of different soils, 
1150. 

Heat-conducting power of mercury, in- 
dependent of temperature, 38, 

Heptylene, new preparation of, from 
pentamethylic ethyl iodide, 1249. 

Heracleum giganteum, occurrence of 
ethyl-compounds in the fruit and 
umbel-stalks of, 1246. 

Hessite, 430. 

Hexmethyl-stilbene, 362. 

Hexyl alcohol, secondary, derivatives of, 
552. 

Homotoluic acid, new synthesis of, 73. 

Human organism, nature of bodies in, 
which exhibit the polarisation-cross, 
280. 

Humus, accumulation of, 1277. 

Hydrates, dissociation at the cleavage- 
surfaces of crystalline, 606. 

Hydrazin-compounds, aromatic, 1034. 

Hydriodic acid, equilibrium-point in the 
dissociation of, by heat, 608. 

preparation of gaseous, 999. 

Hydrobenzoin group, 1190. 

Hydrobenzoins, 453. 

Hydrobilirubin, preparation of, 396. 

Hydrocarbon containing C3H., 1245. 

Hydrocarbons, action of incandescent 
platinum on, 1188. 

limited oxidation of, 439. 

Hydrocarbons, aromatic, and monochlor- 
aldehyde, derivatives of, 361. 

Hydrocarbons produced in the distilla- 
tion of crude fatty acids, 1244. 

Hydrochloric acid, action of, on ketones, 
762. 


action of, on lead-antimony 
alloys, 428. 

Hydrochloric acid and methyl oxide, 
combination of, 1245. 
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Hydrochloroxycitraconic acid, 1253. 

Hydrocitric acid, 1178, 1252. 

Hydrocerulignone, action of strong sul- 
phurie acid on, 1021. 

Hydrocotarnine, 573. 

action of oxidising agents on, 

580. 

conversion of cotarnine into, 575. 

Hydrocotarnine and cotarnine, physio- 
logical action of, 585. 

Hydrofluoric acid, clear etching of glass 
with, 1299. 

Hydrogen, absorption of, by palladium, 
424. 


action of nascent, on narceine, 701. 

action of nascent, on narcotine, 
582. 

—— action of, on silver nitrate, 425. 

heat disengaged by the action of, 

on certain metals, 415. 

heat evolved during combination 

of, with metals, 1151. 

reduction of metallic oxides by, as 

a means for the separation and quan- 

titative estimation of metals, 881. 

replacement of, in benzene, 1257. 

—— solution of, in metals, and decom- 
position of water by iron, 610. 

substitution of mercury for, in 
creatine, 756. 

Hydrogen dioxide, atmospheric, 418. 

— presence of, in the sap of 

plants, 1216. 

as an oxidising agent, 225. 

—— nitrous acid and nitric acid, 
formation in nature of, 128. 

Hydrogenated iron, 425. 

Hydroquinone and phthalic acid, 68. 

Hydroquinone and pyrogentisic acid, 
identity of, 1191. 

Hydroquinone-carbonic acid, 1197. 

Hydroxamic acids, distillation of, 751. 

ethers of aromatic, 761. 

Hydroxycaprylamide, 1011. 

Hydroxycaprylic acid (octylactic acid), 
its nitril and amide, 1010. 

properties of, 1010. 

Hydroxycaprylonitril, 1011. 

Hydroxylamine, 566. 

— new reactions by which it is ob- 
tained, 633. 

—— reducing action of, 733. 

structural formule of, and_ its 
amido-derivatives, 634. 

Hypersthene from Mont Dore in Au- 
vergne, 551. 

Hypobromite of sodium, estimation of 
the nitrogenous constituent of urine 
by means of, 1059. 

estimation of urea by, 483. 

—— estimation of urea and uric 

acid by, 916. 


Hypochloric acid and euchlorine, 1157. 

Hypochlorite of calcium from bleaching 
powder, 404. 

Hypochlorous acid, formation and de- 
composition of, 223. 

products of the action of, on 
allyl derivatives, 345. 

Hypophosphorous acid, preparation of 
crystalline, 41. 


I. 


Ice-calorimeter, determination of emis- 
sive power of black bodies by, 38. 

Idocrase, garnet and datolite, association 
of, 136. 

Imidocaprylic acid, preparation, proper- 
ties, and salts of, 1017. 

Imidocaprylimide, 1018. 

Imidocaprylonitril, 1016. 

Indol, 1205. 

formation of, from albumin, 773, 
1039. 

Infusorial earth, behaviour of, to aniline 
dyes, 170. 

Insulators, experimental determination 
of the dielectric constants of, 38. 

Intestinal canal, absorption of gum and 
mucilage from, 95. 

Intestinal concretion containing lithium, 
96. 

Invert sugar, researches on, 1179. 

Iodic acid, formation and decomposition 
of, 224. 

-— formation of, in flames con- 
taining iodine, 608. 

Iodide of potassium, volumetric estima- 
tion of, 1051. 

Todide of silver, action of differently re- 
frangible rays on, 30. 

Iodine, apparatus for recovering the, 
disengaged in the manufacture of 
superphosphate of lime, 106. 

extraction of, from mineral phos- 

phates, 733. 

formation of iodic acid in flames 
containing, 608. 

Todine and mercuric oxide, action of, on 
meta-amidobenzoic acid, 894. 

Todine compounds of alkaloids, 466. 

Iodine derivatives, organic, preparation 
of, by means of iodine and mercuric 
oxide, 345. 

Iodine substitution-products, prepara- 
tion of, 139. 

Iodine trichloride, 999. 

Iodoform, action of the copper-zine 
couple on, 512. 

Todo-thiobenzene, 154. 
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Tron, action of nitric acid on, in pre- 
sence of ammonium nitrate, 840. 

assaying of, 410. 

— colouring matter of blood (hema- 
tin) does not contain, 279. 

crystalline structure of, especially 
of meteoric iron, 873. 

—— decomposition of water by, 610. 

estimation of, in clay ironstones 

containing pyrites, 383. 

estimation of, in iron ores, 27. 

estimation of, in minium, 1290. 

estimation of, in ores, by means of 

stannous chloride, 783. 

limit of the carburization of, 789. 

Tron in ironstones, determination of, 
285. 

Tron in waters, colorimetric method for 
determining, 285. 

Iron furnace, crystalline products from 
a blown-out, 1163. 

Iron, hydregenated, 425. 

meteoric, 1243. 

magnetic anomaly of ferric 
oxide prepared from, 426. 

Tron reduced by hydrogen, 195. 

Iron ore, occurrence of, between Prag 
and Beraun, 1170. 

Tron ores, estimation of iron in, 27. 

Iron phosphates, 735. 

behaviour of, in tartaric and 
citric acid, 993. 

Tron pipes, disappearance of nitrogenous 
organic matter from water running 
through, 386. 

Tron, scales which separate from molten 
pig, 672. 

Tron tacks, tinning of, 1302. 

Tron sesquioxide, alumina, and _ phos- 
phoric acid, examination of methods 
for effecting the quantitative separa- 
tion of, 592. 

Iron, spongy, manufacture of, 1302. 

Tron wire, to make, of silvery whiteness, 
672. . 

Iron and copper, sulphuration of, by a 
mineral water, 1168. 

Tron and manganese carbides, calorime- 
tric investigation of, 611. 

Tron and manganese silicides, calori- 
metric study of the, 1239. 

Iron and platinum alloys, 534. 

Iron and steel, coating of, with copper, 
672. 

Isaridonitrodiphenyl, 150. 

Isenite, a new volcanic rock, 548. 

Isobromonitrophenyl, 149. 

Tsobuty] alcohol, oxidation of, 245. 

Isobutyl iodide, action of, on chlorine, 
1248. 

Isocyanophenyl chloride, 269. 

Isodinitrodiphenyl, 150. 
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Isomerides, mathematical theory of, 
127. 

Isomorphism, molecular weight and 
physiological action, connection be- 
tween, 96. 

Isomorphous bodies, inequality of action 
of, on the same solution, 729. 

Isonitrobutane, primary, 561. 

Isononylamide, 884. 

Isononylamide and isononylic acid, 354. 

Isopropyl alcohol, preparation of, 625. 

Isopropyl and allyl sulphocyanates, 
1019. 

Isopropyl nitrol, isomerism of, with di- 
nitropropane, 445. 

Isopropyl series, sulphur compounds of, 
880. 

Isoterebenthene, physical properties of, 
62. 

Isotropic bodies, reflection of light from 
the surfaces of, 38. 

Itaconic acid, constitution of, 1177. 


J. 


Jaborandi, alkaloids of, 1269. 

chemical analysis of, 100. 

Japan bronze, 790. 

Jervine, 1267. 

Juice, purification of, in the manufac- 
ture of sugar, 490. 

Jute plant, composition of the fibre of, 
and iis use as a textile material, 
199. 


K. 


Kaolin, 433. 

Kermes, production of, 735. 

Ketones, action of hydrochloric acid on, 
762. 

condensation of higher, 259. 

aromatic, 457. 

Ketonic alcohols, derivatives of, 65. 

“ Kirschen-wasser,” tincture of guaiacum 
as a test for the purity of, 292. 

Koppite from the Kaiserstull, 617. 

Kosin, 468. 


L. 


Laboratory notes, analytical, 1287. 

Labradorite of Verespatak, form and 
transformation of, 743. 

Lactometer, Horsley’s, 293. 
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Lanthanum compounds, 337. 

Lanthanuric acid, preparation of, from 
oxonic acid, 556. 

Latent heat, internal, 125. 

Laurel camphor, transformation of, into 
camphene, and the inverse transfor- 
mation, 1192. 

Laurostearin, and the rectification of the 
analyses of early organic chemists, 750. 

Lava of the last eruption of Santorin 
(Grecian Archipelago), saline deposits 
in the, 623. 

Lava from Vesuvius, 241. 

Lava, Wenneberg, from the Ries, 874. 

Lavas of the Kaymenae in the Gulf of 
Santorin, mineralogical composition 
of, 873. 

Lead, action of alimentary and medicinal 
liquids on vessels made of tin contain- 
ing, 108. 

— action of sulphuric acid on, 612, 
791. 

Lead alloy, Japanese, 922. 

Lead chamber crystals, constitution of, 
43. 

Lead, detection of, in tin, 665. 

— metallic, estimation of, in minium, 
1291. 

—— soft, analysis of, 1302. 

Lead sulphide, crystalline, 533. 

Lead-antimony alloys, action of hydro- 
chloric acid on, 428. 

Lead and tin, determination of the 
melting-points of alloys of, 728. 

Leadhillite, chemical composition of, 
546. 

Leaves, chemical and physical action of 
the litter of, in woods, 1277. 

researches on the emissive power 
_ of, 1216. 

of beech, examination of, at dif- 
ferent stages of their growth, 1281. 

Leaves of good, and of stunted and 
blighted tea-plants of different varie- 
ties, analyses of, 1219. 

Leaves of pines, examination of, at dif- 
ferent stages of their growth, 1282. 

Ledum palustre, camphor of, 1037. 

Lees, analyses of, by alkalimetric and 
gasometric methods, 971. 

of different countries, composition 
of, 957. 

free acids in, 967. 

increase of acidity in, by age, 968. 

-—— complete analysis of, 957. 

— indirect methods of analysis ap- 
plicable to, 965. 

— influence of Spanish earth on the 
analysis of, 969. 

organic acids in, other than tar- 
taric, 976. 
sulphates in, 952. 


Leguminosee, supposed transformation 
of the asparagin of, into an albumi- 
noid, 900. 

Lemon-juice, acidity of, 930. 

acidity of concentrated, 931. 
—— determination of citrates in, 931. 
quantity of citrates in raw and con- 
centrated, 932. 
partial neutralisation of, with 
chalk, 937. 
valuation of, by its acidity, 931. 

— volatile acids in, 936. 

Lepidene, derivatives of, 1004. 

Lepidium sativum, essential oil of, 170. 

Leucaurin, note on the crystallography, 
of, 1147. 

Leucic acid, nitril of, 145. 

Leucogallol, 708. 

Levulinic acid, 250. 

— preparation of, 1005. 

Library of the Chemical Society, dona- 
tions to the (1874-75), 1332. 

Liebiz’s Lifework in Experimental and 
Philosophic Chemistry. The Fara- 
day Lecture, March 18th, 1875. By 
A. W. Hofmann, F.R.S., 1065. 

Liebig’s volumetric process for the esti- 
mation of phosphoric acid, modifica- 
tion of, 285. 

Light, abnormal action of many colour- 
ing matters on the susceptibility to, 
of photographic plates, 604. 

coloured, influence of, on the assi- 
milation of organic and mineral mat- 
ters by peas, 1211. 

influence of, on vegetation, 177. 

laws of magnetic and electric forces 
in magnetic and dielectric media, and 
their relation to the theory of, 995. 

reflected from potassium perman- 
ganate, 120. 

reflection of, from the surfaces of 
isotropic bodies, 38. 

— solar, action of, on potassium 
iodide, 326. 

stratified, 412. 

Light and heat, effect of, on silver 
iodide, 532. 

Lightning-tube (fulgurite) found at 
Elspert, Gelders, 1166. 

Lignite from Louisiana, 242. 

Lignites and coals, Russian, 107. 

Lime, amounts of, in milk of lime of 
different strengths, 1052. 

function of, in the germination of 
the scarlet runner, 1284. 
phosphoric acid and magnesia, 
quick estimation of, 285. 
replacement of, in the bones, 95. 

Lime pyrolignate, analysis of, 104. 

Lime and plaster, new cements of, 106. 

Lime-juice, acidity of, 931. 
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Liquid compounds, specific volumes of, 
1 


Liquid, gaseous, and solid states of 
water-substance, 126. 

Liquids, influence of temperature of 
the efflux-coefficient of, through capil- 
lary tubes, 329. 

coloured, spectral analysis of, 412. 

Lithia-mica, 542. 

Lithium, intestinal concretion contain- 
ing, 96. 

occurrence of, 
rocks, 734. 

Lithospermum officinale, analysis of the 
ash of the fruit of, 910. 

Litmus-paper for alkalimetry, 927. 

Litter of woods, examination of, 1277, 
1282. 

Liver ferment, action of acids and alka- 
lis on, 1210. 

Loess formation, chemical composition 
of the, 1240. 

Loew’s apparatus for the industrial 
preparation of ozone, 108. 

Ludwigite, 546. 

Luminosity and _non-iuminosity 
flames, cause of the, 603. 

Lungs, absorption of oxygen in the, 
under ordinary and increased atmo- 
spheric pressure, 1273. 

amount of matter excreted by the, 
in various diseases, 902. 
Lupine shoots, asparagin in, 1284. 
Luzonite, 547. 


in sedimentary 


of 


M. 


Madder, researches on the colouring 
matters of, 197, 387. 

Magdala-red, colouring matter anala- 
gous to, 169. 

Magnesia, lime, and phosphoric acid, 
quick estimation of, 285. 

Magnesia mica, 543, 544. 

Magnesia mica and epidote, corrosion- 
figures of, 873. 

Magnesia sulphurosa, preparation of, 
1239. 

Magnesite of Baumgarten near Franken- 
stein, 1244. 

Magnesium chloride, decomposition of, 
1239. 

Magnesium phosphate and _ nitrogen 
tetroxide, molecular combination of, 
238. 

Magnesium selenite, 533. 

Magnesium sulphite, 423. 

Magnetic anomaly of ferric oxide pre- 
pared from meteoric iron, 426. 

Magnetic media, laws of electric and 
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magnetic forces in, and their relation 
to the theory of light, 955. 

Magnetic rotatory polarisation, 1149. 

Magnetic and electric forces, laws of, in 
magnetic and dielectric media, and 
their relation to the theory of light, 
995. 

Magnetism, new source of, 605. 

Magnets, action of, on rarefied gases en- 
closed in capillary tubes and traversed 
by induction currents, 726. 

Mairogallol, 706. 

crystallographic characters of, 711. 

Malic acid; non-rotating, and fumaric 
acid, production of, from glyceric 
acid, 357. 

Malonate of methyl, 142. 

Malonic acid, action of bromine on, 
1176. 

— derivatives of, 142. 

—— preparation of, 355. 

Malonic and cyanacetic acids, contribu- 
tions to the knowledge of, 357. 

Maltose, 347. 

Malylurea, constitution and oxidation 
of, 752. 

Manganese and iron carbides, calorime- 
tric investigation of, 611. 

Manganese and iron silicides, calori- 
metric study of, 1239. 

Manganiferous cast iron (Spiegels), 790. 

Mangels, influence of size on the com- 
position of, 1047. 

Mannitan, 53. 

Mannite, action of, on polarised light, 
52. 

action of water on, in sealed tubes, 
at different temperatures, 54. 

molecular rotatory power of, 53. 

researches on, 52. 

specific rotatory power of, 443. 

Manures, saline matters derived by the 
sugar-beet from the soil and from, 878. 

Manurial value of sewage matter ob- 
tained by Liernur’s system, 1048. 

Manuring of tea-plantations, statistics 
of experiments on, 1225. 

Marsh-gas fermentation, 1209. 

Mass, chemical, Gladstone’s experiments 
relating to, 34. 

Mass ejected from Vesuvius in the erup- 
tion of 1872, 1244. 

Meadows, produce of, laid down on 
Petersen’s system, and their feeding 
value compared with that of natural 
meadows, 180. 

Meat and carbohydrates, processes of 
decomposition which occur in the 
animal body on feeding with, and 
with carbohydrates alone, 652. 

Meat, preservation of, by freezing with 
methyl ether, 488. 
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Medicinal and alimentary liquids, action 
of, on vessels made of tin containing 
lead, 108. 

Melamine, tetraphenyl-, 466. 

Melaniline, probable formation of the 
phenylene analogue of, from phenyl- 
ene-diamine, 274. 

— garnet from Santorin lava, 

24, 

Melaphyr almond-stones, peculiar, from 
South Africa, 625. 

Melidacetic acid, 1185. 

Melting points of alloys of lead and tin, 
determination of, 728. 

Melting points, determination of, 863. 

Mercurie oxide and iodine, action of, 
on meta-amidobenzoic acid, 894. 

Mercuric fulminate, action of ammonia 
and substituted ammonias on, 882. 

Mercuric sulphide, action of cupric 
chloride on, 132. 

—_— compounds of, 132. 

— formation of red, 1001. 

Mercury, substitution of, for hydrogen 
in creatine, 756. 

Mercury, copper, &c., action of nitric 
acid upon, especially in presence of 
metallic nitrates, 828. 

Mesaconic acid, action of chlorine on, 
1254. 

— constitution of, 1177. 

—— the crotonic acid obtainable 
from, 750. 
preparation of, 1254. 

Mesidine, 569, 571. 

Mesitol, 569, 761. 

Mesityl oxide and phorone, 161. 

Mesitylene, 63. 

conversion of allylene into, 625. 

—— quinone of, 637. 

Meta-amidobenzoic acid, action of iodine 
and mercuric oxide on, 894. 

Metabromotoluene, 887. 

— observations on the researches of 
Hiibner and Grete on, 155. 

Metabromotoluene-orthosulphonic acid, 
conversion of, into orthocresolsulpho- 
nic acid, 899. 

Metachlorometamidoparanitrophenol 
sulphate, 157. 

Metachlorometanitrophenol, a, 156. 

Metachloroparanitrometanitrophenol, 
157. 

Metachlorophenol and its sulphonic 
acids, 157. 

Metachlorophenol and its nitro-deriva- 
tives, 156. 

Metadibromopyrotartaric acid, 1255. 

Meta-ethyl-toluene, 455. 

Metallic elements, relation between the 
atomic weight, specific gravity and 
hurdness of, 232. 


Metals, colouring of, 922. 
heat evolved on combination of, 
with hydrogen, 1151. 
influence of chlorine upon the pro- 
perties of certain, 387. 
precipitation of, by zine, 311. 
—— of the rarer earths, quantivalence 
of the, 1001. 
reduction of metallic oxides by 
hydrogen, as a means for the separa- 
tion and quantitative estimation of, 
381. 
solution of hydrogen in, 610. 
Metamidotoluene-orthosulphonicacid,81. 
Metanitrometachlorophenol, salts of, 
157. 
Metasantonin, and the action of hy- 
driodic acid on santonin, 163. 
Metasulphocinnamic acid, 76. 
Metatartaric acid, qualitative reactions 
of, 943. 
Metatoluenesulphonic acid, 79. 
Metatoluidine, 80. 
Meteoric iron, 1243. 
Meteoric stones, fall of two, in the 
United States, 1167. 
Meteorite of Roda, analysis of, 438. 
Meteorites of Orvino and Chantonnay, 
brecciated structure of, 873. 
Methane, dinaphthyl-, 455. 
Methane, diphenyl-, action of heat on, 
254. 
decompvsition of, by heat, 
276. 
Methane-disulphonic acid, 164. 
Methene iodide, action of, on amines, 
145. 
Meihene selenicyanates, 144. 
Methene sulphocyanate, 144. 
Methene-diphenyl-diamine, 145. 
Methyl alcohol, action of electrolytic 
oxygen on, 552. 
estimation of, in commercial 
wood-spirit, 1053. 
— estimation of, in ethyl alcohol, 
1292. 
Methyl formate and formic aldehyde, 
876 


Methyl iodide, action of, on benzyl sul- 
phide, 1181. 

Methyl monoselenide, 553. 

Methyl oxide and hydrochloric acid, 
combination of, 1245. 

Methyl sulphide, action of benzyl bro- 
mide, methylene iodide, and ethylene 
bromide on, 1181. 

Methylaniline-sulphonic acid, 164. 

Methylanthracene, formation of, from 
dimethylphenylmethane, 152. 

Methylanthracene and some of its com- 
pounds, 1021. 

Methyldibenzhydroxamate, 768. 


a we w 


l2@2e @e 2B Bee Se eee 


INDEX OF SUBJECTS. 


Methy]-diethyl-phenylphosphonium 
iodide, 1204. 
Methyl-Cinitro-salicylate, 71. 
Methyl-eugenol, formation of, by the 
action of baryta on oil of cloves, 117. 
Methyl ether, use of, as a freezing 
agent, and its application to the pre- 
servation of meat, 488. 
Methylal, action of, on toluene, benzyl 
chloride, and diphenyl, 151. 
Methylene iodide, action of, on methyl 
sulphide, 1181. 
Methyl-hexyl carbinol, 
boiling-point of, 207. 
purification and boiling point 


note on the 


of, 207. 
Methyl-isopropyl ketone, 247. 
Methyl malonate, 142. 
Methylnitrolic acid, 558, 560. 
Methylphenyl-diphenylmethane, 

thesis of, 152. 
Methylsulphanilic acid, formation of, 

from methylaniline sulphate, 268. 
Methyl-tbymolsulphonic acids, 638. 
Mica, some physical properties of, 

1170. 

Micaceous trapp of Metzdorf, micro- 
scopical examination of, 1170. 

Mica-group, 540. 

Micas, crystallographic and chemical re- 
lations of the vermiculites to the, 134. 

Microchemical test fur minerals of the 
Hauyn family, 620. 

Milk, 657. 

amounts of K, Na, and Cl, con- 
tained in, compared with those in 
other foods, and with the total 

amounts in sucking animals, 471. 

analysis of, 1296. 
— colour of, 477. 
contribution to the physics of, 

278. 

Milk of cow and mare, 477. 

Milk of lime, amounts of lime in, of 
different strengths, 1052. 

Milk and vegetable foods, ratio of alkalis 
and albuminoids, 475. 

Milk-sugar, two sugars obtained from, 
879. 

Millet, analyses of ashes of, 178. 

Mineral acids, detection of, in vinegar, 
188. 

Mineral matters and sugar, distribution 
of, in beet-root, 376. 

Mineral substances present in beet-root 
juice, and the potash extracted from 
it, 379. 

Minerals, contemporaneous formation 
of, in the thermal waters of Bour- 
bonne-les-Bains, 1167. 

Minerals of the Hauyn family, micro- 
chemical test for, 620. 
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Minium, analysis of, 1290. 

Mint, a new reaction of essence of, 
371. 

Molasses, formation of, 198. 

Molecular actions, 1153. 

Molecular and atomic compounds, 607. 

Molecular combinations, 1234. 

Molecular constitution of bodies, dyna- 
mical evidence of the, 493. 

Molecular weight, isomorphism, and 
physiological action, connection be- 
tween, 96. 

Molybdic acid, volumetric estimation of, 
913. 

Molybdo-arsenate of lead (achrematite) 
from Mexico, 1141. 

Monazite, artificial formation of, 433. 

Monethylcitric acid, 1178. 

Monethylene-dinaphthyl-diamine, 649. 

Monobromotoluidine, formation of, 79. 

Monochloraldehyde and aromatic hydro- 
carbons, derivatives of, 361. 

Monocliloritamalic acid, and its decom- 
position by bases, 1254. 

Monochlorocitramalic acid, non-chlori- 
nated derivatives of, 142. 

Mononitrobenzonaphthylamides, iso- 
meric, 272. 

Mononitrocarbanilide, formation of, by 
oxidation of mononitrodiphenylsulpho- 
carbamide, 166. 

Mononitrodiacetophenylenediamine, 
273. 

Mononitrodiphenylguanidine, 166. 

formation of, by desulphuration of 
mononitrodiphenylsulphocarbamidein 
presence of aniline, 166. 

Mononitrodiphenylsulphocarbamide, 
formation of, by heating phenylsulpho- 
carbimide with nitraniline, 166. 

Mononitrosophenylene, formation of, 
647. 

Monticellite crystals, occurrence of, in 
association with anorthite on the 
Pesmeda Alp, on Mount Monzoni in 
Tyrol, 869. 

Moors, cultivation of, 1279. 

Moringic acid, identity of Walter’s, 
with oleic acid, 355. 

Morphine, action of benzoic acid on, 
24. 

action of benzoic anhydride on, 


action of butyric acid on, 16. 
action of butyric anhydride on, 


action of camphoric acid on, 694. 

action of oxalic acid on, 698. 

action of succinic acid on, 692. 

iodine-compounds of, 467. 

Morphine and codeine, acetylated, action 
of sodium ethylate on, 323. 
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Morphine and codeine, action of poly- 
basic acids on, 689. 
butyryl and benzoyl deriva- 
tives of, 15. 
derivatives, acetylated, and 
analogous products, action of ethyl 
iodide on, 318. 
Mortar, crumbling of, 671. 
Mount Monzoni in West Tyrol, mine- 
ralogy and geology of, 1170. 
Mucilage, vegetable, 1179. 
Mucilage and gum, absorption of, from 
the intestinal canal, 95. 
Mud taken at low water from the Mer 
Rouge, Mauritius, 1170. 

Multiple rotatory powers, 222. 
Muscular tissue of Pecten irradians, 
glycogen and glycocine in the, 1275. 

Must, on adding gypsum to, 198. 
estimation of glucose in, 484. 
fermentation of, 792. 

Must of the grape and wine, estimation 

of tannin in, 178. 

Mustard-oils, 564. See also Sulphocarb- 

imides, 


Mpyristicin (so-called), 91. 


N. 


Naphthols, nitro-, 1023. 
Naphthylamides, nitrobenzo-, 900. 
Naphthylamine-sulphonic acids, 269, 
Naphthyl-diamines (di-), 649. 
Naphthylmethane, di-, 455. 
Narceine, action of acetic anhydride on, 
702. 
- action of ethyl iodide on, 703, 
action of nascent hydrogen on, 
701. 
— sulphates of, and other narceine 
derivatives, 699. 
Narcotine, Part I, 573. 
action of boiling baryta-water on, 
582. 
— action of nascent hydrogen on, 
582. 
action of water on, 583. 
Nataloin, 1270. 
Nessler-test, action of, on rain-water 
1287, 1288. 
— colour produced by, on water con- 
taining soluble sulphides, 1287. 
Neurine, behaviour of, to albuminoids, 
1206. 
Nickel saits, preparation of pure, from 
commercial nickel, 427. 
Nicotine, determination of, in ashes of 
Virginia tobaccos, 289. 


Nitranilides of salicylic acid, action of 
reducing agents on, 1201. 

Nitrate of silver, action of hydrogen on, 
425. 

— action of uranous oxide on, 
1164. 

behaviour of cuprous chloride 
to a solution of, 612. 

— -—— behaviour of cuprous sul- 
phide to a solution of, 133. 

Nitrate of sodium, native (Caliche), 
1166. 

solubility of, 734. 

Nitrates, metallic, action of nitric acid 
upon copper, mercury, &c., especially 
in presence of, 828. 

Nitric acid, action of, upon copper, mer- 
cury, &c., especially in presence of 
metallic nitrates, 828. 

— action of, on normal butyl 
sulphide, 628. 

action of, on paraffin, 50. 

— in aqueous solution, electric 
conductivity of, 1149. 

— detection of, in water, 912. 

— estimation of, by indigo, 481. 

nitrous acid, and hydrogen 
peroxide, formation in nature of, 
128. 

Nitril of leucic acid, 145. 

Nitril, paratoluic, 642. 

Nitril and amide of oxycaprylic acid, 
144. 

Nitrite of ammonium, supposed forma- 
tion of, from water and nitrogen, 
1000. 

Nitrite of silver, action of allyl bromide 
on, 51. 

Nitroacetylmesidine, 63. 

Nitroamidobenzenesulphonic acid, 764. 

Nitrobenzene, behaviour of, with chle- 
rine, 452. 

Nitrobenzenesulphonic acids, 896, 1027. 

Nitrobenzoic acids, 892, 1195, 1263. 

reduction-products of, 460. 

Nitrobenzoic and azobenzoic acids, 766. 

Nitrobenzonaphthylamide, 900. 

Nitrobutane, 561. 

tertiary, note on, 50. 

Nitro-compounds of the fatty series, 
557. 

Nitrocresol, 256. 

Nitro-derivatives of sulphocarbanilide, 
166. 

Nitrodiazobenzoic acid, formation of, 
from nitroparamidobenzoic acid, 72. 

Nitrodiazo-compound of paramidotolu- 
ene-orthosulphonic acid, 899. 

Nitrodiazoxybenzoic acid, 645. 

Nitrodiazoxybenzoic acid, formation of, 
645. 

Nitrodiphenyl, 149. 
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Nitro-ethane, constitution of, 445. 

Nitro-ethanes, remarks on Geuther’s 
paper on the, 632. 

Nitroform, danger of preparing, 1256. 

Nitrogen, determination of total, in the 
ashes of Virginia tobaccos, 289. 

methods for the estimation of, in 
albuminous bodies, 192. 

Nitrogen oxide and carbon sulphide 
lamp, and its application to photo- 
graphy, 294. 

Nitrogen tetroxide and magnesium phos- 
phate, molecular combination of, 
238. 

Nitrogen and water, behaviour of ozone 
with, 40. 

—- — supposed formation of am- 
monium nitrite from, 1000. 

Nitrogenous constituent of urine, esti- 
mation of, by means of sodium hypo- 
bromite, 1059. 

Nitrogenous organic matter, disappear- 
ance of, from water running through 
iron pipes, 386. 

Nitro-glycerin, properties of, 748. 

Nitrols, pseudo-, 1182. 

Nitroluic acids, 557. 

Nitromannitan, 54. 

Nitromesitylene, 569. 

Nitromethylaniline, formation of, by 
the action of aniline on mercuric ful- 
minate, 165. 

Nitronaphthols, 1023. 

Nitroparamidobenzoic acid, formation 
of, from mononitranisic acid and 
ammonia, 72. 

Nitroparasulphobenzoic acid, 1263. 

Nitrophenol and dioxybenzene, 64. 

Nitrophenylamines, 165. 

Nitrophenylene-diamine, formation of, 
273. 

Nitrosalicylic acids, isomeric, 263. 

Nitrosobenzene and nitrosonaphthalene, 
452. 

Nitrosodimethylaniline, formation of, 
83. 

Nitrosophenol, 84, 1260. 

Nitrosoterpene, crystallographic 
racters of, 519. 

Nitrosyl chloride, action of, on organic 
bodies, 514. 

Nitrosyl tribromide, 844. 

Nitrotoluene, action of, on the animal 
economy, 478. 

Nitrotoluic acids, 265. 

Nitrotoluidine, new, 82. 

Nitrous acid, action of, on dimethylani- 
line, 83. 

—— —— detection of, in water, 912. 

—— —— dyes produced by the action 
of, on the aromatic oxy-compounds, 
167. 
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Nitrous acid, estimation of certain amides 
by means of, 784. 

estimation of, in potable 

waters, 185. 

nitric acid and hydrogen per- 
oxide, formation in nature of, 128. 

Nitrous anhydride, action of, on chloral, 
350. 

Nitrous ether, production of, by means 
of sulphovinie acid,-747. 

Non-luminosity and luminosity of flames, 
cause of the, 603. 

Nonylie acid, iso-, 354. 

Nuclear action, alleged, of gold upon 
gold reduced from solution by organic 
matter, 133. 

Nutrition, value of gelatigenous tissues 
in, 94. 

—— functions of peptones in, 95. 

operation of electro-capillary forces 

in, 528. 

with peptones, 1272. 

Nux vomica, preparation of pulverisable 
extract of, 388. 


0. 


Obituary notices of Fellows deceased in 
1874, 1309. 

Octacetyl-tetracodeine and tetracodeine, 
action of ethyl iodide on, 314. 

Octyl bases, secondary, 1188. 

Oenanthol, and  oenanthol-ammonia 
(heptyl-aldehyde), preparation of, 1007. 

(nocyanin or cenolin, estimation of, in 
wine, 484. 

Oil, blasting, analysis of, 288. 

Oil from the embryo of rice, 178. 

Oil of Eucalyptus, 371. 

Oil, essential, of Achillea Ageratum, 773. 

of cherry laurel, 1258. 

of Lepidium sativum, 170. 

of poplar, 1191. 

Oil of wormseed, and cynene, 371. 

Oils, essential, ‘0. 

oxidation of, 210. 

Oils and other non-conducting sub- 
stances, electro-chemical manipulation 
of, 328. 

Oleic acid, identity of Walter’s moringic 
acid with, 355. 

Olibanum, oil of, 90. 

Olive-oil, residues from the manufacture 
of, 1049. 

Opal, noble, from Mexico, 551. 

Optically-active substances, besides glu- 
cose, which exist in wine and are 
characteristic of it, 748. 

Orcin, dye formed from, by the action 
of nitrous acid, 168. 
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Orcin, volumetric determination of, in 
the archil lichens, 1293. 

Organic acids and their anhydrides, 
action of, on the natural alkaloids, 
Part IV, 689. 

determination of total, in 

citric acid liquors, 942. 

determination of total in 

tartaric liquors, 982. 

in lees, other than tartaric, 


—_—— 


976. 


proportion of citric acid to 

total, in lemon, bergamot, and lime- 

juice, 935. 

quantity of, in old liquor, 
other than tartaric, 985. 

Organic bases, power of, to hinder oxi- 
dation, 649. 

Organic bodies, action of the copper-zinc 
couple on the, 508. 

action of nitrosyl chloride on, 


514. 


relations between the formule 
of, and the rotatory power of their 
solutions, 874. 

Organic products, distinction between 
natural and artificial, 1269. 

Organisms, living, physiological combus- 
tidn.in, 1040. 

Organs, internal, of the body, detection 
of alkaloids in, 192. 

Orientation in the aromatic series: re- 
clamation, 887. 

Oroselone and peucedanin, 256. 

Orthamidometatoluene-sulphonic acid, 
80. 

Orthamidotolueneparasulphonic acid, 
268. 

Orthobromocresolmetasulphonice acid, 
264. 

Orthobromometacresolsulphonic acid, 
369. 

Orthoclase, _pseudomorphic 
having the form of, 684. * 

Orthocresol and other ortho-compounds, 


crystals 


Orthocresolsulphonic acid, conversion of 
metabromotoluene-orthosulphonicacid 
into, 899. 

Orthodiamidobenzene, formation of, by 
distilling 3-diamidobenzene, 72. 

Orthodinitrobenzene, 255. 

Orthonitrobenzoic acid, action of nitric 
and sulphuric acids on, 263. 

Orthonitro - diazo - metatoluenesulphonic 
acid, 80. 

Ortho- and parabromotoluenesulphonic 
acids, and their derivatives, 264. 

Orthotoluenesu!phonic acid, formation 
of, 77. 

Orthotoluic acid, oxidation of, to phthalic 
acid, 738. 


Orthotoluidine-sulphonic acid, 368, 897. 

Oxalate, ethylic, separation of ethyl 
bases by, 1187. 

Oxalates and phosphates of calcium, 
detection of, in the ammonium sul- 
phide group, 102. 

Oxalic acid, action of, on codeine, 696. 

action of, on morphine, 698. 

action of, on polyatomic alco- 

hols, 1171. 


discovery of, in tartaric 
liquors, 989. 

Oxalic acid and ethyl acetate, 1171. 

Oxalurate, ethylic, 564. 

Oxamethane, action of benzoyi chloride 
on, 563. 

action of phosphorus pentachloride 

on, 883. 

cyanurate, 564. 

acetyl-, action of alcoholic potash 
on, 563. 

Oxamic acid, phenylene-, 269. 

production of, by the oxida- 
tion of glycocine, 251, 357. 

Oxamide (dimethy]-), action of phos- 
phorus pentachloride on, 565. 

Oxidation of ethyl-sulphinic acid by 
nitric acid, products of the, 343. 

, limited, of hydrocarbons, 439. 

power of organic bases to prevent, 


Oxidation and reduction, researches on 
certain processes of, 223. 

Oxides, reduction of metallic, by hydro- 
gen, as a means for the separation 
and quantitative estimation of metals, 
381. 

Oxidising agents, action of, upon hydro- 
cotarnine, 580. 

Oxonate of potassium, preparation of, 
555. 

Oxonie acid, preparation of lantanuric 
acid from, 556. 

Oxyacids of the fatty series, oxidation of, 
880. 

Oxyanthraquinone and alizarin, 891. 

a-Oxybutyric acid, oxidation of, 880. 

Oxycaprylic acid, nitril and amide of, 
144. 


Oxycinchomeronic acid, 89. 

Oxycitraconic acid, compounds of, with 
hydriodic and hydrochloric acids, 1253. 

—- conversion of, into citratar- 
taric acid, 1253. 

Oxycitraconic acid and other derivatives 
of the pyrocitric acids, 1252. 

Oxy-eompounds, aromatic, dyes pro- 
duced by the action of nitrous acid on 
the, 167. 

Oxygen, absorption of, in the lungs 
under ordinary and increased atmos- 
pheric pressure, 1273. 
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Oxygen, action of electrolytic, on gly- 
cerin, 1249. 

behaviour of alcoholic ferment in 

an atmosphere free from, 185. 

quantity of, which can be absorbed 
by the blood under various atmos- 
pheric pressures, 656. 

Oxygen, electrolytic, action of, on ethyl 
alcohol, 440. 

action of, on methyl alcohol, 


552. 
Oxyuvitic acid and its cresol, 1261. 
Ozone, behaviour of, with water and 
nitrogen, 40. 
—— decolorising power of, 732. 
—— estimation of, 607. 
influence of different kinds of elec- 
tric discharge on the amount of, 
formed, 607. 
notes on, 607. 
Loew’s apparatus for the industrial 
preparation of, 108. 


P, 


Palladium, absorption of hydrogen by, 
424. 

electromotive force of, in the gas 
battery, 123. 

Palladium salt, note on, 134. 

Pancreas-peptones, contribution to the 
knowledge of the, 773. 

Pancreatic digestion, formation of as- 
partic acid in, 375. 

Paper, manufacture of, from the Gombo, 
and other industrial applications of 
this plant, 387. 

—— micrographic study of the manu- 
facture of, 675. 

Parabanic acid, hydrate of, 557. 

synthesis of, 359. 

Parabromo-metatoluenesulphonic acid, 
179. 

Parabromonitrobenzene, reduction of, 
643. 

Parabromorthocresolsulphonic acid, 370. 

Parabromorthotoluenesulphonic acid, 
formation of, 77. 

Parabuxine, an alkaloid from Buus 
sempervirens, 178. 

Parachlorobenzoic acid, compounds of, 
1261. 

Parachlor-orthotoluenesulphonic 


acid, 


Paracresolmetasulphonic acid, 79. 
Paracresolorthosulphonie acid, 77. 
Paracyanocarbonic acid, 449. 
Paradichloraldehyde, 631. 
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Paradinitrophenylmetanitraniline, 165. 
Paradinitrophenylparanitraniline, 165. 
Parauipic acid, 355. 

Paradipimalic acid, 355. 

Paraffin, action of nitric acid on, 50. 

Paraffin residues and crude paraffin, 
estimation of water in, 104. 

Paraflins existing in Pennsylvanian 
petroleum, researches on the, 301, 
306. 

Paraiodobenzoic acid, 888. 

Paraiodometanitrobenzoic acid, 888. 

Paraiodotoluene-sulphonic acids, 897. 

Paralactic (sarcolactic) acid, formation 
of, by fermentation, 1175. 

Paramido-metatoluenesulphonic 
78. 

Paramidorthotoluenesulphonic acid, 77. 

Paramidotoluenedisulphonie acid, 80. 

Paramidotolueneorthosulphonic _ acid, 
nitrodiazo-compound of, 899. 

Paraoxybenzoic acid, formation of, 79. 

preparation of, from salicylic 
acid, 459. 

Paraphenylbenzoie or diphenylcarbonic 
acid, 149. 

Parapicryl-metanitraniline, 165. 

Parapicryl-metapicrylamine, 165. 

Parapicryl-paranitraniline, 165. 

Pararabin, 1179. 

Parasulphocinnamic acid, 76. 

Parasulphotoluenic acid, formation of 
paratoluic acid from, 1264. 

Paratoluene, conversion of paratoluylic 
acid into, 769. 

Paratoluic acid, conversion of, into para- 
toluene, 769. 

formation of, from parasul- 
photoluenic acid, 1264. 

Paratoluic nitril and some of its deriva- 
tives, 642. 

Paratoluic sulphamide, formation of, 
642. 

Para- and orthobromotoluenesulphome 
acids and their derivatives, 264. 

Pastinaca sativa, ethyl-compounds in 
the fruit of, 1247. 

Pasture, field experiments on perma- 
nent, 98. 

Peas, chemical changes in the germi- 
nation of, 777. 

influence of coloured light on the 
assimilation of organic and mineral 
matters by, 1211. 

Pecten irradians, glycogen and glycocine 
in the muscular tissue of, 1275. 

Pentamethyl-ethol, 1248. 

Peppermint-oil, test for, 385. 

Peppers of commerce, chemical exami- 
nation of, 292. 

Pepsin, chemical valuation of, 1296. 

different actions of, 1043. 


acid, 


elton a 


Peptones and albuminoids, new reaction 
for, 919. 

Peptones, composition and physiological 
unction of, 471. 

Peptones and their function in nutrition, 
95. 

Peptones, and nutrition with the same, 
1272. 

Peptones, production of in vetch seeds 
by a diastatic ferment, 1286. 

Perchlorethylene, preparation of, 746. 

Permanganate cf potassium, use of, in 
volumetric analysis, 27. 

action of heat on, 611. 

as an oxidising agent, 225. 

action of, on sulphides, 1186. 

Permanganic acid, effect of, on aniline 
black, 1064. 

Peroxide of hydrogen, atmospheric, 418. 

Peroxides, function of, in the galvanic 
battery, 222. 

Persulphocyanogen, transformations of, 
358. 

Petrified wood of Lough Neagh, 48. 

Petrographico-geological observations on 
the west coast of Spitzbergen, 874. 

Petroleum, method of extinguishing 
burning, 492. 

occurrence and composition of 

acids in, 248. 

Pennsylvanian, researches on the 
paraffins existing in, 301, 306. 

Petzite, 431. 

Peucedanin and oroselone, 256. 

Peucedanin and its products of decom- 
position, 772. 

Pheactinite, a transformation-product of 
hornblende, 551. 

Phaseolus multiflorus, function of lime 
in the germination of, 1284. 

Phenanthrequinone, reaction of, 637. 

Phenate of ammonium, new colour re- 
actions of, 917. 

Pheuetol, di- and tri-nitro-, 1022. 

Phenol, action of nitrous acid on, 568. 

dye formed from by the action of 
nitrous acid, 167. 

—— pure, 1259. 

dichloro- (m.-p. 42°—43°), con- 
version of, into trichlorobenzene (m.-p. 
46°), 1037. 

—— nitro-derivatives of, 640. 

— nitroso-, 84, 1260. 

Phenol and phthalic acid, formation of 
phenolthalein from, 67. 

Phenol series, isomeric change in the, 
520. 

Phenol- and amido-derivatives, 1037. 

Phenolphthalein, formation of, from 
phenol and phthalic acid, 67. 

Phenols, 255. 

—— benzoylamido-, 272. 
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Phenols, chloronitro-, correction of for- 
mer notices on, 364. 

— connection between the substituted 
benzenes and, 362. 

—- substituted, 762. 

Phenols and aldehydes, compounds of, 
158. 

Phenyl, azonitroethyl-, 1202. 

nitramido-, formation of, from 
nitrophenylene-diamine, 273. 

Phenyl sulphocyanate, 464. 

Phenyl thiacetate. 288. 

Phenylacetate of potassium, electrolysis 
of, 58. 

Phenylacetonitril, 170. 

Phenyl-bromethyl, 62. 

Pheny]-butyl chloride, formation of, 65. 

Phenyl-compounds, diazo-, 1203. 

Phenylene analogue of melaniline. See 
Melaniline. 

a-Phenylene-diamine, derivatives of, 273. 

Phenylene-oxamic acid, 269. 

Phenyl-ethyl alcohol (acetophenonie al- 
cohol) and other ketonic alcohols, de- 
rivatives of, 65. 

Phenylethylamine, 1025. 

Phenyl-hydrazin hydrochloride, 1035. 

Phenylisobutane, 1189. 

Phenyloxamate, ethylic, action of PCI; 
on, 1025. 

Phenylphosphines, substituted, 1203. 

Phenylsulphonie acids, 1196. 

Phenyltoluene, action of heat on, 254. 

Phenylxylene, action of heat on, 62. 

Phillipsite, crystalline form and twin 
formations of, 1244. 

Phloretic acid, constitution and deriva- 
tives of, 458. 

Phloretin, derivatives of, 66. 

Phloro-glucide, formation of, from phlo- 
roglucin, 66. 

Phloroglucinanhydride, 256. 

Phonolites of the Velay and the Wes- 
terwald, 621. 

Phorone and mesityl oxide, 161. 

Phosphate ammonio-magnesian, 1160. 

Phosphate, cupric (veszelyite), from the 
Bannat, 546. 

Phosphate of magnesium and nitrogen 
tetroxide, molecular combination of, 
238. 

Phosphates, behaviour of chalk to tar- 
taric and citric solutions containing, 
991. 

extraction of iodine from mineral, 

733. 

occurrence of, in the Cambrian 
rocks, 872. 

Phosphates of iron and of aluminium, 
7309. 


behaviour of, in tartaric and 
citric avid, 993. 
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Phosphates and oxalates of calcium, de- 
tection of, in the ammonium sulphide 
group, 102. 

Phosphenylates, 171. 

Phosphenylic ucid and derivatives, 170, 
1205. 

Phosphenylous acid, 467. 

Phosphido- and amido- acids, substitu- 
tion, 1020. 

Phosphines, substituted phenylic, 1203. 

Phosphite, ethylic, constitution of, 
440. 

Phosphoric acid, estimation of, as am- 
monio-magnesic phosphate, 1289. 

modification of Liebig’s volu- 

metric process for the estimation of, 

285. 


— 


volumetric 


estimation of, 


trimeta-, salts of, 1238. 

Phosphoric acid, iron sesquioxide and 
alumina, examination of methods for 
effecting the quantitative estimation 
of, 592. 

Phosphoric acid, magnesia and lime, 
quick estimation of, 285. 

Phosphorous acid, constitution of, 440, 
1160. 

Phosphorus, new allotropic modification 
of, 1160. 

association of vanadium with, in 

many rocks, 868. 

quantivalence of, 731. 

Phosphorus acids, heat of formation of, 
31. 

Phosphorus-compound 
diazobenzene, 1203. 

Phosphorus-compounds, aromatic, 467. 

aromatic. Part IV. Phospho- 
phenylic acid and derivatives, 170. 

Phosphorus poisoning, necessity of ex- 
amining the urine in cases of, 1059. 

Phosphorus oxychloride, behaviour of 
potassium chlorite to, 1000. 

Phosphorus pentachloride, action of, on 
acetophenone, 889. 

action of, on the acid amides, 


analogous to 


883. 


action of, on the amides of 

sulpho-acids, 1026. 

action of, on ethene-disul- 

phonic acid, 140. 

action of, on ethyl-phenyl- 

oxamate, 1025. 

action of, on the substituted 
amides of monobasic acids, 1031. 

Phosphorus  sulphochloride, — specific 
volume of, 732. 

Phosphorus trichloride, specific volume 
of, 732. 

Phosphoryl trichloride, specific volume 
of, 731. 
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Photographic dry plates, preparation of, 
by daylight by desensitising and re- 
sensitising the silver compounds, 
194. 

Photographic plates, abnormal action of 
many colouring matters on the sus- 
ceptibility to light of, 604. 

Photographs, burnt in, 1303. 

Photography, application of the nitro- 
gen-oxide and carbon-sulphide lamp 
to, 294. 

sulphur and other flames utilisable 
in, 669. 

Phthalein-orcein and fluorescein, 159. 

Phthalein-orcin, 160. 

Phthaleins, formation of, from phthalic 
acid, 66. 

Phthalic acid, formation of, by heating 
anthraquinone with fuming sulphuric 
acid, 162. 

oxidation of ortho-toluic acid 


to, 73. 


benzoyl-iso-, 1024. 

Phthalin-orcin, 160. 

Phylloxera, comparative chemical com- 
position of vines attacked by, 183. 

modifications produced by, in the 
chemical principles of vines, 101. 

Physico-chemical forces in vital pheno- 
mena, 372. 

Physiological action, isomorphism and 
molecular weight, connection between, 
96. 

Physiological combustion in 
organisms, 1040. 

Pig-iron, white, researches on the car- 
bon of, 788. 

Pigs, experiments on the feeding of, 
1278. 

Pimarie acid, 457. 

Pinacolin, constitution of, 444. 

Pinacolins, three new, 878. 

Pinacone, acrylic, 51. 

Pine leaves, examination of, at different 
stages of their growth, 1282. 

Plants, absorption of ammonia by the 
aérial organs of, 688. 

-——- acid-equivalent of the alkalis in, 
1216. 

contributions to our knowledge of 

the chemical processes in, 176. 

hydrogen dioxide in the sap of, 

1216. 

influence of ammonium sulphate 

containing sulpho-cyanate on the 

growth of, 179. 

power of, to deprive soil of water, 

1278. 

aquatic, respiration and fermenta- 
tion of, 1285. 

Plaster, causes which modify the setting 
of, 106. 


living 
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Plaster and lime, new cements of, 


Platinum, condensation of air on the 
surface of, 480. 

incandescent, action of, on hydro- 

carbons, 1188. 

native, from Mexico, 551. 

— from the Ural, pyroxenic element 
of the rock associated with, 623. 

Platinum and iron alloys, 534. 

Plumbic oxide and coumarin, 855. 

Polarimetric analysis, weight of sugar 
to be taken for, 1293. 

Polarisation-cross, nature of the bodies 
in the human organism which ex- 
hibit the, 280. 

Polarisation, galvanic, and the distribu- 
tion of the current in electrolytes, 
123. 

Polarisation, magnetic rotatory, 1149. 

Polarised light, action of mannite on, 
52. 

Polythionic acids, 129. 

Poplar, essential oil of, 1191. 

Porphyries, granitic, mineralogical and 
chemical composition of, 622. 

Porphyry and kaolin, 433. 

Portland cement from dolomitie lime- 
stone, 672. 

Posidonia oceanica, analysis of, 184. 

Potash extracted from beet-root juice, 
379. 

Potash micas, 542. 

Potassium, action of, on ethyl succinate, 
1251. 

Potassium bitartrate, action of calcium 
sulphate on, 953. 

action of yeso on, 954. 

Potassium carbonate, preparation of 
nearly pure, 337. 

Potassium chlorite, behaviour of, to 
phosphorus oxychloride, 1000. 

Potassium cyanide, action of, on chlor- 
aldehydes, 351. 

—— — detection of, in présence of 
non-poisonous double cyanides, 384. 
Potassium hydrate, action of an alco- 

holic solution of, on dichloronitro- 
benzene, 709. 
compound of, with coumarin, 


852. 

Potassium iodide, action of solar light 
on, 326. 
1051. 

Potassium iodide and starch test for 
ozone, want of delicacy in the, 607. 
Potassium nitrate, action of nitric acid 

on copper in presence of, 837. 
Potassium permanganate, action of, on 
sulphide, 186. 
—— — as an oxidising agent, 225. 


volumetric estimation of, 


Potassium permanganate, light reflected 
from, 120. 
—— use of, in volumetric analysis, 
27. 


Potassium and calcium sulphate, de- 
composition of, by water, 332. 

Potassium-cobalt sulphide, 43. 

Potassium-nickel sulphide, 43. 

Potato and beetroot, effect of alkaline 
salts on the growth of, 908. 

Pressure, influence of, on combustion, 
1234. 

Pressure and cold, effects of, on gaseous 
products of distillation of carbonace- 
ous shales, 806. 

Procter’s reaction for gallic acid, note 
on, 105. 

Propionic anhydride, preparation of, 10. 

Propionic coumarin and some of its 
Cerivatives, 10. 

dibromide of, 14. 

Propyl alcohol (iso-), preparation of, 
626. 

Propylbromal propyl alcoholate, 245. 

Propylene and hypochlorous acid, com- 
pound formed by the direct union of, 


Propylene monochlorhydrin, 1179. 
Propylnitrolic acid, 558. 
Propyl-pseudonitrol, 559. 

Protamine in salmon roe, 566. 

Protocatechuic acid, action of bromine 
on, 7. . 

—— action of chlorine on, 10. 

preparation of, 8. 

Prussian blue fixed on fabrics by means 
of an alkaline solution of ammonium 
tartrate, 676. 

Pseudoaconitine, 1265. 

Pseudomorphic crystals, structure and 
composition of certain, having the 
form of orthoclase, 684. 

Pseudonitrol, propylic, 559. 

Pseudonitrols, 1182. 

constitution of, 445. 

Pseudopurpurin, 197. 

Pseudotoluidine, 80. 

Ptychotis cymene, 59. 

Puddling, mechanical, 108. 

Pulmonary concretion, 375. 

Purpureocobalt salts, 539. 

Purpurin, synthesis of, 69. 

Purpurin and analogous colouring mat- 
ters, synthesis of, 160. 

Purpurin and its hydrate, 198. 

Putrefaction, influence of borax on, 
1286. 

Pyrene, fluorescent relations of, 469. 

Pyridine bases, physiological action of, 
1276. 


Pyrites, estimation of iron in clay-iron- 
stones containing, 383. 
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Pyrites, presence of sulphuric anhydride 
in the gases resulting from the com- 
bustion of, 1237. 

cupreous, extraction of silver from, 
921. 

Pyrocatechin and phthalic acid, 67. 

Pyrocitric acids, derivatives of, 1252. 

Pyrogallic, tannic, and gallic acids, esti- 
mation of, 1054. 

Pyrogallol, action of chlorine on, 10, 
704. 

Pyrogentisic acid and hydroquinone, 
identity of, 1191. 

Pyrolignate of lime, analysis of, 104. 

Pyroracemic ureides, 449. 

Pyrosclerite from the limestone quarry 
of St. Philipp, near Ste. Marie aux 
Mines, Alsace, 620. 

Pyrosmalite, 543. 

Pyrotartaric acid from allyl iodide, 
555. 


metadibromo-, 1253. 
Pyroxenic element of the rock associated 
with platinum from the Ural, 623. 

Pyruvic ureides, 359. 
Pyruvic ureides and the synthesis of a 
homologue of allantoin, 358. 


Q. 


Quartz, crystalline forms of, and the 
trapezohedral tetartohedry of the 
hexagonal system, 625. ; 

Quartz crystals from Lizzo in Italy, 
1244. 

Quartz crystals and calespar, remark- 
able intergrowths of, from Schnee- 
berg in Saxony, 873. 

Quartz-twin with inclined axes, from 
Japan, 1244. 

Quinidine sulphate, testing, 918. 

Quinine, hydrobromides of, 276. 

—— iodine-compounds of, 466. 

preparation of neutral hydrobro- 
mide of, 276. 

Quinolic acid, 88. 

Quinone of mesitylene, 637. 


R. 


Racemic acid, search for, in tartaric 
liquors, 988. 

Radiation, attraction and repulsion ac- 
companying, 38. 

Radicles, acid, decomposition of bro- 
mides of, 728. 

Rain-water, action of Nessler test on, 
1287, 1288. 


Ratanhin, 1038. 

Rauite, 239. 

Rays, differently refrangible, action of, 
on iodide and bromide of silver, 30. 

Red chalk and red clay, 872. 

Red fumes, evolution of, during the 
evaporation cf sugar solutions in the 
vacuum pans, 108. 

Reduction and oxidation, researches on 
certain processes of, 223. 

Relations between affinity and dissected 
(structural) formule, 228. 

Report of the President and Council 
(1874-75), 1308. 

Resin of aloes, 1272. 

Resin, new fossil, investigation of, 46. 

Resin, fossil, siegburgite, 615. 

Resin of Veratrum, 1267. 

Resistance of a galvanic circuit, 530. 

Resorcin, formation of terephthalic acids 
from the two sulphonic acids which 
yield, 259. 

Resorcin, nitro-, probable formation of, 
from nitrophenylene-diamine, 2738. 

Respiration, contributions to the theory 
of, 1040. 

Respiration of water-plants, 1285. 

Reverse chemical action, instances of, 
822. 

Rhagite and roselite, 240. 

Rice, oil from the embryo of, 178. 

Rocks of south Greenland, 625. 

Roots of plants, supposed emission of 
carbonic acid by, 903. 

Roselite, 547. 

Roselite and rhagite, 240. 

Rosemary and turpentine oils, detection 
of, in oils used for lubrication of 
machinery, 920. 

Rotatory power, molecular, of mannite, 
53 


Rotatory power of solutions of organic 
bodies, relations between, and their 
formule, 874. 

Rotatory powers, multiple, 222. 

Rubidium and cesium, new salts and 
reactions of, 612. 

Ruby and sapphire, occurrence of, with 
corundum, in the Culsagee mine, 
Macon Co., N. Carolina, 625. 

Russian coals and lignites, 107. 


8. 


Saccharine matters contained in fungi, 
381. 

Saccharovanillic acid, 1199. 

Salicylic acid, action of reducing agents 
on the nitranilides of, 1201. 

—— as a disinfectant, 776. 
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Salicylic acid, power of, to arrest fer- 
mentation, 459, 460. - 
preparation of pure paraoxy- 
benzoic acid from, 459. * 
preparation of snow-white, 
from the crude acid, 1023. * 
remarkable properties of, and 
a new method of preparing it, 260. » 

Salicylic acid, chloro-, 1195. 

Saline deposits in the lava of the last 
eruption of Santorin (Grecian Archi- 
pelago), 623. 

Saline matters which the sugar-beet 
derives from the soil and from ma- 
nures, 378. 

Saline solutions, dependence of the elec- 
tric conductivity of, upon the amount 
of salt contained in them, and on 
their temperature, 605. 

Sal-ammoniac, constitution of, 999. 

Salmon-roe, protamine, guanine, and 
sarcine in, 566. 

Salt, common. See Sodium chloride. 

Salt-solutions and attached water, 333, 
530. 

Salts, action of sulphuric acid of sp. gr. 
1°843 on certain, 1287. 

constitution of basic, 1237. 

—— decomposition of certain, by water, 
232, 332. 

—— determination of the solubility of, 
730. 

dissociation of crystallised, 330. 
electric conductivity of fused, 30, 
996. 

—— simultaneous diffusion of certain, 
35. 

‘hydrated, dissolution of, 730. 

Santonic acid and santonin, action of 
acetyl chloride on, 895. 

Santonin, action of hydriodic acid on, 
163. 

Sapphire and ruby, occurrence of, with 
corundum, in the Culsagee mine, 
Macon Co., N. Carolina, 625. 

Sap of plants, hydrogen dioxide in the, 
1216. 

Sarcine in salmon-roe, 566. 

Sarcolactic (paralactic) acid, formation 
of, by fermentation, 1175. 

Sarcosine, behaviour of, in the organism, 
1045. 

Sarcosine and guanidine, compound of, 
146. 

“Scales” which separate from molten 
pig-iron, 672. 

Scarlet-runner, function of lime in the 
germination of the, 1284. 

Scheelite, 45. 

Schirmerite, 432. 

Schlumberger’s electroplated cast-iron 
cylinders for calico-printing, 196. 


Scollop, American (Pecten irradians), 
glycogen and glycocine in the mus- 
cular tissue of the, 1275. 

Sedimentary rocks, occurrence of lithium 
in, 734. 

Seedling trees, experiments on, 1279. 

Seeds, means of promoting the germi- 
nating power of, 101. 

Seeds of the vetch, occurrence in the, of 
adiastatic ferment which produces 
peptones, 1286. 

Selenides of methyl and benzyl, 553. 

Selenio-benzamide, 270. 

Selenio-cyanates of methene and ethene, 
144. 

Selenious and tellurous acids, detection 
of, 103. 

Selenite of magnesium, 533. 

Selenites, 421, 1238. 

researches on, 865. 

Selenium compounds, new organic, 154. 
Senarmont’s method of determining the 
isothermal surfaces in crystals, 38. 

Serous effusion, analysis of a, 776. 

Sesquisulphide of iron, 238. 

Sewage-matter, manurial value of, ob- 
tained by Liernur’s system, 1048. 

Sewage of towns, application of, to vege- 
tation, 1278. 

Shales, carbonaceous, effects of pressure 
and cold on gaseous products of dis- 
tillation of, 856. 

Siegburgite, a new fossil resin, 615. 

Silica, crystalline, peculiar occurrence of, 
239. 

Silica, new locality of, on the island of 
Vulcano, 1166. 

Silicates, estimation of ferrous oxide in, 
286. 

Silicides of iron and manganese, calori- 
metric study of the, 1239. 

Silicon fluoride, action of, on sodium 
ethylate, 1171. 

Siljestrém’s experiments on the changes 
of elasticity in rarefied gases, 231. 

Silt-bed in Belfast, composition of an 
inflammable gas issuing from the, 
242. 

Silver, action of nitric acid on, 841. 

chemical action of the solar spec- 
trum on the haloid salts of, 326. 

estimation of, in minium, 1291. 

extraction of, from cupreous iron 
pyrites, 921. 

Silver and copper, liquation, fusibility 
and density of certain alloys of, 736. 

Silver and copper acetylides, 740. 

Silver alloys, Japanese, 922. 

Silver, native, from Cornwall, 737. 

Silver chloride and bromide, 1161. 

Silver chloride and subchloride, black- 
ened, 1162. 
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Silver chloride, compound of sulphurea 
with, 632. 

Silver diazoxybenzoate, 645. 

“—" iodide, effect of light and heat on, 

32. 

Silver iodide and bromide, action of 
differently refrangible rays on, 30. 

Silver nitrate, behaviour of cuprous sul- 
phide to a solution of, 133. 

= nitrite, action of allyl bromide on, 

Silver oxide, action of, on the ether of 
dichloropropionic acid from pyruvic 
acid, 353. 

Skorodite from Dernbach, near Monta- 
bond, 1244. 

Slag», steel, and pig-iron, analyses of, 

13. 

Smaltine, crystalline form and thermo- 
electric properties of, 548. 

Soap-analysis, 1296. 

Moffitt’s method of, 1055. 

Soap-bubbies, diffusion of gases into, 
231, 1157. 

Socaloin, 1270. 

Soda, manufacture of, 670, 671. 

Soda-mica, 542. 

Sodio-ferrous sulphate, 44. 

Sodio-iridous chloride, crystalline form 
of, 613. 

Sodio-rhodic chloride, crystalline form 
of, 613. 

Sodio-thallious sulphate, 533. 

Sodium, action of, on citric acid, 750. 

—— some reactions of metallic, with 
chloroform, 746. 

Sodium acetate, action of carbonic acid 
on, 879. 

Sodium amalgam, action of, on dinitro- 
benzoic acid melting at 204°, 644. 

action of, on ethyl citrate, 


— 


1252. 

— carbonate, preparation of pure, 
337. 

Sodium chloride, decomposition of, by 
superheated steam, 1161. 

Sodium hydrate, compound of, with cou- 
marin, 850. 

Sodium hypobromite, estimation of the 
nitrogenous constituent of urine by 
means of, 1059. 

Sodium manganese sulphide, 43. 

Sodium nitrate, native (Caliche), 1166. 

solubility of, and its com- 
bination with water, 734. 

Sodium salts, absorption of carbonic di- 
oxide by, 864. 

Soil, abstraction of water from, by 
plants, 1278. 

—— influence of the chemical compo- 
sition of, on the growth of the chest- 
nut, 97. 
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Soil, saline matters derived by the sugar- 
beet from the, and from manures, 378. 

Soils, 905. 

absorptive power of, 1279. 

contributions of volcanic rocks to 

the formation and fertility of, 98. 

heat-conductivity of, 1150. 

Soils of tea plantations, analyses of, 
1222. 

Solid, gaseous, and liquid states of water- 
substance, 126. 

Solids, action of, in liberating gas from 
solutions, 330. 

Solubility, theory of, 1157. 

Solution and crystallisation, theory of, 
1235. 

Spanish earth, description and compo- 
sition of, 955. 

influence of, on the analysis 
of lees, 969. 

Specific gravity, hardness, and atomic 
weight of the metallic elements, re- 
lation between, 232. 

Specific heat of mixed liquids, and heat 
of mixture, 38. 

Specific volumes of liquid compounds, 
731. 

Spectra of gases, 527. 

Spectra of incandescent gases, varia- 
bility of, 119. 

Spectral analysis of coloured liquids, 
glasses, and vapours, 412. 

Spectroscope, improvement in the con- 
struction of, 38. 

simple euthyoptic, 38. 

Spectrum of chlorophyll, 171. 

Spectrum of light of exploding gun- 
cotton, 119. 

Spectrum of Sell’s bisulphide of carbon 
lamp, 603. 

Spectrum, solar, chemical action of, on 
the haloid salts of silver, 326. 

Spent oxide, determination of available 
sulphur in, 384. 

Spirits, freezing of, 489. 

Stannous chloride, estimation of iron in 
ores by means of, 783. 

oxidation of, 224. 

Starch-group, contributions to know- 
ledge of the, 55. 

Starch of the potato, feculometer for 
testing, 385. 

Starch, soluble, or amylogen, 629. 
Starch and potassium-iodide test for 
ozone, want of delicacy in the, 607. 

Steatite, 736. 

Steel and iron, coating of, with copper, 
672. 

Steel, pig-iron and slags, analyses of, 913. 

Steel, use of Eggertz’ method of esti- 
mating carbon in the selection of, 
1291. 
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Stilbene bromide, hydrobenzoins from, 
453. 
Stilbene, methylic and ethylic deriva- 
tives of, 362. 
Strychnine, conversion of, into brucine, 
1. 


—— iodine-compounds of, 467. 
Succinic acid, action of, on codeine, 
689. 
action of, on morphine, 692. 
Sugar, ammonium phosphate and 
barium hydrate for the purification 
of, 490. 
—— analysis of, 1056. 
—— determination of the amount of, in 
beet-root, 288, 667. 
evolution of red fumes during the 
evaporation of, in the vacuum-pans, 
108. 
—- formation of, in fruits, 904. 
note on the analysis of, 104. 
—— occurrence of crystallisable, in ger- 
minating cereals, 779. 
—— purification of juice iu the manu- 
facture of, 490. 
— thermic effects which accompany 
the inversion of, 1250. 
weight of, to be taken in polari- 
metric analysis, 1293. 
Sugar and dextrin, examination of barley 
for, 906. 
Sugar and mineral matters, distribution 
of, in beet-root, 376. 
Sugar, invert, researches on, 1179. 
Sugar-beet, 906. 
experiments on, at Monte Rotondo 
(Campagna), in 1873, 1047. 
— saline matters which it derives 
from the soil and from manures, 378. 
— growth of, without soil, 1278. 
Sugar industry, determination of the 
ratio of the actual ash to the sul- 
phated ash in the products of the, 
384. 
Sugars, two, obtained from sugar of 
milk, 879. 
Sulphamide, paratoluic, 642. 
Sulphanilic acid, 164. 
Sulphate of calcium, action of, on potas- 
sium bitartrate, 953. 
Sulphate of calcium, decomposition of, 
by water, 332. 
Sulphate, cupric, dissociation of, 426. 
Sulphate of palladium and sodium, 134. 
Sulphate of potassium, decomposition 
of, by water, 332. 
Sulphate, sodio-ferrous, 44. 
Sulphated ash, determination of the 
ratio of the actual ash to the, in the 
roducts of the sugar industry, 384. 
Sulphates, formation of the alkaline 
chlorides from the corresponding, by 


ignition with ammonium chloride, 
103. : 

Sulphates, formation of, by gas flames, 
130. 

Sulphates in lees, 952. 

Sulphide, ferric, 238. 

—— mercuric, compounds of, 132. 

Sulphide, mono-, of carbon, 1236. 

Sulphides, action of potassium perman- 
ganate on, 186. 

metallic, formation and decompo- 
sition of, 41. 

soluble, colour produced by Ness- 
ler test in water containing, 1287. 

Sulphides, sulphydric acid, and thio- 
sulphates, analysis of a mixture of, 
910. 

Sulphines, 1181. 

— aromatic, 258. 

Sulphite of ammonium, formation of, 
421. 

Sulphite, ethylic, constitution of, 139. 

Sulphite of magnesium, 423, 1239. 

Sulpho-acids, action of phosphorus pen- 
tachloride on the amides of, 1026. 

Sulpho-benzoic acid, nitro-para-, 1263. 

Sulphobutyric acid, normal, and its 
salts, 881. 

Sulphobutyrie acid and its salts, 1175. 

Sulphocarbamide (di-), diphenyl-toly]- 
enic, 1036. 

Sulphocarbanilide, nitro-derivatives of, 
166. 

Sulphocarbimide from pine. 
reaction of the, with copper filings, 
1200. 

Sulphocarbimide, chlorophenylic, 1200. 

Sulphocarbimides, 564. 

Sulphocarbonate of barium, 143. 

Sulphocarbonate of potassium, dissocia- 
tion of, 1181. 

Sulphocinnamic acids, isomeric, 76. 

Sulphocyanate of ammonium, action of 
chlorocarbonic ether on, 358. 

Sulphocyanate, secondary hexylic, 552. 

Sulphocyanate of methene, 144. 

Sulphocyanate, phenylic, 464. 

Sulphocyanate of potassium, action of 
benzoyl chloride on, in alcoholic solu- 
tion, 640. 

Sulphocyanates, distillation of ammonia 
in presence of, 783. 

Sulphocyanates of allyl and isopropyl, 
1019. 

Sulphocyanic acid, production of, from 
carbon sulphide, 1183. 

Sulphocyanocarbonates, 58. 

Sulphocyanocarbonic acid and its deriva- 
tives, 57. 

Sulphocyanocarbonic ether, 57. 

Sulphones, mixed, 162. 

Sulphonic acids, amido-, 267. 
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Sulphonic acids, aromatic, 264. 

—— ——- formation of terephthalic acid 
from the two, which yield resorcin, 
259. 

Sulphonic acids of metachlorophenol, 
157. 

Sulphopropionic coumarilic acid, 14. 

Sulpho-vrethanes, contribution to the 
knowledge of the, 753. 

Sulphovinic acid, production of nitrous 
ether by means of, 747. 

Sulphur, action of, on calcium carbonate 
in presence of water, 735. 

action of, on calcium carbonate, 

131, 612. 

action of, on carbonates in presence 

of water, 336. 

causes of loss in extracting, 335. 

— crystallisation of, 335. 

determination of available, in 

spent oxide, 384. 

determination of, in coal and coke, 
383. 

Sulphur and other flames utilisable in 
photography, 669. 

Sulphur bromide, 845. 

Sulphur compounds of the isopropyl 
series, 880. 

Sulphur salts, 533. 

Sulpbur salts, new, 43. 

Sulphur spring of Bir Keraui in the 
Lybian Desert, 1168. 

Sulphur well at Ballynahinch 
analysis of the, 1243. 

Sulphuration of copper and iron by a 
mineral water, 1168. 

Sulphurea, compound of, with silver 
chloride, 632. 

—— formation of, from cyanamide, and 
its compound with silver chloride, 
632. 

— tolylenic, 274. 

Sulphureas and guanidines, 251, 

Sulphurea compounds, some new, 882. 

Sulphuretted and alkaline solutions, 
action of vireyard soil on, 284. 

Sulphuretted hydrogen, apparatus for 
obtaining, 864. 

Sulphuric acid, action of, on amylene, 
877. 


Spa, 


action of, on substituted ani- 

lines, 164. 

action of strong, on ceerulig- 

none and hydrocerulignone, 1021. 

action of, on lead, 612, 791. 

— — boiling of, 1237. 

—— —— determination of free, in ci- 
tric acid liquors, 941. 

determination of free, in tar- 
taric liquors, 981. 

—— —— use of gas-carbon in the dis- 
tillation of, 485. 


— 
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Sulphuric acid manufacture, 669. 

chemical function of the 
Glover tower in the, 484. 

Sulphuric acid of sp. gr. 1'843, action of, 
upon certain salts, 1287. 

Sulphuric acid and water, heat evolved 
on mixing, 1150. 

Sulphuric anhydride, presence of, in 
the gases resulting from the com- 
bustion of pyrites, 1237. 

Sulphurous acid, determination of chlo- 
rine in presence of, 185. 

Sulphydric acid, thiosulphates, and sul- 
phides, analysis of a mixture of, 910. 

Superphosphate, apparatus for making, 
1302. 

Superphosphate of lime, apparatus for 
recovering the iodine disengaged in 
the manufacture of, 106. 

Surface forces caused by the communi- 
cation of heat, 329. 

Swimming-bladder, relation between the 
composition of the air of the, and the 
depth at which the fish is captured, 
375. 

Sylvanite, 431. 


T. 


Tannic acid, 763. 
nature and constitution of, 


1197. 


new method of estimating, in 
wines, 1054. 

Tannic, gallic, and pyrogallic acids, esti- 
mation of, 1054. 

Tannin, estimation of, in the must of 
the grape, and in wine, 178. 

influence of, on vegetation, 905. 

Tannin and gallic acid, action of bro- 
mine on, 9. 

Tarry impurities in commercial ammo- 
nia, testing for, 1289. 

Tartar, 958. 

increase of acidity in, by age, 
968. 

—— indirect methods of analysing, 
gravimetric, alkalimetric, and gaso- 
metric, 959. 

Tartaric acid, action of, on codeine, 
695. 

—— behaviour of phosphates of 

iron and aluminium in, 993. 

contraction of, on dilution, 


942. 


direct determination of, in 

tartaric liquors, 976. 

-—— direct methods of determin- 
ing, 972. 

—— —— qualitative reactions of, 943. 
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Tartaric acid, titration of, 942. 

Tartaric and citric acid, chemistry of, 
925. 

Tartaric and citric solutions containing 
iron and aluminium, behaviour of 
chalk to, 990. 

Tartaric and citric solutions containing 
phosphates, behaviour of chalk to, 
991. 

Tartaric liquors, nature of, 976. 

search for tartaric, racemic, 
and oxalic acids in, 986. 

Tartrate (bi-) of potassium, solubility of, 
in hydrochloric acid, 950. 

solubility of, in water, 946. 

solubility of, in various acids 
and salt-solutions, 947. 

Tartrate of calcium, analysis of, 946. 

water retained by, at 100°, 


945. 

Tartrates, effect of fungus on, 968. 

Tea, analysis of genuine black, 385. 

detection of adulterations in, 786. 

presence of cinnamic acid in, 388. 

from manured and unmanured 
plants, analyses of, 1227. 

Tea-plantations, analyses of soils of, 
1222. 

artificial fertilisation of, 1223. 

Tea-plant, three varieties of, grown in 
India, 1218. 

Tea-plants, analyses of the stems and 
branches of, 1221. 

Tea-plantations of India, agricultural 
chemistry of the, 1217. 

Tea-seed, analyses of, 1222. 

Tea and tea-soils from Cachar, compo- 
sition of, 181. 

Teliurate of copper and lead, 432. 

Tellurium ores of Colorado, 136. 

Tellurium ores from North America, 
429. 

Tellurous and selenious acids, detection 
of, 103. 

Temperature, influence of, on the efflux- 
coefficient of liquids through capillary 
tubes, 329. 

Temperatures, easy production of very 


Terephthalic acid, formation of, from 
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Tetrabromethane, identity of the bromi- 
nated derivatives of, with those of 
acetylene perbromide, 625. 

Tetrabromethylene hydride, isomerism 
of, with acetylene perbromide, 343. 

Tetrabutyryl-morphine, action of water 
on, 19. 

Tetrabutyryl-morphine ethiodide, 322. 

Tetracetyl-morphine, action of benzoic 
anhydriodide on, 25. 

Tetracetyl-morphine ethiodide, 319. 

Tetrachlorethidene-imidochlorophos- 
phenyl, 884. 

Tetracodeine, action of acetic anhydride 
on, 313. 

Tetracodeine and octacetyl-tetracodeine, 
action of ethyl iodide on, 314. 

Tetradymite, 429. 

Tetramethyl-stilbene, 361. 

Tetramorphine, action of acetic anhy- 
dride on, 314. 

Tetranitrofluorescin, 159. 

Tetraphenyl-melamine, 466. 

Tetraterebenthene, a solid polymeride of 
essence of turpentine, 61. 

Tetrethyl-tetramethene-tetramine, 145. 

Textile plants, retting of, 1061. 

Thallio-sodie sulphide, 533. 

Thallium, combination of, with alcohol- 
radicles, 1002. 

occurrence of, in carnallite, 734. 

Thallium-diethyl, salts of, 1002. 

Thea hybrida, analyses of the seed of, 
1222. . 

Thermometer, new sensitive differential, 
containing mercury, 727. 

Thiammeline, a new derivative of per- 
sulphocyanogen, 1183. 

Thioaniline and thiobenzene, 153. 

Thiocymene, 59. 

Thio-ethers, 258, 761. 

Thiosulphates, sulphides, and sulphydric 
acid, analysis of a mixture of, 910. 
Thio-ureas, conversion of substituted, 

into guanidines, 465. 

Thorium, salts of, 234. 

Thum’s gas-generator in Sunderland, 
108. 


189. 


Thymol, some derivatives of, natural 


low, by means of Carré’s freezin Thymol and chloral, compound of, 
apparatus, 1225. ~ 


the two sulphonic acids which yield 

resorcin, 269. 

transformation of benzene- 
disulphonic acid into, 366. 

Terpenylic acid, a new product of the 
oxidation of turpentine, 762. 

Terpilene, synthesis of, 1259. 

Tetrabenzoyl-morphine, action of ben- 
zoic anhydride on, 25. 

action of water on, 24. 


Tetrabenzoyl-morphine ethiodide, 322. 


and synthetically prepared, 637. 

Thymol, dye formed from, by the action 
of nitrous acid, 168. 

Thymol-sulphonic acids, 639. 

Tin containing lead, action of alimentary 
and medicinal liquids on vessels made 
of, 108. 

Tin, detection of lead in, 665. 

—— estimation of, by titration, 382. 

occurrence of metallic, in feeding 

cakes, 384, 
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Tin and Jead, determination of the melt- 
ing points of alloys of, 728. 

Tinning of iron tacks, 1302. 

Titanic ethers, 441. 

Titration, new method of estimation by, 
founded on the conversion of cuprous 
into cupric chloride, 1286. 

Tobaccos, analyses of the ashes of Vir- 
ginian, with determination of nicotine 
and total nitrogen, 289. 

Toluene, action of chloral and aldehyde 
on, 154. 

action of methylal on, 151. 

action of phosphorus trichloride 

on, 1189. 

boiling points of the chlorinated 

derivatives of, 728. 

azo, a new, 1037. 

—— bromonitro-, 888. 

—— ethyl-, 1189. 

—— metabromo-, 887. 

—— meta-ethyl-, 455. 

nitro-, action of, on the animal 
economy, 478. 

Toluene-orthosulphonic acid, metabro- 
mo-conversion of, into orthocresolsul- 
phonic acid, 899. 

paramido-, nitrodiazo-com- 
pound of, 899. 

Toluene-parasulphonic 
amido-, 461. 

Toluenesulphonic acid, amido-, 1030. 

Toluenesulphonic acids and their deriva- 
tives, 77-80. 

Toluenesulphonic acids, bromo-, 264, 
268, 369, 370. 

Toluenesulphonic acids, bromamido-, 


acid, ortho- 


=. 


paraiodo-, 897. 
a-Toluic acid, derivatives of, 894, 1025. 
Toluic acid, azo-, 265. 
nitro-, 265. 
para-, conversion of, into 
paratoluidine, 768. 
para-, preparation of, from 
para-sulphotoluenic acid, 1264. 
Toluidine, action of, on chloral, 350. 
—— meta-, 80. 
—— nitro-, a new, 82. 
Toluidine-sulphonic acid, ortho-, 897. 
Tolylbenzoic acid, 151. 
Tolylene cyanate, 274. 
Tolylene-diamine, derivatives of, 274, 
770, 1036. 
Tolylene-sulphurea, 274. 
Tolylene-urethane, 274. 
Tolyl-hydrazin, 1035. 
Tolyl-phenyl ketone, derivatives of, 69. 
Torbanite, formation and constitution 
of, 435. 
Town-sewage, application of, to vege- 
tation, 1278. 
VOL. XXVIII. 
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Trachytes of the Tokaj-Eperieser-Ge- 
birge, 624. 
Trapp, some 

1170. 
Trap-rocks of Connecticut, 874. 
Trees, seedling, experiments on, 1279. 
Triacetonamine, 351. 
a-Tribromamidobenzenesul phonic 
1029. 
Trichloracetamide, action of PCl; on, 
884. 
Trichlorocrotonic chloral, compound of, 
with benzene, 362. 
Triethylphenylphosphonium iodide, 
1204. 


amorphous forms of, 


acid, 


Tri-metaphosphoric acid, salts of, 1238. 

Trimethacetic acid, and its salts, 248. 

Trimethylbenzene, 888. 

Trimethylhexoxydiphenyl, 761. 

Trimethylphosphine, new method of ob- 
taining, 359. 

Trimethylseienin iodide, 154. 

Trimethylsulphin iodide, 258. 

Triuitrophenetol, 1022. 

Trinitrotolyl-phenyl ketone, formation 
of, 69. 

Triphenylbenzene, 63. 

formation of, 889. 

Triphenylmethane, synthesis of, 152. 

Triphloretide, formation of, 66. 

Triplite, formula of, 616. 

Tungsten, certain new 
1228. 

Tungsten minerals from Meymac, 45. 

Tungstic acid, hydrated, 45. 

Tunicata and Echinodermata, mineral 
constituents of, 903. 

Turkey-red, 491. 

Turpentine-oil, action of nitrosyl chlo- 
ride on, 514. 

oxidation of, 632. 

oxidised, examination of, 214. 

solid polymeride of (tetratere- 
benthene), 61. 

Turpentine, a new product of the oxida- 
tion of (terpenylic acid), 762. 

Turpentine or rosemary oil, detection 
of, in oils used for lubrication of ma- 
chinery, 920. 


reactions of, 


U. 


Ultramarine, 44. 

Ultra-violet rays, wave-lengths of, 38. 

Unorganised ferment and its actions, 
662. 

Uranium manufacture, utilisation 
bye-products in the, 1303. 

Uranous oxide, action of, on silver ni- 
trate, 1164 


of 


5 ¢ 


Urea, action of, on asparagin, and on 
aspartic acid, 1256. 

simple apparatus for estimating, 

3. 


estimation of, by sodium hypobro- 

mnite, 483. 

formation of, in the animal orga- 
nism, 373, 775. 

—— simplification of Bunsen’s method 
of estimating, 105. 

Urea and uric acid, estimation of, by 
sodium hypobromite, 916, 

Ureides, pyroracemic or pyruvic, 358, 
449. 


Urethane, action of benzoyl chloride on, 
563. 

—— compounds of, with aldehydes, 
146 


Urethane, tolylenic, 274. 

Uric acid, estimation of, 1293. 

Uric acid group, constitution of the, 
555. 

Uric acid and urea, estimation of, by 
sodium hypobromite, 916. 

Uric group, researches on the, 752. 

bad pigments of the indigo-group, 
479. 

Urine, biie-pigment in, 902. 

—— a new body occurring in, after 
ingestion of chloral hydrate, 657, 

colouring matters from a patho- 

logical, 279. 

new compound from, 252. 

estimation of chlorine in, 1058. 

estimation of the nitrogenous con- 

stituent of, by means of sodium hypo- 

bromite, 1059. 

formation of the colouring matter 
of, from blood, 96. 

—— necessity of examining the, in cases 
of phosphorus poisoning, 1059. 

Urine, chloralic, new substance in, 1040. 

Urine of dog, new constituent of, 478. 

Urine which reduced Fehling’s solution 
but did not affect polarised light, ob- 
servations on, 1207. 

Urine-pigments, pathological, 480. 

Urobilin, experiments on, 400. 

Urocaninie acid and urocanine, 1187. 

Urochloralic acid, a new body occurring 
in urine after ingestion of chloral 
hydrate, 607, 1040. 

.Urochrome spectra, 398. 


V. 


Vanadium, wide distribution of, and its 
association with phosphorus in many 
tocks, 868. 

Vanillic acid, 1198. 
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Vapour-density and cohesion, 1153. 

Vapours, behaviour of saturated, 997. 

coloured, spectral analysis of, 412. 

Vegetable and animal substances, deter- 
mination of chlorine and the alkalis 
in, 186. 

Vegetation, application of town-sewage 
to, 1278. 

experimental researches on, 375. 

—— influence of light on, 177. 

influence of tannin on, 905. 

Veratrine, iodine-compounds of, 467. 

Veratroidine, 1267. 

Veratrum-root, composition of the ash 
of, 1268. 

Veratrum viride, alkaloids of, 1268. 

Veratrum Sabadilla, alkaloids of, 1268. 

Veratrums, officinal, active principles of, 
1267. 

Veridine, 1267. 

Vermiculites, crystallographic and chemi- 
cal relations of, to the micas, with 
discussion on the cause of the variation 
of the optic angle in these minerals, 
134. 

Vermilion, deterioration of the colour of, 
by contact with copper and brass, 673. 

Veszelyite, a cupric phosphate from the 
Bannat, 546. 

Vetch-seeds, occurrence in, of a diastatic 
ferment which produces peptones, 
1286. 

Vinegar, detection of mineral acids in, 
188. 

Vines attacked by Phylloxera, compara- 
tive chemical composition of, 183. 

Vines, modifications produced by the 
Phylloxera in the chemical principles 
of, 101. 

Vineyard-soil, action of, on sulphuretted 
and alkaline solutions, 284. 

Virial, 494. 
Vital phenomena, physico-chemical forces 
in, 372. 
Volatile acids, estimation of, in wine, 
188. 
Volcanic ash, fall of, in Norway, 744. 
Volcanic ash from Turrialba in Costa 
Rica, 1244. 
Volcanic gases, in the island of St. Paul, 
analysis of, 1242. 
Voleanic rocks, contributions of, to the 
formation and fertility of soils, 98. 
Volume, molecular, of crystallisation- 
water, 1157. 

Volumes, specific, of liquid compounds, 
731. 

Volumetric analysis, use of permanganate 
of potash in, 27. 
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W. 


Wapplerite, a new calcium arsenate, 738. 

Warwickite, 46. 

Washing apparatus, self-acting, 38. 

Water, abstraction of, from soil by 
plants, 1278. 

—— action of, on mannite in sealed 
tubes, at different temperatures, 54. 
action of, on tetrabenzoyl-morphine, 

24. 

action of, on tetrabutyryl-morphine, 
19. 

— analysis of the Deutsch Kreutzer 
Sauerbrunnen in Hungary, 243. 

analysis of the sulphur-well at 

Ballynahinch Spa, 1243. 

analysis of, taken from the “ Old 
Crescent Well,” Harrogate, November 
14th, 1873, 243. 

— attached, and salt solutions, 333. 

attached to salts, 530. 

— in commercial citric acid, 927. 

condensing, containing fat, for feed- 

ing boilers, and its purification, 676. 

containing soluble sulphides, colour 

produced in, by Nessler test, 1287. 
decomposition of certain salts by, 

232. 

decomposition of, by iron, 620. 

decomposition of, by joint action of 

aluminium and of aluminium iodide, 

bromide, or chloride, with some in- 

stances of reverse action, 822. 

detection of nitrous and nitric acids 

in, 912. 

disappearance of nitrogenous or- 

ganic matter from, running through 

iron pipes, 386. 

estimation of, 663. 

estimation of, in milk, 1296. 

estimation of, in paraffin residues 
and in crude paraffin, 104. 

— evolution of heat on adding, to 
clay-slate, clay, and coal, 530. 

supposed formation of ammonium 

nitrite from, 1000. 

precipitation of zine by, 131. 

process for the estimation of colour 

in, 1052. 

examination of, by the ammonia 

method, 679. 

suspension of clay in, 37. 

Water and nitrogen, behaviour of ozone 
with, 40. 

Water supplied to Frankfort-on-the- 
Maine, analysis of, 437. 

Water of the Airthrey Springs at the 
Bridge of Allan, 873. 

Water, chalybeate, from a spring at 
Sellafield, near Whitehaven, analysis 
of, 1169. 
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Water of Moffatt and Hertfell Spas, 
analysis of, 436. 

Water of crystallisation, 
volume of, 1157. 

Water-plants, respiration and fermenta- 
tion of, 1285. 

Water-substance, gaseous, liquid, and 
solid states of, 126. 

Waters, colorimetric method for deter- 
mining iron in, 285. 

occurrence of an intermediate 

frothing point in determining the 

hardness of certain, 1287. 

potable, estimation of nitrous acid 
in, 185. 

Waters of Prince Edward’s Island, Nova 
Scotia, 244. 

Waters, spring-, of Wurtemberg, 1170. 

thermal, of Bourbonne-les-Bains, 
contemporaneous formation of mine- 
rals in, 1167. 

Waters of Trefien, analysis of, 436. 

Weighing on filters, 480. 

Weighing, limit of, in analysis, 480. 

Wheat, baryta in the ash of Egyptian, 
662. 

Wine, estimation of glucose in, 484. 

estimation of cenocyanin (cenolin) 

in, 484. 

estimation of volatile acids in, 

188. 

examination of red, 385. 

the optically active substances, be- 
sides glucose, which exist in, and are 
characteristic of it, 748. 

Wine and must of grape, estimation of 
tannin in, 178. 

Wine residues, 791. 

Wines, freezing of, 489. 

new method of estimating tannic 

acid in, 1054. 

Italian, in the Vienna Exhibition, 
791. 

Wolfram, 45. 

Wolframite from the trachyte of Felsé- 
banya, 1244. 

Wollastonite, formation of apophyllite 
from, 744. 

Wollastonite nodules from Santorin 
lava, 624. 

Wood, analyses of the ashes of, of Cala- 
mus Rotang and of Bambusa arundi- 
nacea, 910. 

black staining for, 1064. 

of good and stunted tea-plants of 

different varieties, analyses of, 1221. 

occurrence of allyl alcohol in the 

products of distillation of, 246. 

new process for preserving, from 

decay, 792. 

treated with cupric sulphate, de- 

cay of, 491. 


molecular 
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Woods, chemical and physical action of 
the litter of leaves in, 1277. 

composition of the ash of the 
litter of, 1282. 

Wood-spirit, crude and pure, 1171. 

estimation of ethyl alcohol in, 

1292 

estimation of methyl alcohol in 

commercial, 1053. 

presence of ethyi alcohol in crude, 


1004. 
Woody bodies and other bad conductors, 
electric conductivity of, 121. 
Wool, carbonising of, 492. 
chemical purification of, 200. 
Woollen residues as a manure, 492. 
Wormseed, oil of, 371. 


X. 


Xanthacetic acid, diethylie ether of, | 
1255. 
Xanthate, amyl-, of potassium, 1255. 
Xanthocobalt salts, 536. 
Xanthogallol, action of alkalis on, 4. 
Xenotime, artificial formation of, 433. 
Xenotime from the Binnenthal, 873. 
Xylene, phenylic, action of heat on, 62. 
Xylidein, 170. 


Xylidine, action of, on chloral, 350. 
Xylylamine, para-, 643. 


HARRISON AND SONS, PRINTERS IN ORDIN, 


SUBJECTS. 
Y. 


Yeast, behaviour of, in media free from 
oxygen, 102. 

the inverting constituent of, 1206. 

Yeso, action of, on potassium bitar- 
trate, 954. 

composition of, 952. 


Z. 


Zanaloin, 1270. 

Zine, action of nitric acid on, in pre- 
sence of ammonic nitrate, 839. 

precipitation of metals by, 311. 

—— precipitation of, by water, 131. 

—- volumetric estimation of, 915. 

new volumetric method of estimat- 
ing, 665. 

Zine alloy, Japanese, 922. 

Zine diazoxybenzoate, 645. 

Zine-blende from an antimony mine, 
433. 

Zine-ethyl, action of ethylidene oxy- 
chloride on, 554. 

Zirconium salts, soluble basic, 1162. 

Zymases, 374. 
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ERRATA. 


The asterisk in the second column indicates that the line is counted from 


. 


the bottom. 


Page. Line Error Correction. 
46 20 BD vs. cun 0006000 , Cu 
48 19 was affected . .| was not affected 
107 2* 82°59 86°95 80-21 76: 87 8259 8695 8021 7687 
109 24 air. (‘ap eeseeseneo eel 
— — limits, limits 
112 1 | SPS Stored ts , of 8H,0, 
113 12 Hopkins .............++| Hopkin 
114 2 endure .. ensure 
115 | 12* | point.. .«| points 
148 3 | diphenyltrichlorethane ..| diphenylethane 
189 a espera, 
191 16 | (1871) one (1871) ,;were examined,one 
_ 19 Creer tourné 
_ 24. BB nccecsccccvesscece 4°5 
— — | had therefore disappeared had disappeared 
— 8* being 1 per litre ........ being per litre 
201 | 10 | wo vssessence Ce rceeee Biv 
240 | 21 | H,0 ; ; 2H,O 
413 | 21° | those . these 
414 | 13, 16 | vitrations vibrations 
587 | 13 | CuH,O,. 3CuH,0, 
nae 3* | Fe,H.O; er ee Fe,H,0, 
588 16 discribed ......+.++++++| described 
591 15 | Iron oxide......+.++e+-.| Ferric oxide 
-— 5* | (PAs) sccccccccccccces (PAs), 
598 25 | 5565... cece eee eseceeee| 40°5D 
642 11,5*,10*,14*) paraxylic ......e+.++++.! paratoluic 
643 22 mon-oxygenated ........| non-oxygenated 
— 23 Oxidation ...... 0. ve reduction 
732 10 pentoxide ..............| pentachloride 
732 22 94°68... cccrcccerersee| 93°68 
762 17 Sagepenum...........+.| Sagapenum 
943 footnote tartralic......0++++++.+++| Frémy’s tartrelic 
1147 5 Mo; Pe ee ween weer eeeeee | MoO; 
1166 | 5 -_s'4 E  Ceeee | 099 
—_ | 6 0-99 | 4:06 


